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FROM THE EDITOR

As this edition was going to press, the National Mining 
Association (NMA) announced hard dates for the post-
poned MINExpo 2020 event (September 13-15, 2021). 
At the same time, the Society for Mining, Metallurgy and 
Exploration (SME) and the Prospectors & Developers As-
sociation of Canada (PDAC) announced they were moving 
to a virtual format for their annual conferences, which 
were scheduled to take place in the first quarter of 2021. 

SME and PDAC offer considerable continuing education programs and they hope 
to do that virtually in 2021.
 From a business-to-business marketing perspective, publishers and confer-
ence organizers compete for your attention on behalf of their advertisers and 
exhibitors. One delivers information to you at your desk through the printed page 
or digital means, while the other wants you to meet face-to-face with its clients 
and kick the tires. It will be interesting to see if the regular attendees embrace 
the virtual format.
 Mining Media International (MMI) also produces two small niche conferences 
with much smaller, more targeted attendance profiles. We currently believe that 
format is sustainable from a personal safety and health perspective, and we still 
plan to hold Haulage & Loading in Tucson, Arizona, March 14-17, 2021.
 Like many of you, I haven’t set foot on a plane since March, but I hope to be-
gin again soon. Business travel can be culturally rewarding, but long-term assign-
ments can steal valuable family time. As a platinum flyer on Delta, I remember 
looking at those diamond bag tags sympathetically, hoping I never achieved that 
status. Many of my colleagues have recently remarked about the fact that they 
have never been home for this long and they have enjoyed it. Future mine visits 
are being discussed and MMI is still planning to attend the American Mining & 
Exploration Association’s annual meeting in Reno, Nevada, in December.
 While writing two articles for this edition of E&MJ, I spoke with a lot of es-
sential companies who were supplying equipment and services to mining com-
panies, who are also essential. Most of them were quick to remind me that 
they were doing more than simply selling equipment, they were also providing 
solutions. Many of them have had to not only develop the logistics to deliver 
equipment to mine sites with travel restrictions in place, but they also had to 
conduct remote training. One supplier talked about commissioning upgraded 
equipment half a world away on Zoom. He said they have a great local team, but 
this is the first time they have done this without someone from headquarters on 
site, and everything went according to plan. Like all great engineers, they found 
a way to solve the problem. Enjoy this edition of E&MJ.

p.s. — E&MJ reaches an audience of more than 19,000 mining and mineral
processing professionals every month. It’s distributed for free to qualified read-
ers. MMI is currently culling old names from the subscriber list and adding new
ones. I would encourage you to visit www.e-mj.com and renew your subscription,
especially if you live outside the U.S.
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Premier Purchases Getchell Project
Premier Gold Mines USA has entered into 
a purchase agreement to acquire all of 
the outstanding membership interests of 
Osgood Mining Co. from Waterton Global 
Resource Management. Osgood owns the 
Getchell project in the Getchell gold belt 
near Winnemucca, Nevada. Waterton will 
receive a consideration consisting of $50 
million in cash and common shares, plus 
contingent value rights and warrants.
  Upon completion of the transaction, 
Getchell will be 100% owned by Premier 
Gold Mines and become one of its core 
Nevada assets.
  The Getchell project is located at the 
intersection of the Getchell gold belt and 
the Battle Mountain-Eureka trend south 
of Nevada Gold Mines’ Turquoise Ridge 
mine. Open-pit mining occurred on the 
property between 1980 and 1999 and 
underground test mining, known as the 
Pinson mine, was conducted in the early 
2010s. The mine was placed on care and 
maintenance in 2015.
  “We are very excited to add the Getch-
ell project to our already strong base of 
Nevada assets,” Premier President and 
CEO Ewan Downie said. “The proper-
ty has a long track record of successful 
gold production and we believe that the 
open-pit and underground gold historical 
resources at Getchell were amongst the 
highest-grade in North America based on 
historical work completed on the property 
and the property will form an integral part 
of our U.S.-based activities.”
  Under the transaction, the consid-
eration to Waterton will consist of $23 
million in cash on closing, 13.78 million 
common shares of Premier, warrants to 
purchase 12.76 million common shares 
of Premier, with an exercise price C$3.67 
per warrant, for a period of 36 months 
following the closing date, and contingent 
value rights pursuant to which Waterton 
will be entitled to receive an additional $5 
million upon the public announcement of 
a positive production decision related to 
the Getchell project (underground or open 
pit), and another $5 million upon produc-
tion of the first ounce of gold following 
a 60-consecutive-day period where gold 
prices have exceeded $2,000/oz.
  A week before the Getchell announce-
ment was made, Premier announced it 

was contemplating a spin-out of Premier 
Gold Mines USA to its shareholders. If 
Premier decides to proceed with a spin-
out, and it is completed prior to the com-
pletion of the Getchell transaction, the 
consideration package will be modified in 
accordance with the terms of the definitive 
agreement to provide for Waterton’s equity 
and contingent value exposure to continue 
with Premier Gold USA.
  If the spinout is completed, Premier 
Gold USA is expected to be a stand-alone, 
U.S.-domiciled, publicly listed gold com-
pany that will include the South Arturo 
and McCoy-Cove properties.
  “We are exploring the attractiveness of 
creating two companies that would ben-
efit from streamlined property portfolios 
and a simplified domestic investment 
thesis,” Downie said at the time. “Pre-
mier has assembled a high-quality portfo-
lio of assets spanning exploration to min-
ing operations and we believe the market 
is not fully valuing the sum of the parts. 
This is one option we are considering to 
change that.”
  Located in the heart of the Carlin Trend 
in Nevada, South Arturo is operated by 

Premier’s joint venture partner Nevada 
Gold Mines. The El Nino underground 
mine was brought into production during 
the second half of 2019 and the partners 
said they are currently assessing addition-
al developments on the property, including 
the Phase 1 and Phase 3 open-pit projects 
and a potential on-site heap-leach facility.
  Premier is currently completing an 
updated technical report for South Arturo 
and is drill-testing the down-dip exten-
sion of the El Nino mine and upper tar-
gets within and proximal to the proposed 
Phase 1 and Phase 3 pits.
  The McCoy-Cove property, which is 
also located in Nevada, hosts a high-grade 
undeveloped gold deposit. In 2018, Pre-
mier announced a Preliminary Economic 
Assessment for the project that highlight-
ed indicated mineral resources of more 
than 1 million tons at 0.327 ounces per 
ton (oz/t) of gold (or 342,000 oz) and in-
ferred mineral resources of more than 4 
million tons at 0.327 oz/t of gold (or more 
than 1.3 million oz). Nominal amounts of 
silver are also credited in the resources.
  Premier is currently completing a hy-
drological modeling study and additional 

The Getchell Project is located at the intersection of the Getchell gold belt and the Battle Mountain-Eureka trend, 
south of Nevada Gold Mines’ Turquoise Ridge mine. 

http://www.e-mj.com
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metallurgical work in advance of begin-
ning construction of a ramp to complete 
delineation drilling, bulk sampling and a 
feasibility study.
  In addition to the mines and projects 
in the U.S., Premier also operates the 
Mercedes gold mine in Mexico and holds 
a 50% interest in the Greenstone gold 
property, formerly the Trans-Canada Prop-
erty, in northwestern Ontario.

Diesel Spill Cleanup
Continues in Russia  
Norilsk Nickel (or Nornickel) said it was 
applying its maximum efforts to miti-
gate the impact of a fuel leak at power 
plant operated by one of its subsidiaries. 
To date, the cleanup of the Ambarnaya 
River and the collection of contaminated 
soil have been nearly completed and the 
most complex and labor-intensive work 
on cleaning and rehabilitation of soil has 
been launched, the company said.
  First Vice President and COO Sergey 
Dyachenko said, “First of all, I would like 
to reiterate that a reduction of environ-
mental impact remains our absolute stra-
tegic priority and confirm our commitment 
to radically improve the environmental sit-
uation in the regions of our operations.”
  The company has started the con-
struction of a temporary pipeline for the 
transportation of the collected water-fuel 
mixture to a special treatment and dispos-
al site. Jointly with the government and 
independent consultants, Nornickel said 
it is exploring the most effective solutions 
for the disposal of contaminated soil and 
the restoration of disturbed ecosystems. 
The company is engaged in an active dia-
logue with all stakeholders, it added. 
  As part of the long-term planning of op-
erations in permafrost conditions and miti-
gation of environmental risks, Nornickel is 
developing a real-time monitoring system 
of the soil conditions and the foundations’ 
stability of the main production facilities, 
according to the company. This program is 
expected to be designed and rolled out by 
the end of 2021. Meanwhile, the capabil-
ities of the existing permafrost diagnostics 
center will be enhanced already this year, 
alongside an additional comprehensive au-
dit of hazardous production facilities.

Ivanhoe, CNMC Sign 
Partnership Agreement
Robert Friedland and Yufeng “Miles” 
Sun, co-chairmen of Ivanhoe Mines, an-

New Industry Standard on Tailings Management is Released
The Global Industry Standard on Tailings 
Management, which establishes the first 
global standard on tailings management 
that can be applied to existing and future 
tailings facilities, was officially launched on 
August 5 after a year-and-a-half-long review 
process. Strengthening current practices in 
the mining industry by integrating social, 
environmental, local eco-
nomic and technical con-
siderations, the standard 
covers the entire tailings 
facility lifecycle, from site 
selection, design and con-
struction, through manage-
ment and monitoring, to 
closure and post-closure.
  With an ambition of 
zero harm to people and 
the environment, the stan-
dard raises the bar for the 
industry to achieve strong 
social, environmental and 
technical outcomes. It elevates account-
ability levels and adds new requirements 
for independent oversight. The standard 
also establishes clear expectations around 
global transparency and disclosure re-
quirements, helping to improve under-
standing by interested stakeholders.
  The standard was developed through 
an independent process — the Glob-
al Tailings Review (GTR) — which was 
co-convened in March 2019 by the 
United Nations Environment Programme 
(UNEP), Principles for Responsible In-
vestment (PRI) and International Council 
on Mining and Metals (ICMM) following 
the tragic tailings facility collapse at Bru-
madinho, Brazil, on January 25, 2019.
  The co-conveners have each endorsed 
it and call for its broad and effective im-
plementation across the industry. UNEP 
will support governments that wish to 
incorporate and build upon this standard 
into their national or state legislation and 
policies. PRI will be developing investor 
expectations to support all mining com-
panies in implementing the standard. 
ICMM member companies will implement 
the standard as a commitment of mem-
bership, which includes robust site-level 
validation and third-party assessments.
  “It is with great pleasure that I present 
the Global Industry Standard on Tailings 
Management, which sets a precedent for 
the safe management of tailings facili-
ties, toward the goal of zero harm,” Chair 

of the Global Tailings Review Dr. Bruno 
Oberle said. “The catastrophic dam col-
lapse at Vale’s Córrego de Feijão mine in 
Brumadinho was a human and environ-
mental tragedy that demanded decisive 
and appropriate action to enhance the 
safety and strengthen the governance of 
tailings facilities across the globe.”

   “The approach to mine 
tailings facilities must place 
safety first by making envi-
ronmental and human safe-
ty a priority in management 
actions and on-the-ground 
operations,” Ligia Noronha, 
director of UNEP’s Econo-
my Division, said.
      The standard will be in-
tegrated into ICMM’s exist-
ing member commitments, 
which includes third-party 
assurance and validation, 
and we are in the process 

of developing supporting guidance. Mem-
bers have committed that all facilities 
with “extreme” or “very high” potential 
consequences will be in conformance 
with the standard within three years of 
today, and all other facilities within five 
years, according to the ICMM.
  The standard covers six key topics: 
affected communities; integrated knowl-
edge base; design, construction, opera-
tion and monitoring of tailings facilities; 
management and governance; emergency 
response and long-term recovery; and 
public disclosure and access to informa-
tion. These topics contain 15 principles 
and 77 specific auditable requirements 
for operators to adhere to.
  The launch of the standard is support-
ed by two accompanying documents, pub-
lished independently by the GTR chair: an 
in-depth compendium of papers that ex-
plore various operational and governance 
issues related to tailings, and a report on 
the feedback from the public consultation.
  The GTR was chaired by Dr. Oberle 
with the support of a multidisciplinary ex-
pert panel and input from a multi-stake-
holder advisory group. It involved extensive 
public consultation with affected commu-
nities, government representatives, inves-
tors, multilateral organizations and mining 
industry stakeholders and is informed by 
existing good practice and findings from 
past tailings facility failures. For more in-
formation: https://globaltailingsreview.org.

https://globaltailingsreview.org
http://www.e-mj.com
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nounced the company has entered into 
a strategic partnership agreement with 
China Nonferrous Metal Mining (Group) 
Co. Ltd. (CNMC), one of China’s leading 
mining companies, to jointly examine ex-
ploration, development and acquisition of 
mineral projects, as well as production, 
smelting and logistics opportunities, on 
the African continent.
  CNMC, headquartered in Beijing, Chi-
na, is a world leader in the development 
of nonferrous metal projects, with ex-
ploration, construction and engineering, 
mining, smelting and logistical operations 
spanning more than 80 countries and cov-
ering more than 40 nonferrous metals.
  More than 20 years ago, China Nonfer-
rous Metal Industry’s Foreign Engineering 
and Construction Corp., the predecessor 
of CNMC, made the first international ac-
quisition by a Chinese mining company 
with the purchase of the Chambishi cop-
per mine in Zambia; an investment that 
was facilitated by Friedland. CNMC’s con-
tinued development of the project led to 
the commencement of operations at the 
Chambishi Copper Smelter in 2009. Cop-
per production from the Chambishi South 
East Ore Body began in 2018.
  Among CNMC’s diverse portfolio of 
projects is the Lualaba copper smelter 
near Kolwezi in the Democratic Republic 
of Congo (DRC), which began commer-
cial operations earlier this year. Lualaba 
is the first modern, large, pyrometallurgi-
cal copper smelter built in DRC, and is 
approximately 45 km from Ivanhoe’s Ka-
moa-Kakula copper joint venture. A new, 

dedicated highway directly connects Ka-
moa-Kakula and Kolwezi.
  CNMC also recently began opera-
tions at the Deziwa copper-cobalt mine, 
a joint-venture with Gécamines — the 
DRC’s state mining company. Deziwa is 
approximately 35 km east of Kolwezi.
  “Our long-standing relationship with 
CNMC goes back decades to when Wu 
Jianchang was the general manager of 
CNMC — a pioneer industrial group spe-
cializing in the mining and metallurgy 
sector,” Friedland said. “[CNMC is] aware 
of the enormous challenges of discovering 
and building a new world-scale [mine]. 
They also appreciate that ‘grade is king’ 
and that the DRC, and indeed all of Afri-
ca, has by far and away this planet’s best 
potential for major, new, high-grade min-
eral discoveries.”
  “The time to act to address the loom-
ing shortfall in key, ‘green’ metals, is 
now,” Friedland said. “The strategic part-
nership with CNMC will provide significant 
opportunities for collaboration on mineral 
exploration, mine planning, development 
and acquisition of mineral projects, logis-
tics and smelting — beginning with exam-
ining the synergies between the operations 
currently owned by our two companies.”
  CNMC Chairman Wang Tongzhou said, 
“CNMC is striving to become a world-class 
mining company, and Ivanhoe — one of 
the world’s best and fastest-growing min-
ing companies — is an excellent role mod-
el for us to learn from. I strongly believe 
that cooperation is the best way to achiev-
ing the goals of both companies.”

Rio Tinto Progresses Jadar 
Lithium Project to Feasibility 
Study Stage
Rio Tinto has approved an additional 
investment of almost $200 million to 
progress the next stage of the develop-
ment of the lithium-borate Jadar project 
in Serbia. This will primarily fund the 
feasibility study, including the comple-
tion of detailed engineering designs, as 
well as permitting and land acquisition 
by the end of 2021, in line with the ini-
tial project schedule.
  “Rio Tinto’s lithium project pipeline is 
an important part of our vision to pursue 
opportunities which are part of the tran-
sition to a low-carbon future,” Rio Tinto 
Energy and Minerals Chief Executive Bold 
Baatar said. “We look forward to working 
closely with the government of Serbia over 
the next 18 months as we develop and val-
idate our understanding of the project to 
the point when we can seek a final invest-
ment decision by the board of Rio Tinto.”
  The Jadar deposit contains high-grade 
mineralization of boron and lithium sup-
porting a long-life operation in the first 
quartile of operating costs for both prod-
ucts. The unique mineral, Jadarite was 
discovered by Rio Tinto geologists in 2004 
near the city of Loznica in Western Serbia.
  The company completed the detailed 
exploration of the Jadarite deposit in Feb-
ruary. The results of the drilling program 
are now being incorporated into an update 
of the geological model. This update will 
facilitate a JORC Reserve declaration as 
part of the feasibility study and also a sub-
mission of Elaborate on Reserves, in ac-
cordance with the Serbian mineral code.
  The development includes an under-
ground mine, an industrial processing 
facility and all associated infrastructure. 
The project has the potential to supply the 
world with a significant amount of end-in-
dustrial products for lithium batteries for 
electric vehicles and energy storage facili-
ties. It would also supply borates which are 
used in the manufacturing of detergents, 
cosmetics and other consumer goods.
  In parallel, Rio Tinto has also started 
work on the commissioning of its lithium 
demonstration plant in the United States, 
which is extracting lithium from waste 
rock at its Boron mine in California. This 
plant could potentially produce 10 metric 
tons per year (mt/y) of lithium-carbonate 
needed in rechargeable batteries for elec-
tric vehicles and consumer electronics.

Zhang Jinjun, CNMC vice president (center left), and Peter Zhou, executive vice president and chief representative 
China of Ivanhoe Mines (center right), exchange a gift after signing the strategic partnership agreement.
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Victoria Achieves Commercial Production 
at Eagle Gold Mine in Yukon

Victoria Gold reported it reached commer-
cial production at the Eagle gold mine on 
July 1. All facilities required at this stage 
of the mine life are complete. Mining, 
crushing, processing and maintenance 
operations are performing at a high level.
  “Site activities continue to progress 
well and all facilities and operations are 
now at or approaching design capacity,” 
Victoria Gold President and CEO John 
McConnell said. “Achieving commercial 
production is a meaningful and memora-
ble accomplishment that the entire team 
is proud to be part of. Special thanks goes 
to so many contributors, including the lo-
cal communities and the First Nation of 
Na-Cho Nyak Dun who have helped us 
make Eagle a reality.”
  Mining commenced in Q2 2019 in the 
Eagle pit to provide waste rock for con-
struction and allow for access roads to 
be built. Leachate processing also com-
menced in Q3 2019. The Eagle mine op-
erates as an open-pit, truck-shovel opera-
tion, using a fleet of 22-m3 front shovels, 
12-m3 front-end loaders and 136-metric 
ton (mt) haul trucks. Prior to COVID-19, 
the mine was expecting to produce a total 
of 149 million mt of heap leach feed.
  The company continues to follow strict 
COVID-19 protocols at the Eagle mine 
site as well as across the company’s work 
locations. Yukon is currently in Phase 2 

of lifting restrictions. Personnel from Yu-
kon and British Columbia are no longer 
required to self-isolate prior to coming to 
site, however, all workers from outside the 
Canadian territories and British Columbia 
will self-isolate in Whitehorse for 14 days 
prior to traveling to site. The Eagle mine 
site continues to operate on a four week 
in/four week out schedule rather than the 
normal pre-COVID-19 two week in/two 
week out schedule.

Black Butte Copper Receives 
Final Operating Permit
On August 14, the Montana Department 
of Environmental Quality (DEQ) issued a 
final approval for the Phase 1 bonding 
for the underground Black Butte Copper 
project in Montana, according to Sandfire 
Resources America. The Montana DEQ 
also issued a final mine operating permit, 
which will allow the company to begin de-
velopment of Phase 1 at the mine site.
  Sandfire Resources posted a $4.65 
million surety bond for the project. The 
issuance of the permit is the result of the 
company meeting all the requirements of 
the project record of decision published 
on April 9.
  The company has signed a construc-
tion contract for the commencement of 
surface earthworks with MK Weeden, a 
Lewistown, Montana, company. In addi-

tion, it has signed a fencing contract with 
Menard Construction Inc. These two con-
tractors will employ up to 30 Montanans 
on the early earthworks project this year, 
the company said.
  “Putting local Montana companies to 
work has always been an important com-
pany goal and now, more than ever, it will 
help with the economic recovery as we 
continue to deal with COVID-19 pandem-
ic,” Sandfire America CEO and Vice Pres-
ident of Project Development Rob Scargill 
said. “Strength in the natural resources 
sector is crucial to creating lasting oppor-
tunities for the people of Montana.”
  The feasibility study is expected to 
be published in the September quarter 
of 2020.

US Gold Purchases 
Northern Panther
U.S. Gold Corp. has closed on the acqui-
sition of Northern Panther Resource Corp. 
in an all-share transaction. Northern Pan-
ther’s principal asset is the Challis Gold 
exploration project and it also has $2.5 
million in cash. Northern Panther will be-
come a subsidiary of U.S. Gold. 
  Concurrently with the closing of the 
merger, several Northern Panther share-
holders led a financing where the compa-
ny received subscriptions for shares of its 
preferred stock and warrants up to $5.5 
million, bringing a total of up to $8 mil-
lion in additional capital to the company.
  Northern Panther’s Challis Gold proj-
ect provides U.S. Gold Corp. with its new-
est exploration project, located in Idaho. 
  The founding group of Northern Pan-
ther has significant experience in grow-
ing mining companies with Challis Gold 
being a high-priority drill-ready target in 
a premier and growing U.S. gold district, 
the company said. Shareholders include 
George Bee, a mining industry profession-
al with more than 30 years of experience. 
Most recently serving as the president, 
CEO and director of Andina Minerals. Rob-
ert Schafer, who has more than 40 years 
of exploration and mergers and acquisition 
experience in both the junior and senior 
mining sectors, is also a shareholder. 

Canada’s newest gold mine produces doré from a three-stage crushing plant, in-valley heap leach and carbon-in-
leach adsorption-desorption gold recovery plant. 
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  “We are acquiring not only an addi-
tional high-potential exploration project, 
but a significant cash balance and some 
of the industry’s leading shareholders, 
who plan to be very hands-on going for-
ward,” U.S. Gold President and CEO Ed-
ward Karr said. “[Our] shareholders now 
benefit from exploration and development 
projects in three of what we believe are 
the best U.S. states for mining develop-
ment — Wyoming, Nevada and Idaho.”
  Located approximately 75 kilometers 
southwest of Salmon, Idaho, the Challis 
Project has a resource of approximately 
313,825 ounces (oz) of gold at a grade of 
1.22 grams/ton gold, with a potential low 
strip ratio and exploration upside potential. 
  U.S. Gold Corp. is also actively explor-
ing the Copper King project in southeast 
Wyoming, and the Keystone and Maggie 
Creek properties on the Cortez and Carlin 
Trends, respectively, in Nevada.

Mill Operations Resume at 
Harte Gold Sugar Zone Mine
Harte Gold Corp. restarted milling oper-
ations at its Sugar Zone mine in Ontar-
io, Canada, on August 5 after suspend-
ing operations for the second quarter of 
2020 amid the coronavirus (COVID-19) 
pandemic. It has run consistently at or 
around 800 metric tons per day (mt/d) 
throughput rate during the initial startup.
  The company developed a 6,800-mt 
stockpile at the surface to ensure consis-
tent mill feed.
  “I am pleased to say that Harte Gold 
is back in production and emerging from 
the COVID-19 pandemic in a very strong 
position,” President and CEO Sam Co-
etzer said. “Currently both mining and 
milling operations during the restart have 
met or exceeded our expectations across 

a number of key operating metrics, in-
cluding plant throughput.”
  The Sugar Zone Mine entered com-
mercial production in 2019. Produc-
tion guidance is 20,000 ounces (oz) to 
24,000 oz gold for 2020 and 60,000 oz 
to 65,000 oz gold for 2021.

Occidental Sells Land Grant 
Assets to Orion
Occidental Petroleum has entered into 
an agreement to divest Wyoming, Colo-
rado and Utah land grant assets to Orion 
Mine Finance for approximately $1.33 
billion. The transaction, which is expect-
ed to close in the fourth quarter of 2020, 
has a footprint of 4.5 million mineral 
acres and 1 million fee surface acres. 
Occidental will retain all cash flow from 
currently producing oil and gas proper-
ties on the position, which are primarily 
cost-free royalties.
  Not included in the sale is approxi-
mately 2.5 million mineral acres derived 
from the land grant in Colorado, including 
Occidental’s core DJ Basin position.
  “This transaction significantly advanc-
es the progress against our $2 billion 
plus divestiture target for 2020,” Presi-
dent and CEO Vicki Hollub said. “We will 
retain our core oil and gas assets in the 
Rockies, including the prolific DJ Basin in 
Colorado and the highly prospective Pow-
der River Basin in Wyoming.”
  In this transaction, Orion is acquir-
ing mineral rights to the world’s largest 
known trona deposit.
  “Acquiring high-quality-producing roy-
alties is a core component of our invest-
ment strategy and we are thrilled to be 
partnering with Occidental in this trans-
action,” Orion Chief Investment Officer 
Oskar Lewnowski said. “This transaction 

offers significant royalty cash flow from 
the trona mines and has strong potential 
for mineral development.”
  Occidental Petroleum acquired the 
property, which originally belonged to 
Union Pacific, when they bought Anadarko 
Petroleum. The U.S. government granted 
to the Union Pacific railroad every oth-
er section of land for 12 miles on both 
the north and south sides of the original 
Transcontinental Railroad as an incentive 
to build it. Much of the land was sold to 
homesteaders, but a large swath through 
Wyoming and eastern Utah was never sold.
  Occidental put the property up for sale 
earlier this year and the state of Wyoming 
bid $1.2 billion for it and Orion topped 
that bid. Orion said it will place the prop-
erties under Sweetwater Royalties, a new 
base metals and industrial minerals royal-
ty company, managed by Orion.

Rio Tinto Lowers Copper 
Guidance for Kennecott
Rio Tinto announced it was lowering its 
group production guidance for refined 
copper for 2020 to 135,000 metric tons 
(mt) to 175,000 mt from 165,000 mt to 
205,000 mt. The decrease was attributed 
to delays to the restart of the smelter at 
the Kennecott mine in Utah.
  According to the company, unexpected 
issues arose following planned mainte-
nance. Rio Tinto is working with customers 
to limit disruptions and said the smelter 
will be fully operational within two months.
  Back in December, Rio Tinto ap-
proved a $1.5 billion investment over 
six years at Kennecott, which will extend 
operations until 2032. The investment 
will extend strip waste rock mining and 
support additional infrastructure devel-
opment in the second phase of the South 
Wall Pushback project to allow mining to 
continue into a new area of the ore body 
and deliver close to 1 million mt of re-
fined copper between 2026 and 2032, 
according to the company.
  In May 2019, Kennecott retired its 
coal-fired power plant in Magna, Utah. 
Power for the operation now comes from 
renewable energy certificates purchased 
from Rocky Mountain Power.

Kirkland Lake Gold Forms 
Alliance With Newmont Canada
Kirkland Lake Gold Ltd. and its subsidiary 
St. Andrew Goldfields Ltd. have entered 
into a strategic alliance agreement with The mill at the Sugar Zone mine (above) has been running at 800 mt/d.
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Newmont Canada FN Holdings ULC to 
explore and develop opportunities around 
the company’s Holt Complex and New-
mont’s properties in Timmins, Ontario. 
Newmont will pay Kirkland Lake Gold 75 
million to acquire an option on certain 
mining and mineral rights related to the 
company’s Holt mine property.
  The agreement also includes a com-
mitment by the two companies to work 
together to identify additional regional 
exploration opportunities around their 
respective land positions in the region 
where they may be able to cooperate in 
the future to advance projects and create 
value for both companies. Under terms of 
the agreement, the option may be termi-
nated by the company upon the assump-
tion of certain liabilities related to the 
Holt mine property.
  Kirkland Lake Gold will act as manager 
of the alliance’s activities. Ownership of 
all infrastructure on the Holt Mine proper-
ty, including the Holt Mill, is retained by 
Kirkland Lake Gold, and the option does 
not involve the other Holt Complex assets, 
including the Holloway and Taylor mines.

American Pacific Borates Gets 
All Permits for Fort Cady Mine
On August 14, American Pacific Borates 
Ltd. (APB) received the underground in-
jection control permit by the U.S. Environ-
mental Protection Agency (EPA) for its Fort 
Cady borate mine in Southern California. 
With this approval, the company now has 
all operating permits necessary to move 
forward with production of borates and 
SOP at the Fort Cady borate mine.
  “This is another important milestone 
in our transition from developer to pro-
ducer,” ABR, CEO and Managing Director 
Michael Schlumpberger said.
  Schlumpberger said the company 
is now less than 12 months away from 

production of specialty fertilizers and mi-
cronutrients to be targeted initially at the 
California fertilizer market. “This is an-
other key step in our intention to become 
a globally significant producer of special-
ty fertilizers,” he added.
  The company is on track for first pro-
duction in the third quarter of 2021.
  The project is 100% owned by APB. 
More than $60 million has been spent 
at Fort Cady, including resource drilling, 
metallurgical test works, well injection 
tests, permitting activities and substan-
tial small-scale commercial operations 
and test works, the company said.

Cameco Will Acquire PGM 
Projects in Thunder Bay
Cameo Industries Corp. announced the 
acquisition of two platinum-group metals 
projects, approximately 27,500 hectares 
in size, in the Thunder Bay Mining Dis-
trict of Ontario. These two newly acquired 
PGM projects are referred to as the Rich-
view Pine and Sammy Ridgeline proper-
ties. The properties are along trend and 
in close proximity to active PGM-focused 
exploration projects owned by Clean Air 
Metals Inc. and Generation Mining Ltd.
  Richview Pine Project is approximate-
ly 5,000 hectares in size and divided into 
four properties, located approximately 30 
kilometers (km) west of Marathon, Ontar-
io, and adjacent to Generation Mining’s 
Marathon Palladium Project several kilo-
meters (km) to the east.
  The adjacent Marathon Palladium 
Project contains an open-pit measured 
and indicated resource of more than 
179 million metric tons (mt) at 0.56 g/
mt palladium (Pd), 0.18 g/mt platinum 
(Pt), 0.20% copper (Cu), 0.07 g/mt gold 
(Au), 1.6 g/mt silver (Ag), or 1.24 g/mt 
Pd equivalent (PdEq) resulting in 3.24 
million oz contained Pd, 1.06 million oz 

contained Pt, 796 million lb Cu, 390,000 
oz contained Au, and 9.34 million oz con-
tained Ag (7.13 million oz PdEq) using an 
NSR cut-off value of C$13/mt. The Rich-
view Pine Project is focused on the west-
ern margin of the Coldwell Complex, one 
of the largest alkaline complexes in North 
America, which hosts and/or is associated 
with the platinum-palladium mineraliza-
tion in the Marathon Palladium deposit.

Southern Empire Will 
Purchase MAS Gold
AS Gold Corp. and Southern Empire Re-
sources Corp. have entered into a binding 
agreement where Southern Empire will 
acquire all of the issued and outstanding 
common shares of MAS Gold.
  MAS Gold has two advanced-stage 
gold deposits having NI 43-101 mineral 
resources located in the La Ronge Gold 
Belt of Saskatchewan, Canada: the North 
Lake Gold Deposit containing 417,000 
ounces gold (oz Au) is comprised of an 
Inferred Mineral Resource of 14.1 mil-
lion metric tons (mt) grading 0.92 grams 
gold per mt; and the Greywacke North 
Gold Deposit containing 95,600 oz Au 
is comprised of an indicated mineral 
resource of 255,500 mt at 9.92 g Au/
mt, plus an inferred mineral resource of 
59,130 mt at 7.42 g Au/mt, at a cut-off 
grade of 5 g Au/mt.
  The company said a significant po-
tential for resource expansion exists at 
both Greywacke North and North Lake. 
Excellent exploration potential also exists 
for MAS Gold’s Preview-North Property, 
which hosts the Point gold deposit, Henry 
Lake and Elizabeth Lake properties.
  The combined entity will have a strong 
balance sheet, with no debt and a cash 
position of approximately $5.5 million, 
which will be used to target expansion of 
the current NI 43-101 resources as well 
as exploration and development on all of 
Southern Empire’s projects.
  Chief Executive Officer of South-
ern Empire Dale Wallster said, “With 
this transaction, Southern Empire will 
emerge as a company having NI 43-101 
gold resources in Saskatchewan, annu-
ally ranked as one of the best mining 
jurisdictions in the world, which we will 
target to expand and enhance. Together 
with our Oro Cruz and Eastgate gold proj-
ects in the southwestern USA, we will be 
a multiasset, advanced-stage gold explo-
ration and development company with Fort Cady will produce specialty fertilizers and micronutrients, initially targeted for the California market.

http://www.e-mj.com


MISSION ACCOMPLISHED.
INTRODUCING THE EX5600-7.
See all the improvements at HitachiConstruction.com/EX5600-7.

*Comparison of Cummins engine configuration against EX5600-6.

REDUCE FUEL
CONSUMPTION 
BY 8%*

OUR IRON WILL WAS TO

SO YOUR IRON WILL BE 

EVEN MORE EFFICIENT.

www.HitachiConstruction.com/EX5600-7


REGIONAL NEWS - U.S. & CANADA

12  E&MJ • SEPTEMBER 2020 www.e-mj.com

holdings in some of the best mining ju-
risdictions in the world.”
  Southern Empire will issue a total of 
5,828,090 Southern Empire shares to 
the shareholders of MAS Gold.
  Following the completion of the 
transaction, Southern Empire will have 
56,734,890 issued and outstanding 
shares, of which the former shareholders of 
MAS Gold will hold approximately 10.3%.
  Netolitzky is chairman and director of 
Southern Empire and chief executive offi-
cer, president and a director of MAS Gold 
and Andrew Davidson is chief financial 
officer of each of Southern Empire and 
MAS Gold.
  The transaction is expected to close in 
the second half of 2020.

Skeena Acquires Eskay 
Creek Gold-Silver Project
Skeena Resources has signed a binding 
term sheet with Barrick Gold pursuant 
to which Skeena will exercise its option 
to acquire 100% of the Eskay Creek 
gold-silver project in the Golden Triangle 
of northwest British Columbia. In addi-
tion, Barrick has agreed to waive its back-
in right on Eskay Creek. As a result of the 
transaction, Barrick will become a signifi-
cant shareholder in Skeena.
  The former Eskay Creek mine was 
discovered in 1988 and produced ap-
proximately 3.3 million ounces (oz) 
of gold and 160 million oz of silver at 
average plant-feed grades of 45 grams 
per metric ton (g/mt) gold and 2,224 g/
mt silver. It was at one time the world’s 
highest-grade gold mine and fifth-largest 
silver mine by volume.
  Eskay Creek is a precious and base 
metal-rich volcanogenic massive sulphide 
(VMS) deposit. The mineralization has 
been the focus of considerable explora-
tion activity dating back to 1932. Explo-
ration drilling in 1988 led to the discov-
ery of the 21A and 21B zones, followed 
by underground development of the 21B 
zone starting in 1990.
  The mine was officially opened in 
1994. Approximately 2.2 million mt of 
ore was mined over the 14-year life of the 
mine, with cut-off grades ranging from 12 
to 15 g/mt gold equivalent for mill ore and 
30 g/mt gold equivalent for smelter ore.
  Eskay Creek has excellent infrastruc-
ture, including all-weather road access 
and proximity to the new 287-kilovolt 
Northwest Transmission Line.

  A 2019 preliminary economic assess-
ment (PEA) considered development of an 
open-pit mine at Eskay Creek, with pro-
duction averaging 236,000 oz/y of gold 
and 5.8 million oz/y of silver over a mine 
life of 8.6 years. The mine would be an 
owner-operated, standard truck-and-shov-
el open-pit, with a leased mining fleet. A 
6,850-mt/d mill and flotation plant would 
produce a saleable concentrate.
  Regarding the Barrick transaction, 
Skeena CEO Walter Coles Jr. commented, 
“Skeena is honored to have Barrick as a 
significant shareholder as we endeavor to 
revitalize Eskay Creek, the former high-
est-grade, past-producing gold mine in 
the world. The recent improvements to 
infrastructure in the Golden Triangle offer 
us an opportunity to potentially reopen 
closed mines and contribute to the eco-
nomic development of communities in 
northern Canada.
  “Gaining 100% ownership and oper-
atorship of Eskay Creek is an important 
milestone in the evolution of our compa-
ny. Skeena is well financed with almost 
C$50 million of cash, and we continue to 
believe there are meaningful opportunities 
to increase the grade and size of this proj-
ect with aggressive exploration drilling.”

PEA Anticipates 12-year 
Mine Life for Klaza Deposit
Rockhaven Resources has announced the 
results of an updated preliminary econom-
ic assessment (PEA) of its 100% owned, 
road-accessible Klaza deposit in the Daw-
son Range gold belt of southern Yukon, 
Canada. Highlights of the PEA include a 
12-year mine life producing total payable 
metals of approximately 750,000 ounces 
(oz) of gold and 13.8 million oz of silver. 
Annual payable metal production exceeds 
100,000 gold equivalent oz in years three 
through seven.
  Initial capital costs to develop the 
Klaza deposit are estimated at C$244 
million, including C$32 million in con-
tingency costs. Life-of-mine sustaining 
capital costs total C$114 million.
  Average life-of-mine operating cash 
costs are estimated at $613/gold equiv-
alent oz, and total all-in sustaining costs 
are estimated at 875/gold equivalent oz.
  The Klaza project is envisioned as 
a combined open-pit and underground 
mining operation. Open-pit mining is 
anticipated to be completed by a con-
tract mining company, while the under-

ground operation would be owner-oper-
ated. Grid electrical power will provide 
the majority of the electrical power to 
the project over the life of the mine. 
An on-site camp is envisioned to house 
mine and mill personnel.
  Rockhaven President and CEO Matt 
Turner said, “This study demonstrates 
that Rockhaven’s Klaza deposit could 
support a mine with a long life and ro-
bust economics. Since the last econom-
ic study was completed in 2016, clos-
er-spaced drilling has better defined the 
upper portions of the deposit, resulting 
in higher average grades in a superior re-
source category. We are very pleased with 
the results of this PEA and look forward to 
continuing to add value through addition-
al discoveries while advancing the deposit 
through prefeasibility.”
  The proposed Klaza plant flowsheet 
includes comminution by crushing fol-
lowed by semiautogenous grinding and 
ball milling, with the ground product 
feeding a conventional sequential flota-
tion circuit producing lead, zinc, and ar-
senopyrite concentrates. The arsenopyrite 
concentrate is treated by pressure oxida-
tion (POX), followed by cyanide leaching 
of the POX residue to recover the gold.
  Precious metals are also leached from 
the lead concentrate to increase the over-
all gold recovery to doré and enhance 
saleability of the concentrate. Final prod-
ucts from this process are precious-met-
al-rich lead and zinc concentrates and 
gold and silver as doré.
  The processing plant would operate 
year-round at a rate of approximately 
1,900 metric tons per day (mt/d) and 
achieve full throughput by year two.
  The average life-of-mine feed grade is 
projected to be 3.4 grams/mt gold, 79 g/
mt silver, 0.6% lead, and 0.7% zinc.

Denison Planning ISR Mining 
for the Phoenix Uranium
Denison Mines has announced that 
the hydrogeologic model developed by 
Petrotek Corp. for the high-grade Phoenix 
uranium deposit at Denison’s 90% owned 
Wheeler River uranium project in north-
ern Saskatchewan has demonstrated 
“proof of concept” for the application of 
the in-situ recovery (ISR) mining method 
with respect to potential operational ex-
traction and injection rates.

(Continued on p. 36)
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BHP announced new appointments 
to its executive leadership team. The 
appointments include two new roles: 
chief technical officer and chief de-
velopment officer. Ragnar Udd will 
become president of minerals Amer-
icas, effective November 1. Udd will 
be accountable for BHP’s copper op-
erations in Chile, including Escondida 
and Spence, the Jansen potash devel-
opment option, and non-operated joint 
ventures in copper, iron ore and coal. 
Udd is currently BHP’s acting chief 
technology officer. Daniel Malchuk 
will leave BHP at the end of 2020. 
Laura Tyler became chief technical 
officer, effective September 1. Tyler is 
a current ELT member as BHP’s chief 
geoscientist. She will relinquish her 
concurrent role as asset president 
of Olympic Dam, with a replacement 
to be announced. Caroline Cox will 
become chief external affairs officer, 
effective November 1. Cox is currently 
BHP’s Group general counsel and com-
pany secretary. Johan van Jaarsveld 

became chief development officer, effective September 1. 
van Jaarsveld is currently group portfolio strategy and de-
velopment officer. As previously announced, Peter Beaven 
will continue as CFO until November 30. David Lamont 
will commence in that role on December 1.

Freeport-McMoRan (FCX) promoted 
Josh Olmsted to president and COO 
of Americas to replace Red Conger, 

who took a senior position with Teck Resources. Olmsted 
was senior vice president, Americas. He has 28 years of 
experience in the Freeport-McMoRan organization, in-
cluding senior leadership roles at several operating sites 
in the U.S. and South America.

Teck Resources Ltd. appointed three 
experienced senior executives. Red 
Conger was appointed as Teck’s exec-
utive vice president and COO. Conger 
was a longtime Freeport-McMoRan 
executive. Jonathan Price has been 
appointed as senior vice president and 
CFO. Price succeeds Ron Millos, who 

recently announced his retirement. Price joins Teck from BHP, where he held 
numerous senior roles. Nicholas Hooper has been appointed as senior vice 
president, corporate development. Hooper succeeds Andrew Golding, who has 
also recently announced his retirement. Hooper joins Teck from Rothschild & 
Co., where he was managing director, investment banking, based in Toronto. 

Newmont Corp. appointed Bernard Wessels as general 
manager of the Peñasquito mine, replacing Jim Cooper. 
Cooper’s employment with Newmont has been terminat-
ed with immediate effect for violations of Newmont’s 
Code of Conduct while working for the company in Aus-
tralia. Wessels has managed Newmont’s Ahafo mine in 
Ghana since 2017. 

Ambler Metals LLC has appointed Ramzi Fawaz as 
president and CEO of Ambler Metals effective Septem-
ber 1. Ambler Metals is the 50/50 joint venture company 
formed by South32 and Trilogy Metals to explore and de-
velop the Upper Kobuk Mineral Projects (UKMP). Fawaz 
joins Ambler Metals from Newmont Corp. where he was 
senior vice president of projects from February 2011 to 
October 2019. 

Nornickel appointed Stanislav Seleznev as director of the Environmental 
Department. Most recently, he was head of HSE Department at DTEK Energy.

Monterey Minerals Inc. appointed Max Tuesley as country 
manager for the Alicia high-grade gold and base metals 
project in the Philippines. 

Calidus Resources Ltd. named Don Russell as general 
manager for Warrawoona.

FLSmidth appointed regional presi-
dents for Australia and South Amer-
ica and confirmed the start date of 
the incoming region president for 
India. Tamer Eid has been named as 
the new president for the Australia 
region, effective September 14. Clau-
dio Garcia Bernal, who has served 
as acting president for the South 
America region since April, has been 

handed the role on a permanent basis. Ramanathan 
“Ram” Chandran, who was appointed president for the 
Subcontinental India region in August, started his role 
on September 4. He joins from Minerals Technologies Inc. 
where he was vice president (Minteq Asia) & MD (Miner-
als Technologies India).

Mark Roderick joined PYBAR as COO in 
July, bringing with him extensive expe-
rience in underground contract mining, 
with senior and corporate roles with 
Byrnecut and more recently, Downer. 
Scott Todd, who was previously COO, 
has now taken on the role of CCO.

Roger Dixon was honored with the 
2020 Brigadier Stokes award by the 

Southern African Institute of Mining and Metallurgy 
(SAIMM). He is the third SRK chairman to receive this 
accolade. Approaching his 50th year in the mining sector 
in South Africa, Dixon said the Brigadier Stokes Award 
— bestowed for its recipients’ outstanding and unique 
contribution to mining — was a proud moment. He said 
he was fortunate to work with some of the sector’s lead-
ing. He has long been an active participant in the SAIMM, 

initiating the South African Code for Reporting of Exploration Results, Mineral 
Resources and Mineral Reserves (SAMREC).

Longtime Engineering & Mining Journal (E&MJ) contribu-
tor Lane White passed away on August 21, 2020. He was 
82. White joined E&MJ in 1971 and was first named man-
aging editor in early 1974. He served in that role until 
early 1983, when he was posted to McGraw-Hill’s London 
office as the magazine’s European editor, returning to 
New York and reassuming the role of managing editor in 
early 1987. At the end of 1987, McGraw-Hill sold E&MJ to 
Maclean Hunter Publishing, a Chicago-based subsidiary 

of a leading Canadian publisher. In March 1988, White was named editor of 
E&MJ. He shepherded the publication through the transition before accepting 
a new position as director of publications with the Society for Mining, Metal-
lurgy & Exploration (SME) at the end of 1988. In 1993, White retired from SME 
and rejoined E&MJ as a freelance writer, contributing monthly to the journal’s 
news section for nearly another 30 years. In addition to his publishing ca-
reer, White also supported several associations, including the International 
Precious Metals Institute and the National Mining Hall of Fame and Museum 
in Leadville, Colorado. During his early years with E&MJ, White traveled exten-
sively, visiting and reporting on some 400 mining operations in 40 countries 
around the world. His reports on mines and how they operate were models of 
clarity and organization. He was widely recognized as a valuable source for 
mining information and will remembered for his life’s role, chronicling mining 
industry activities through the pages of E&MJ.
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Codelco Maintains Production Despite 
COVID Disruptions
Reporting its production figures for the 
first half of 2020, Chile’s copper min-
ing company, Codelco said it produced 
744,000 metric tons (mt) of fine cop-
per, 4.7% more than the same period of 
2019, and generated surpluses of $380 
million, a figure that is almost 20% high-
er than the first six months of last year.
  The company said early measures taken 
to protect the health of its miners allowed 
it to maintain operational continuity. Along 
with this, Codelco attributed the increase of 
34,000 mt in production to greater treat-
ment in the plants and the better grades.
  “Strict protocols were implemented 
that, as a first priority, prevented work-
ers from COVID-19 exposure, and pro-
vided them with the sanitary conditions 
to protect their health and that of their 
families,” Executive President Octavio 
Araneda said. “The second objective was 
to maintain operational continuity to gen-
erate a cash surplus for Chile. Because 
we know that in order to get out of the 
economic crisis this pandemic is causing, 
Codelco’s resources will be required.”
  Direct costs, fell 9% to 129.9 cents 
per pound (c/lb), down 12.4 c/lb from 
142.3 c/lb last year. This figure is ex-
plained by the greater operational con-
tinuity of the smelters, which improved 
the state’s product portfolio; the highest 

production; the increase in the sale of by-
products, such as molybdenum; and the 
positive effect of a higher dollar.
  The net cost to cathode, meanwhile, had 
a significant decrease of 17% compared to 
the same period of the previous year, reach-
ing 207.7 c/lb, which is explained by the 
same reasons of direct cost, which add to 
the lower non-operating expenses. In addi-
tion, last year’s C3 costs included costs re-
lated to collective bargaining for the period.
  The good operational and cost man-
agement performance allowed Codelco to 
reach surpluses of $380 million, almost 
20% over the $318 million of the previous 
year, despite a greater burden due to the 
depreciation of the company’s assets. That 
was a remarkable achievement considering 
average copper prices were 11.4% lower 
than the same period last year. During the 
first half of 2020, copper prices averaged 
$2.48/lb, compared to $2.80/lb in the 
first half of 2019, a $0.32/lb difference.
  Codelco also reported that the project-
ed start dates for its main development 
projects have not been affected, despite 
the temporary suspensions to minimize 
the risk of contagion on site. Among those 
announced, Chuquicamata Subterránea, 
which reached a state of progress of 99% 
in the first of its three underground lev-
els, and Nuevo Nivel Mina (Andes Norte, 

Diamante and Andesita), which advanced 
61%. Meanwhile, the construction of 
Traspaso Andina, which completed 87%, 
had a total stoppage in April and was re-
activated, with the gradual entry of provi-
sions, between May and June.

Vale Will Move Forward 
With Serra Sul Project
The board of directors from the Brazilian 
mining company Vale approved the execu-
tion of the Serra Sul 120 Project, located 
in Canaã dos Carajás, which will increase 
the capacity at the S11D mining plant 
by 20 million metric tons per year (mt/y), 
reaching a total of 120 million mt/y. The 
project has a multiyear investment of $1.5 
billion and its startup is expected to take 
place within the first half of 2024.
  The project includes the opening of 
new mining areas; doubling the existing 
long-distance conveyor belt (TCLD); start-
ing up new processing lines at the plant; 
and expanding storage areas, among oth-
er measures.
  Vale estimated that Serra Sul 120 will 
create an important buffer of productive ca-
pacity, ensuring greater operational flexibil-
ity to face eventual production or licensing 
restrictions in the Northern System. The 
investment to double the existing TCLD, 
$385 million, in addition to providing flex-
ibility, also adds relevant elements for the 
reduction of operational risks, adding reli-
ability to the system, the company added.
  The project foresees investments in the 
mining plant that, together with the logis-
tics solution under development, are aimed 
at increasing the total capacity of the 
Northern System by 20 million mtpy, up to 
260 million mtpy. Expanding the capacity 
of the mining plant and developing addi-
tional logistics capacity are important steps 
in increasing iron ore volume, maximizing 
margin, and optimizing flight quality.
  With the anticipation of the Serra Sul 
120 project and the delay in the execu-
tion of projects in 2020 due to the coro-
navirus pandemic, Vale reported it will re-
view and update its investment guidelines 
of $5 million for 2021 and $4.5 million 
for the period between 2022 and 2024.

Citing improved processes and better grades, Codelco increases copper production by 34,000 mt during the first 
half of 2020.
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Montero Acquires Isabella 
Gold Silver Project in Chile
Montero Mining and Exploration Ltd. 
has signed a binding purchase and sale 
agreement to acquire a 100% interest in 
a private Chilean company, which holds 
various mineral rights to exploration 
claims that make up the Isabella gold sil-
ver project in Chile. Isabella’s exploration 
claims cover an area of 67 km2.
  The agreement is subject to corporate 
and legal process in Chile and regulatory 
approval.
  “Montero has secured the highly pro-
spective Isabella gold silver project in 
Chile where the company can utilize its 
gold silver exploration, discovery and de-
velopment expertise in a tier-one mining 
jurisdiction,” President and CEO Dr. Tony 
Harwood said. “The company is assessing 
previous exploration data with a view to 
carrying out a drill program in fall 2020.”
  The project is located in the Southern 
Coastal Range of Chile, approximately 200 
km south of Santiago. The Coastal Range 
contains numerous gold and copper occur-
rences hosted within a package of interme-
diate intrusives, sediments and volcanics of 
Mesozoic age. 
  The Isabella gold silder project area 
hosts numerous structurally controlled 
quartz veins that have been mapped over 
an area of approximately 12 km long and 
4 km wide. A review of field reports on 
mapping and sampling prepared by the 
previous owner indicate high gold — sil-
ver concentrations within quartz veins 
with values of up to 48 grams per metric 
ton (g/mt) gold and 629 g/mt silver. 
  Under the terms of the agreement, 
Montero has acquired a 100% interest in 
ChileCo, which holds all the mineral inter-
ests to the Isabella gold silver project. Chi-
leCo was purchased for a nominal amount 
and by taking over the earn-in obligations 
of cash payments totaling $450,000 to be 
made by August 2022. 
  ChileCo directly holds 100% of the 
mineral rights to 18 km2 of mineral claims 
and has two subsidiaries with 49 km2 un-
der option agreements. In Subsidiary 1, 
Montero has an 85% interest in Isabella 
West mineral claims while in Subsidiary 
2, Montero is earning an 85% interest in 
Isabella East mineral claims. The mineral 
claims held by both subsidiaries are sub-
ject to joint venture and mining option 
agreements with local parties. Montero 
is reviewing several drill target areas that 

have been identified and permitted for 
drilling by the previous owners in order to 
commence a drill program.

Apollo to Acquire Concessions 
in El Indio Gold Belt
Apollo Gold Corp. has received a report 
in respect of the Apolo and Sancarron 
concessions in Chile. As announced on 
April 2, the company agreed to option the 
concessions from Lithium Chile Inc. and 
Compania Minera Kairos Chile Limitada, 
a subsidiary of Lithium Chile, pursuant to 
an option agreement on March 25. 
  As announced on April 2, Apollo can 
earn up to a 90% interest in the Apollo 
concessions by making total payments to 
Lithium Chile of $1.35 million and incur-
ring an aggregate of $5 million of expen-
ditures over a maximum of five years. The 
Apollo Properties consist of five explora-
tion and 18 exploitation (right to mine) 
concessions totaling 5,329 hectares of 
highly prospective land in the heart of the 
El Indio Gold Belt in Chile. 
  This district is dominated by major 
mining companies, including Barrick 
Gold, Codelco and Antofagasta and hosts 
major mines and deposits such as Pascua 
Lama, El Indio and Alturas. 
  Lithium Chile has previously reported 
that the Apollo properties host anomalous 
gold and silver bearing rock grab samples 
within areas of hydrothermal alteration 
bearing strong similarities to surrounding 
deposits. Rock grab samples contain 2.1 
grams per metric ton gold (g/mt Au) to 
97.48 g/mt Au and 46.4 g/mt silver (Ag) 
to 158.8 g/mt Ag. 
  Apollo intends to launch an initial 
work program in November to coincide 
with spring in Chile. This program will 
establish access and a camp at the prop-
erties and will also test and expand the 
prior sampling programs undertaken on 
the properties with a view to establish-
ing key target areas for a more extensive 
program that will follow shortly after this 
initial program. 
  Apollo Gold CEO Simon Clarke said, 
“We are very pleased that the option 
agreement is now unconditional, and we 
can start to plan the launch of initial work 
programs on these highly prospective 
concessions. With the size and scale of 
the mines and deposits in the surround-
ing district, combined with the reports of 
historic work undertaken, we believe the 
Apollo concessions present a great oppor-

tunity for Apollo Gold and we are excited 
to start work on the properties.”

Work Begins on Precipitate 
Projects in the Dominican 
Republic
Precipitate Gold has reported the start of 
exploration work on two projects, Pueblo 
Grande and Ponton, in proximity to Bar-
rick’s Pueblo Viejo gold-silver mine in the 
Dominican Republic.
  At the Pueblo Grande project immedi-
ately adjacent to Pueblo Viejo, Barrick has 
initiated exploration in accordance with an 
earn-in agreement that allows it to earn a 
70% interest in the project by incurring a 
minimum $10 million in qualifying work ex-
penditures and delivering a qualifying pre-
feasibility study prior to the sixth anniversa-
ry of the entering into of the agreement.
  At the Ponton project, 100% owned 
by Precipitate and located 25 kilometers 
(km) due east of Pueblo Viejo, the compa-
ny has commenced a program of ground 
magnetic surveying over a multi-element 
geochemical anomaly identified at the 
Copey Hill zone.
  As a start of its work on the Pueblo 
Grande project, Barrick has initiated re-
view and validation of an extensive data-
base of field and desktop analytics, includ-
ing historic drilling results and existing 
geochemical and geophysical data from 
work conducted by Precipitate and prior 
operators. Barrick’s initial work is focused 
on the project’s Lithocap Zone, which is lo-
cated immediately west of the Pueblo Vie-
jo mining pits and which was the primary 
focus of Precipitate’s exploration work pri-
or to execution of the earn-in agreement. 
  Barrick’s planned Lithocap Zone field 
work for the first and second quarters of 
the earn-in is planned to consist of se-
lective surface geochemical sampling; 
systematic rock-clay alteration surveying, 
via portable spectral mineral analyzers; 
geological mapping; and an initial 2,500 
meters (m) of exploration drilling. 
  Precipitate President and CEO Jeffrey 
Wilson commented, “We are pleased with 
the commencement of work by Barrick 
on our Pueblo Grande project. The timely 
startup of exploration initiatives closely 
following the easing of certain in-coun-
try COVID-related restrictions speaks to 
Barrick’s commitment to promptly initi-
ate meaningful programs to explore and 
advance the project as efficiently and sys-
tematically as possible.
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  “We’re specifically encouraged by 
Barrick’s initial focus within the Lithocap 
Zone, where Precipitate had previously 
identified multiple prospective targets. 
Barrick’s unique and extensive experi-
ence with the style of high-sulphidation 
mineralization being targeted offers Pre-
cipitate shareholders leverage to critical 
exploration expertise.
  “The earn-in agreement’s requirement 
for Barrick to incur a minimum $2 mil-
lion in exploration before the second an-
niversary, and Barrick’s intent to conduct 
a 2,500-m drill program within the first 
two quarters of the agreement term, sug-
gest the potential for important near-term 
exploration updates and results as Bar-
rick’s work advances. We look forward to 
reporting any additional updates as they 
become available.”
  Precipitate’s work at Copey Hill will 
consist of a minimum 40-line km of 
ground magnetic surveying comprised of 
an estimated 20 north-south oriented par-
allel lines extending up to 2 km in length, 
at both 50- and 100-m line spacing.
  Wilson stated, “We are pleased to 
initiate the ground magnetic survey over 
the highly prospective Copey Hill zone, 
as it will provide quality geophysical data 
for us to utilize in combination with the 
existing and pending geochemical data 
derived from the zone. This is the first 
ground magnetic survey to be conducted 
on the Ponton property, so we anticipate 
this newly generated geophysical data will 
prove useful in our ongoing effort to identi-
fy and prioritize specific new target areas.
  “Of particular interest will be any 
magnetic-low anomalies coincident with 
elevated surface soil and rock geochem-
istry, where magnetic lows are potential-
ly indicative of magnetite destruction, a 
common geophysical feature found within 
gold epithermal systems. This important 
geophysical work will advance the Copey 
Hill closer to a possible drill program.”

Reunion Gold Resumes 
Exploration Activities
Reunion Gold Corp. announced the restart 
of field work at some of its gold exploration 
projects in Guyana and French Guiana. 
Activities for the remainder of 2020 are 
focused on advancing exploration at the 
Aremu North, Oko West and Boulanger 
projects. Field work had been temporari-
ly suspended at the end of March due to 
COVID-19 related travel restrictions and 

safety precautions, and the company has 
implemented a number of new procedures 
to ensure the well-being of its staff, includ-
ing the daily monitoring of temperature 
and blood oxygen levels, both on-site and 
during travel to and from projects, under 
the guidance of local medical consultants.
  Guyana Aremu North is part of the com-
pany’s strategic alliance with Barrick Gold 
Corp. Field activities resumed in mid-July 
and include the completion of additional 
geochemical sampling and the restart of an 
approximately 2,000-meter (m) trenching 
program. Trenching is testing four main 
prospects identified from an airborne mag-
netic and radiometric survey completed 
in the fourth quarter of 2019, and subse-
quent geochemical sampling completed in 
the first quarter of 2020. Depending on 
the results from this trenching program, a 
decision will be made to drill test certain 
targets in the fourth quarter of 2020.
  Oko West is part of a group of permits 
where Reunion has an option to solely 
acquire 100% of the ownership rights. 
Sampling carried out in the first quarter 
of 2020 has defined a 2-km-long gold-in-
soil anomaly that is coincident with a ma-
jor north-south striking shear zone identi-
fied from an airborne geophysical survey.
  The company is currently arranging a 
new camp and mobilizing heavy equip-
ment to the project. It expects to com-
plete a trenching program once the setup 
is complete, before initiating a 1,500-me-
ter drill program in late-September. 
  The Boulanger project is located 60 
km by paved road to the south of Cayenne, 
the capital city of French Guiana. Follow-

ing a recent suspension of activities that 
have allowed for a detailed review and re-
interpretation of both the company’s and 
historical data, field teams have returned 
to site during the first week of August. A 
roadcut sampling program along existing 
tracks that cross the prospect area is under 
way, along with drill site and access con-
struction, in preparation for a 2,000-me-
ter diamond drilling program planned to 
commence by the end of September. 
  At Boulanger, the priority is the ad-
vancement of the Crique Filon prospect, 
where activities aim to expand the po-
tential footprint of gold mineralization 
interpreted as hosted in multiple parallel 
shear deformation zones that cross the 
southern portion of the project. Results 
from the planned drilling program are an-
ticipated to be available by year-end. 
  The company announced that the Dor-
lin Exploitation Permit was renewed on 
July 30. The approval of the renewal appli-
cation which was originally filed in 2015 
has extended the validity of the PEX until 
July 31. In accordance with the French 
Mining Code, the filing of the concession 
application by the holder of the PEX on 
June 2, has the effect of extending the 
validity of the Dorlin PEX while the con-
cession application is being processed.
  The company will be able to continue 
to work on the Dorlin Project in French 
Guiana. The company also announced 
it has notified the permit holders of the 
Waiamu Project in Guyana of its decision 
to terminate the option agreement due to 
the disappointing results obtained from 
our exploration work.

Reunion Gold’s exploration activities for the remainder of 2020 are focused on the Aremu North, Oko West and 
Boulanger projects. 
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Rio Tinto CEO Apologizes for 
Destruction of Heritage Sites

Rio Tinto reiterated its determination to 
ensure that the destruction of heritage 
sites of exceptional archaeological and 
cultural significance, such as the Juu-
kan rock shelters, never occurs again. 
  In its submission to the Australian 
Parliamentary Inquiry into the destruc-
tion of the rock shelters at the Juukan 
Gorge in the Pilbara region of Western 
Australia, Rio Tinto set out its relation-
ship with the Puutu Kunti Kurrama and 
Pinikura people (PKKP) from 2003 to 
2020 and the circumstances over this 
period that led to the events that oc-
curred in the Juukan Gorge. 
  Rio Tinto Chief Executive JS Jacques 
said, “The destruction of the Juukan 
rock shelters should not have occurred 
and I have unreservedly apologized to 
the PKKP people. As a first priority, our 
aim is to strengthen our partnership 
with the PKKP. That remains our focus. 
We have also taken actions to strength-
en governance, controls and approvals 
on heritage matters. 
  “I am continuing to meet with Tradi-
tional Owners across Australia and remain 
committed to listening and learning.” 

  During 2012 and 2013, Rio Tinto pro-
gressed its plans for Brockman 4, Pit 1 
in the Juukan Gorge area and four pit op-
tions were considered. Three avoided the 
shelters to varying distances. The fourth 
option impacted the rock shelters in order 
to access higher volumes of high-grade 
ore, and was the option that was chosen 
by Rio Tinto. In 2013, Rio Tinto received 
consent to impact the Juukan rock shel-
ters. The PKKP were informed of this 
consent. A further ethnographic survey 
was conducted in 2013 and three exca-
vations of the Juukan rock shelters were 
conducted in 2014 to ensure the salvage, 
analysis and ex situ preservation of the 
cultural heritage material contained with-
in the rock shelters. As a result, new in-
formation on the significance of the Juu-
kan rock shelters became available. 
  “It is clear that various opportunities 
were missed to re-evaluate the mine plan 
in light of this material new informa-
tion,” the company said in a statement. 
  It continued, “Several further op-
portunities were missed at this stage 
to pause and reflect on whether the 
agreed plan of ex situ preservation of 

the heritage material discovered with-
in the rock shelters was sufficient or 
whether the rock shelters themselves 
should be also preserved.”
  A formal request to cease mining ac-
tivities at the Juukan rock shelters was 
received by Rio Tinto from the PKKP in 
May 2020, but it was too late.

Fura Gems Will Acquire 
Australian Mining Company
Fura Gems Inc. has entered into a 
share sale agreement through its whol-
ly-owned Australian subsidiary, Cap-
ricorn Sapphire Pty Ltd., with Mosley 
Mining Pty Ltd., pursuant to which the 
company will acquire all of the issued 
and outstanding shares of Great North-
ern Mining Pty Ltd., a mining company 
located in Australia. 
  The assets of the target consist of 73 
mining leases, each located in Austra-
lia, as well as certain buildings, plants, 
fixtures, tools and other equipment 
related to the tenements. Fura agreed 
to pay A$2,987,933 (approximately 
C$2,860,632) to the vendor, subject to 
certain adjustments. 
  The closing of the acquisition is 
subject to the satisfaction of custom-
ary conditions precedent; however, the 
Foreign Investment Review Board of the 
Australian Government has already indi-
cated it has no objection to the acquisi-
tion. Closing of the acquisition was ex-
pected to occur in early to mid-August.

New Century Declares 
Commercial Production at 
Queensland Operations
New Century Resources declared com-
mercial production in early July for its 
Century zinc mine operations in north-
west Queensland. The declaration fol-
lowed record production in the June 
quarter, when the mine delivered an 
approximate 22% increase in produc-
tion of zinc metal in concentrate to 
about 34,500 metric tons (mt) and an 
estimated 17% decrease in C1 costs to 
about $0.79/lb of payable metal on an 
unreconciled basis.

Rio Tinto Chief Executve JS Jacques says the destruction of the shelters at the Juukan Gorge, such as the one shown 
above, should not have occurred. (Photo: PKKP Aboriginal Corp.)
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  During the quarter, New Century also 
completed a successful transition from 
contractor services to full owner-operator 
of both the hydraulic mining and process-
ing plant operations. Current operations 
are based on reprocessing tailings from 
the previously mined Century zinc mine.
  New Century Resources Managing 
Director Patrick Walta said, “Despite 
the COVID-19 pandemic, operations at 
Century continue to ramp up and have 
again delivered record production in the 
June quarter. Century has now achieved 
seven consecutive quarters of increas-
ing production and lowering costs, and 
the company remains focused on con-
tinuing this trend.
  “We are pleased to declare commer-
cial production at the operation, with 
the Century mine now re-established as 
a top 10 zinc producer just three years 
since being shut down for closure.
  “From a market perspective, despite 
the zinc price remaining near four-year 
lows, a strong decline in spot treatment 
charges in the quarter has improved con-
ditions for zinc miners. The company also 
sees potential for a price rebound due to 
additional metal demand from increased 
global infrastructure development linked 
to COVID-19 government stimulus.”
  The cessation of processing opera-
tions at the Century mine by MMG in 
early 2016 following depletion of the 
ore reserves presented an opportuni-
ty for New Century to monetize valu-
able remaining mineral assets. These 
included more than 2.2 million mt of 
JORC-compliant zinc metal equivalent 
resources contained within mineralized 
tailings and more than 1 million mt of 
JORC-compliant zinc and lead resourc-

es in the Silver King, South Block, and 
East Fault Block base metal deposits.
  In addition, Century hosts several 
substantial phosphate deposits that are 
yet to be developed.

Fortescue Partners With 
Curtin University
A new partnership between Fortescue 
Metals Group and Curtin University’s 
WA School of Mines (WASM) will help 
shape the future of Australia’s mining 
workforce through a new forward-look-
ing curriculum that meets the needs of 
the modern resources sector.
  Fortescue Operations Improvement 
Manager Dr. Rob Solomon has been ap-
pointed to the newly created role of Pro-
fessor of Practice in Mining Automation 
and Data Analysis at WASM, leading a 
range of research initiatives and shap-
ing undergraduate curriculum to drive 
the application of data science in min-
ing. In his current role with Fortescue, 
Solomon leads a team looking into the 
operational efficiency of the company’s 
autonomous mining operations using 
data sets and advanced analytics.
  “The Australian resources sector is 
already among the most innovative in 
the world and through this partnership 
with Curtin University, we look forward 
to building a pipeline of job-ready gradu-
ates who are ready to challenge the sta-
tus quo and help guarantee the long-term 
success of our industry,” said Fortescue 
Chief Executive Officer Elizabeth Gaines.
  Curtin University Vice-Chancellor 
Professor John Cordery said the Mining 
Automation Professor of Practice will be 
integral to embedding WASM’s new fu-
ture-focused curriculum.

  “Dr. Solomon brings a wealth of prac-
tical experience in operations, impressive 
academic credentials and a passion for 
ensuring that new technologies deliver a 
sustainable industry future. His appoint-
ment will see us better able to deliver 
both content and teaching in mining au-
tomation and data analytics,” Professor 
Cordery said. “The School’s mining and 
mining engineering courses are already 
considered among the world’s very best 
(ranking second in the world by subject) 
and we are confident Dr. Solomon’s input 
as Professor of Practice in Mining Auto-
mation and Data Analysis will see us con-
tinue to be global leaders in those fields.” 

Oceana Revises Gold 
Output From New Zealand
OceanaGold’s New Zealand operations 
were impacted by a five-week govern-
ment shutdown in April with Macraes 
limited to processing stockpiles to main-
tain the autoclave in a safe and operable 
state. At the end of July, the company 
announced that despite a strong re-
bound in mining activity at Macraes in 
May and June, the operation would not 
be able to make up for the shortfall in 
mining this year and some production 
originally expected in the fourth quarter 
would shift into 2021. As a result, they 
announced at the end of July that is has 
reduced Macraes 2020 production guid-
ance range to between 140,000 and 
150,000 ounces (oz) of gold.
  Despite the five-week temporary ces-
sation of development at Martha Un-
derground, the company continues to 
expect first production in the second 
quarter of 2021. OceanaGold continues 
to advance the other opportunities with-
in the Waihi District through the permit-
ting phase and recently announced re-
ceipt of the mining permit for the WKP 
Hauraki tenement. Exploration drilling 
continues at both Martha Underground 
and WKP with a focus on resource con-
version and extension.
  “We continue to advance the Waihi 
District opportunities which are planned 
to deliver the largest organic growth in 
OceanaGold’s 30-year history,” Michael 
Holmes, President and CEO of OceanaGold 
said. “In addition to Waihi, we continue 
to advance the Golden Point underground 
study which we anticipate completing this 
quarter and demonstrate a meaningful 
mine life extension at Macraes.”

The Century zinc mine (above) delivers record production, 34,500 mt, in the June quarter. (Photo: New Century)
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Lack of Investment Leaves Less Hope 
for South Africa’s Palladium

By Gavin Du Venage, African Editor
Platinum was once seen as the great hope 
for South Africa’s mining industry, espe-
cially as the sun set on gold. A lack of 
investment and aging deposits, however, 
point in the opposite direction.  
  South Africa provides around 70% to 
80% of the world’s platinum group met-
als (PGM) requirements. Of the PGMs, 
platinum, rhodium and palladium are 
the most sought after. They straddle 
the line between precious metal as well 
as industrial. 
  They are used in jewelry and as in-
vestment instruments such as exchange 
traded funds — much like gold bullion. 
Yet, PGMs are also the critical ingredient 
for industrial uses such as the automotive 
catalytic converters that scrub vehicle 
emissions of harmful toxins.  
  The future of PGMs then should be as-
sured: except it isn’t. Bloomberg reported 
in August that investment in the crucial 
western limb of the Bushveld region of 
South Africa has come to a halt. 
  It is here, in the dusty north of the 
country that most of the platinum is 
mined, as it has been since the 1950s. 
Today, virtually no new mines or shafts 
are planned, even as aging operations 
work through declining grades.

  “The western limb region has been 
the bedrock of South African platinum 
and that is in decline,” Mandi Dungwa, 
an analyst at Kagiso Asset Management, 
told Bloomberg. “It is the end of an in-
vestment cycle in those type of mines.” 
  The source of PGMs is a region known 
as the Bushveld Igneous Complex (BIC), 
a saucer-shaped geological feature that 
stretches across 370 kilometers (km). Its 
center is buried deep underground, but 
its rim exposed.  
  The BIC has a series of distinct layers, 
three of which contain economic concentra-
tions of PGMs. The principal ore bodies are 
the Merensky Reef and the Upper Group 2 
(UG2) Reef, which occur around the East-
ern and Western sides (limbs) of the BIC.  
  A third PGM-rich layer, the Platreef, is 
on the Potgietersrus limb at the north-east-
ern edge. The granddaddy of them all was 
Merensky, initially mined in the early 20th 
century. However, UG2 increased in im-
portance when work began in the 1970s, 
and now accounts for 60% of platinum 
production, according to Johnson Matthey, 
the precious metals consultancy. 
  In a series of conversations with 
E&MJ, senior mining engineers acknowl-
edged that investment in greenfield ven-
tures had dried up.  

  “The last major shaft sinking was 
seven years ago,” Murray Macnab, chief 
operating officer at UMS Group, an en-
gineering contracting firm, said. Mining 
had to go below the critical 1,300-me-
ter level to access new reserves, but few 
companies had shown inclination to lay 
out the capital required to do so.  
  “The region has the resource, but not 
the investment capital,” Macnab said.  
  According to Bloomberg, PGM output 
peaked in 2006, but the lack of invest-
ment in deep-level western limb shafts 
will result in a further sharp contraction 
in production over the next 10 years. 
  All the major producers have ei-
ther canceled expansion projects or an-
nounced delays.  
  The second largest miner, Impala Plati-
num, said earlier this year it had suspend-
ed a $680 million project to build a new 
mine at Waterberg on the northern limb. 
The outlook doesn’t support such spending 
over the next decade, according to Johan 
Theron, a spokesman for the company. 
  “The sun is definitely starting to set 
over some of the conventional, deep, high-
grade, western limb areas,” Theron said. 
“It’s exactly like gold: there is more gold, 
but it’s deeper and requires more capex 
and prospects of making a return are slim.” 
  The largest producer Anglo American 
Platinum has also delayed a decision on 
whether to spend as much as $1.5 billion 
on expanding output at its key Mogalak-
wena mine. 
  Sibanye-Stillwater, the gold miner 
transitioning into a PGM producer, is like-
ly to cut back annual production of 16 
million tons of ore to just 6 million tons, 
according to company insiders.  
  Vancouver-based Ivanhoe Mines has 
said it’s still evaluating finance for its 
new Platreef project, which could require 
about $1.5 billion of investment. 
  The large Chinese project, the Ba-
kubung mine, appears to be at a stand-
still. The owners Wesizwe began work a 
decade ago, including an ambitious shaft 
sinking of up to 1 kilometer. However, the 
mine has yet to be completed and it is 
unclear how much work is being done. 

One of the most recent PGM development projects, Wesizwe’s Bakubung mine (above), has yet to be completed.
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  This comes at a time when PGMs are 
having a generally good run, in spite of 
the coronavirus pandemic. Automakers 
around the world have had to buy increas-
ing volumes of these metals, especially 
palladium for catalytic converters that re-
move toxic waste from exhaust emissions.  
  China, in particular, has tightened its 
rules around vehicle emissions, and by the 
end of this year will require most categories 
of transport from passenger cars to trucks 
and buses to be fitted with catalytic devices.  
  Pre-pandemic palladium approached 
$2,880 an ounce, making it more valu-
able than gold. As the world economy 
reopens and automakers resume produc-
tion, demand for PGMs will continue to 
climb. A similar pattern is playing out 
with Rhodium, another PGM in high de-
mand with the catalytic market.  
  Earlier this year, Sibanye-Stillwater 
Neal Froneman CEO said although au-
tomakers were looking at alternatives to 
these two metals, it was unlikely they 
would switch to something cheaper any-
time soon.  
  “That’s what is driving increased pal-
ladium and rhodium prices and there are 
no reasons why it will be different looking 
forward for the next few years,” he said.  
  Froneman noted that buyers seemed 
to have little concept of how enduring a 
supply shortage would be. It wasn’t possi-
ble for mines to simply ramp up supply as 
demand increases. With no new projects 
in UG2, the source of most of the world’s 
rhodium, the gap between demand and 
supply would increase.  

  “You have the deficits, with no short-
term change in demand, and no short-
term opportunities to increase supply,” 
he added.  
  In the meantime, the coronavirus 
pandemic that briefly hurt demand, may 
only make the production shortage more 
acute, at least in the short term. Platinum 
mines dropped more than half their pro-
duction as South Africa went into a man-
dated lockdown for three weeks.  
  “Remember how PGM prices fell so hard 
because world economies shut down?” said 
Peter Major, director of mining at Mergence 
Corporate Solutions in Cape Town. “Every-
one thought, jeez, we’re going to have too 
much platinum. But then the market came 
to realize that the fall in production more 
than exceeded the fall in demand.” 
  The over-estimation of the fall in de-
mand had bolstered the price of PGMs, 
even during the worst of the market crash 
during late March.  
  “This really helps the miner — you’re 
producing 50% less but making 50% 
more on the price than you were a year 
ago,” Major added.

Prieska Copper-Zinc Project 
is Now Fully Permitted
Orion Minerals Ltd. has been granted 
mining rights for its Vardocube extension 
at its flagship Prieska Copper-Zinc project 
in South Africa’s Northern Cape Province. 
The Vardocube Ltd. mining right covers 
27% of the ore included in the updated 
bankable feasibility study announced on 
May 26 and also covers highly prospec-

tive exploration upside in the near-mine 
area, the company said.
  The Vardocube mining right supple-
ments the Prieska copper zinc mine (for-
merly Repli) mining right granted last 
year, which covers 73% of the bankable 
mine plan.
  The mining right follows the granting of 
the environmental authorization for the Var-
docube resource received in March 2020.
  The two mining rights, together with 
the water use license granted on August 
6, gives the Prieska mine the key approv-
als required to operate. Other important 
statutory requirements such as the Spa-
tial Planning and Land Use Management 
Act (SPLUMA) rezoning for mining pur-
poses and approval of the project’s Elec-
tromagnetic Compatibility Plan by the 
South African Astronomy Management 
Authority (AMA), have also been secured.
  The Prieska Project is now officially 
“shovel-ready” and one of the few ad-
vanced, fully permitted base metal pro- 
jects worldwide.
  In just five years since acquiring the 
Prieska Project, Orion has drilled out a 
world-class VMS Resource, completed 
a Bankable Feasibility Study and now 
completed all required permitting, the 
company said.
  Orion Managing Director and CEO Errol 
Smart said, “Prieska is now positioned to 
play a major role in the post-COVID eco-
nomic recovery of the Northern Cape region 
of South Africa with the development of a 
world-class base metals mining operation.”
  He added, “The achievement of this 
major milestone is testament to the ex-
ceptional geological potential and attrac-
tive business operating environment that 
we have found and made our home in the 
Northern Cape.
  The project has received A$36 million 
($26.1 million) in foreign direct invest-
ment and is now poised to bring in a fur-
ther investment of more than A$432 mil-
lion ($312.8 million) over the next three 
years, Smart said.
  The mine is projected to deliver more 
than A$3.2 billion (US$2.32 billion) of 
mineral exports over an initial 12-year life.
  “This is a clear demonstration of the 
potential of junior mining and exploration 
and the significant financial benefits that 
it can mobilize, when working with a sup-
portive host community, strong BEE part-
ners and proactive local and provincial 
government,” Smart said.

The Bushveld Igneous Complex is a 370-km wide lopolith with three PGM rich ore bodies, the Merensky and UG2 
Reefs, which occur in the eastern and western limbs, and the Platreef in the northern limb.
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Oyu Tolgoi Operates Uninterrupted 
Despite Coronavirus Challenges

Despite challenges posed by the corona-
virus (COVID-19) pandemic, Turquoise 
Hill’s Oyu Tolgoi open pit has continued 
to operate uninterrupted and produced 
36,495 metric tons (mt) of copper and 
31,150 ounces (oz) of gold in the second 
quarter of 2020.
  “Faced with the challenges of operat-
ing within the constraints posed by the 
COVID-19 pandemic, the Oyu Tolgoi team 
posted outstanding safety and production 
performance in the second quarter of 
2020,” the company said. “The open-pit 
operations have continued uninterrupted, 
and the underground development, while 
experiencing workforce restrictions and 
the inability to repatriate foreign special-
ists, has continued to progress.”
  Copper production remains on track 
to achieve guidance of 140,000 mt to 
170,000 mt.
  Gold production guidance for 2020 
has increased to 155,000 oz to 180,000 
oz from 120,000 oz to 150,000 oz. The 
increase in gold production guidance is 
due to a change in the open-pit schedule, 
which has brought forward higher-grade 
gold ore from the southwest pit.
  Work on the Oyu Tolgoi underground 
continued, achieving strong productivity 

in underground advancement during the 
second quarter of 2020. During the sec-
ond quarter, the amount spent on under-
ground development was $242.4 million.
  Routine Shaft No. 2 rope shortening 
was successfully completed in May with 
remote presence technology from the ven-
dor being used to assist on-site teams to 
safely perform the task.
  Shafts 3 and 4 continued on care and 
maintenance during the second quarter of 
2020, and is expected to continue until 
expert service providers can return to site 
to complete technical commissioning of 
specialized equipment and commence 
sinking activities.
  Work also slowed on some essential 
underground material handling infra-
structure, in particular the construction 
of primary crusher one, which has now 
returned to 24-hour shifts following a pe-
riod of day shift only.
  Production in 2021 is expected 
to remain in a range of 170,000 mt to 
200,000 mt of copper, and 450,000 oz 
to 500,000 oz of gold, as the company 
transitions to the higher grade ore in the 
lower benches of the southwest pit and 
continue to increase the amount of under-
ground development material processed.

India Will Frame National 
Mineral Index
By Ajoy K. Das
India’s Ministry of Mines has commenced 
the process of framing a National Mineral 
Index (NMI) of various minerals, but the 
mining industry has opposed some of the 
benchmarks being considered in evolving 
such an index.
  The NMI, as proposed by the govern-
ment, would form the basis of all statutory 
payments like auction premium, royalty, 
district mineral fund (DMF) contribution 
that goes toward development of a local 
area affected by mining and National 
Mineral Exploration Trust (NMET).
  As things stand now, the Ministry 
of Mines is proposed to frame NMI for 
minerals based on National Coal Index 
(NCI), which is based on state-run min-
er, Coal India Ltd.’s (CIL) notified sale 
price, CIL auction selling price and im-
port price.
  However, the domestic mining indus-
try has pointed out that while the bulk 
volume of coal produced in the country is 
consumed for power generation, which is 
a government-regulated sector where tar-
iffs are government determined, non-coal 
minerals are consumed by non-regulated 
industries like steel, aluminum, cement 
and the like. Hence, methodology for the 
calculation of NMI should be fundamen-
tally different that NCI.
  In a communication to the Minis-
try of Mines, the Federation of Indian 
Mineral Industries (FIMI), the apex 
representative body of domestic min-
ers pointed out that basic premise of 
NMI is that present statutory payment 
including auction premium royalties, 
DMF, NMET are absed in “Average Sell-
ing Price (ASP)” published by the Indi-
an Bureau of Mines (IBM).
  FIMI has argued that the present sys-
tem of ASP is a realistic price discovery 
mechanism where the actual transaction 
price of the top 10 non-captive mines 
in each state sold at an arm’s length is 
captured, and in short ASP is the weight-
ed average of the ex-mine price of all 
non-captive mines.

Copper production remains on track to achieve guidance of 140,000 mt to 170,000 mt.
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China approves Merger to Create 
Second-largest Coal Miner
Authorities in China have approved the 
merger of Yankuang Group Co. Ltd. with 
Shandong Energy Group Co. The merger 
was announced back in July when the two 
companies were jointly restructured into 
the new Shandong Energy Co.
  The consolidation of the two firms, 
both owned by the Shandong Provin-
cial state-owned Assets Supervision and 
Administration Commission, will create the 
nation’s second-largest coal miner, analysts 
at Morgan Stanley have said, with total out-
put of 291 million metric tons per year.
  Yankuang and Shandong also had a 
combined revenue of approximately $92 
billion, based on their 2019 data. Ac-
cording to insiders, based on the data of 
the two groups in 2019, the new Shan-
dong Energy Group can rank in the top 
100 of the Fortune Global 500 this year.
  Li Xiyong, chairman of Shandong En-
ergy Group and secretary of CPC Shan-
dong Energy Committee, said the group 
will continue to make Jining as a main 
place for industrial investment, strength-
ening collaboration and exchanges with 
Jining and make more extensive and 
pragmatic cooperation in the fields of 
high-end manufacturing, trade and logis-
tics, coal mining subsidence habitation, 
and new energy and new materials to 

achieve outcomes that benefit the local 
communities and the group.

NTEC Receives Final Approval 
for Spring Creek Expansion
On August 12, the Navajo Transitional En-
ergy Co. (NTEC) received final regulatory 
approval to expand its Spring Creek Coal 
mine in southern Montana. The approv-
al from the assistant secretary for Land 
and Minerals Management adds approxi-
mately 72 million tons of recoverable coal 
reserves within 974 acres and should ex-

tend the life of the mine until 2031, four 
years longer than its current status.
  The expansion had already received 
approvals from the Montana Department 
of Environmental Quality (DEQ), Montana 
State Historic Preservation Office, Mon-
tana Sage Grouse Oversight Team, and 
the U.S. Office of Surface Mining Recla-
mation and Enforcement.
  State and federal agencies did exten-
sive analysis with significant public input 
for more than eight years before providing 
approval. The company said the thorough 
reviews, including a comprehensive Envi-
ronmental Impact Statement by the state 
of Montana, ensures a sound and respon-
sible mining plan and provides regulatory 
oversight of operations.
  In addition to maintaining its recla-
mation standards, NTEC will support the 
Montana Sage Grouse Oversight Team’s 
Stewardship Fund with a $107,000 
contribution.
  NTEC said it immediately began work 
in the new area. The addition of these 
acres allows the company to continue 
providing jobs in Montana and Wyoming 
for years to come and the expansion 
should produce tens of millions in taxes 
and royalties, supporting state and local 
communities, NTEC said.
  The Spring Creek mine in Big Horn 
County, Montana, is one of three mines 
that NTEC acquired when it purchased 

Shandong Energy is one of the largest enterprises in Shandong Province.

A met coal producer, Yankuang Group operates longwall mines in several Chinese provinces and Australia.
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Cloud Peak Energy Inc. during its Chap-
ter 11 bankruptcy proceedings. The oth-
ers were the Antelope and Cordero Rojo 
mines in Wyoming.

Exxaro Withdraws Force 
Majeure on Coal Contracts
South African coal company Exxaro Re-
sources said utility company Eskom has 
lifted the force majeure on coal supply 
contracts to the state-owned utility’s 
Medupi and Matimba power stations, as 
reported by Reuters. Eskom issued let-
ters for force majeure on the coal supply 
agreements with Exxaro’s unit starting 
April 16 until one month after a national 
lockdown to slow the spread of the coro-
navirus pandemic had been lifted.
  “As Eskom has been taking coal in 
accordance with the terms of the sup-
ply agreements, the impact of the force 
majeure event has been largely neutral-
ized,” Exxaro, one of Eskom’s main coal 
suppliers, said.

Whitehaven Gets Approval 
for Vickery Project
The New South Wales (NSW) Independent 
Planning Commission (IPC) gave White-
haven Coal the greenlight for its Vickery 
Extension Project near Gunnedah, in the 
Australian state’s northwest. The primary 
approval follows a lengthy technical evalu-
ation process for the project and a compre-
hensive program of community consulta-
tion and outreach, including a multistage 
public hearing administered by the IPC 
during February 2019 and July 2020.
  Managing Director and CEO Paul Fly-
nn welcomed the news and said Vickery 
would further cement Whitehaven’s grow-
ing stature as a key supplier to premium 
overseas markets.
  Whitehaven’s focus will now shift to 
obtaining the necessary secondary ap-
provals and any further project optimiza-
tion as a precursor to works commencing 
under the new approval.
  Vickery will be a predominantly metal-
lurgical coal mine, which will eventually 
require a capital investment of approxi-
mately $700 million.

Teck Signs Supply Agreement 
With Westshore
Canada-based Teck Resources Ltd. signed 
an agreement in principle with Westshore 
Terminals Ltd. Partnership on the terms 
for the shipment of steelmaking coal fol-

lowing the expiration of the current con-
tract on March 31, 2021. The proposed 
agreement will provide for the shipment 
of between 5 million and 7 million met-
ric tons (mt) annually at fixed loading 
charges. The 5-million to 7-million-mt 
range will apply for the nine months from 
April to December 2021 and for each 
12-month period (January–December) in 
subsequent years until the contract vol-
ume is concluded. Teck will ship 32.25 
million mt under the agreement.
  The proposed agreement with West- 
shore complements upgrades under way 
at Neptune Terminals and capacity at 
Ridley Terminals. Together, these will 
provide greater flexibility and optionali-
ty for Teck shipments and contribute to 
reduced costs and improved perform- 
ance and reliability throughout the com-
pany’s steelmaking coal supply chain, the 
company said.
  The proposed agreement is subject to 
definitive documentation, and financial 
terms will not be disclosed.

Warrior Met Manages Costs
Warrior Met Coal, the leading U.S. pro-
ducer and exporter of metallurgical coal 
for the global steel industry reported a 
second quarter 2020 net loss of $9.2 
million, compared to net income of 
$125.5 million, in the second quarter 
of 2019. “As a result of the ongoing 
global health crisis, the met coal indus-
try experienced a substantial reduction 
in customer demand and significantly 
lower pricing than we have seen in past 
quarters,” Warrior CEO Walt Scheller 
said. “Despite these challenges, we have 
worked hard to successfully manage our 
costs, working capital, and capex spend-
ing to preserve our financial flexibility 
and emerge from this period stronger 
than ever. Notably, this work has enabled 
us to be free cash flow positive, despite 
the declining price environment and low-
er sales volumes.”
  “We continue to maintain our strong 
balance sheet and adequate liquidity, 
which will benefit Warrior when the global 
economic situation improves. Moreover, 
while the timing of the recovery is still 
unknown, our long-term growth drivers 
remain compelling,” Scheller said. “We 
are currently continuing to operate our 
mines, in accordance with the Centers for 
Disease Control and Prevention and state 
regulators and have taken additional pre-

cautions to protect the health and safety 
of our employees.
  The company produced 2.1 million 
tons of met coal in the second quarter of 
2020 compared to 2.2 million tons in the 
second quarter of 2019. Sales volume in 
the second quarter of 2020 was 1.5 mil-
lion tons compared to 2.2 million tons in 
the second quarter of 2019, which was a 
record high quarter. Inventory levels rose 
to 1.6 million tons at the end of the sec-
ond quarter of 2020 from 978,000 tons 
at the end of the first quarter of 2020.

Alliance Restarts Production
In its Q2 2020 earnings report, Alliance 
Resource Partners confirmed that under-
ground coal production resumed in May 
at the River View and Warrior mines in 
the Illinois Basin (ILB) and subsequently 
at each of its remaining mining complex-
es — Gibson and Hamilton in the ILB 
and MC Mining in Appalachia. “All sev-
en of our mining complexes are now pro-
ducing coal,” said Joe Craft, chairman, 
president and CEO for Alliance. “Howev-
er, several of these mines are running at 
less than capacity due to a limited spot 
market in the U.S. and a seaborne mar-
ket that continues to be subeconomic for 
U.S. production.”
  Alliance reported a net loss of $46.7 
million for the second quarter, compared 
to a net income of $58.1 million for the 
second quarter of 2019. The decrease 
was attributed to the company’s decision 
to temporarily cease coal production at 
five of its seven mining complexes at the 
beginning of the second quarter in re-
sponse to the impacts of the COVID-19 
pandemic and coal market deterioration.
  “We expected the energy demand de-
struction caused by the COVID-19 pan-
demic to negatively impact our results for 
the second quarter,” Craft said. “For the 
first half of 2020, coal-fired generation in 
the eastern U.S. declined 33% compared 
to the same time period in 2019.” Alli-
ance’s coal production fell 56.9% to 4.3 
million tons for the second quarter.
  “While the pandemic continues to cre-
ate uncertainty in the global economy and 
suppress energy demand, our customers 
have indicated their intention to take all 
tons contracted for this year,” Craft said. 
Alliance is currently targeting coal sales 
of 27 million to 28 million tons for 2020 
and at the end of the second quarter it 
had sold 12.4 million tons.
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NEWS - CALENDAR OF EVENTS

OCTOBER 20-22, 2020: MiningWorld Russia, Crocus Exhibition Center, 
Moscow. Contact: Web: https://miningworld.ru/.

NOVEMBER 7-14, 2020: ALTA 2020 Conference, Online. Contact: Web: 
www.altamet.com.au/conferences/alta-2020/.

NOVEMBER 16-19, 2020: 2nd International Conference on High-Perfor-
mance Mining (Virtual). Contact: Web: www.high-performance-mining.com.

NOVEMBER 30-DECEMBER 4, 2020: The annual meeting of the American 
Exploration & Mining Association, Nugget Casino Resort, Sparks, Neva-
da, USA. Contact: Web: www.miningamerica.org.

FEBRUARY 1-4, 2021: Investing in African Mining Indaba, Cape Town, 
South Africa. Contact: Web: www.miningindaba.com.

MARCH 7-10, 2020: The annual meeting of the Prospectors & Developers 
Association of Canada, Toronto Convention Center, Toronto, Canada. 
Contact: Web: www.pdac.ca.

MARCH 14-17, 2021: Haulage & Loading 2021, Hilton El 
Conquistador Resort, Tucson, Arizona, USA. Contact: Web: 
www.haulageandloading.com.

APRIL 19-23, 2021: Expomin, Espacio Riesco, Santiago, Chile. Contact: 
Web: www.expomin.cl.

MAY 4-6, 2021: Canadian Institute for Mining (CIM), Montreal, Quebec, 
Canada. Contact: Web: convention.cim.org.

MAY 4-6, 2021: Longwall USA, Pittsburgh, Pennsylvania, USA. Contact: 
Web: www.longwallusa.com.

JUNE 1-3, 2021: Euro Mine Expo, Kraft Center, Skelleftea, Sweden. 
Contact: Web: www.eurominexpo.com.

SEPTEMBER 2021: MINExpo INTERNATIONAL, Las Vegas, Nevada, USA. 
Contact: Web: www.minexpo.com.

  The hydrogeologic model was devel-
oped based on data collected from an 
ISR field test completed in 2019. Based 
on positive results from the hydrogeologic 
model, Denison also announced details of 
its plans for the continuation of ISR field 
testing at Phoenix in 2020.
  Denison VP Operations David Bronk-
horst commented, “Petrotek applied a 
rigorous process of calibration to several 
numerical models developed based on 
hydrogeologic data collected from 19 test 
wells installed into the Phoenix deposit 
during the 2019 field test. Based on this 
site-specific data, the hydrogeologic mod-
el allowed for the simulation of an ISR 
wellfield, including a total of 18 extraction 
wells and 33 injection wells across Test 
Area 1 and Test Area 2 of Phoenix.
  “Based on these simulations, Petrotek 
concluded that the results demonstrat-
ed ‘proof of concept’ for the use of ISR 
mining at Phoenix. This result represents 
a significant milestone in the ongoing 
de-risking of the use of the ISR mining 
method at Phoenix.
  “Our plans for additional field testing 
in 2020 are expected to build on our suc-
cess from 2019, further confirm the hydro-
geological model completed by Petrotek, 
and prepare for field tests in future years, 
which are expected to support a feasibility 
study, including a potential in-ground lix-
iviant test or ISR demonstration.”
  Field testing in 2020 is designed to 
further evaluate and derisk the ISR mining 

conditions present at Phoenix by supple-
menting the extensive dataset acquired as 
part of the 2019 field test. Hydrogeological 
data collected as part of the 2020 field test 
are expected to build additional confidence 
in the company’s understanding of the fluid 
pathways within Test Area 1 and Test Area 
2, to further validate the hydrogeological 
model completed by Petrotek, and to pre-
pare for field tests in future years.
  Key elements of the 2020 field test 
include additional pump/injection tests 
within Test Area 1 and Test Area 2 of 
the Phoenix deposit, groundwater sam-
pling, permeameter analysis, and rock 
mechanics tests.
  Denison previously announced a de-
cision to temporarily suspend the envi-
ronmental assessment process for the 
Wheeler River project and other discre-
tionary activities due to the significant 
social and economic disruption that has 
emerged as a result of the COVID-19 pan-
demic. The work related to the 2020 field 
test is not part of the suspended activities 
and is included in the company’s evalua-
tion budget contained within the current 
outlook and operating plan for 2020.

Saskatchewan to Create 
Canada’s First REE 
Processing Facility 
The province of Saskatchewan announced 
$31 million in funding for a Rare Earth 
Element (REE) Processing Facility — 
delivering on a key element of its 2030 
Growth Plan. The facility will be owned 
and operated by the Saskatchewan Re-

search Council (SRC). It will be the first-
of-its-kind in Canada and will begin to 
establish an REE supply chain. 
  REE metals are naturally occurring 
minerals that are essential to the mod-
ern global economy and “Saskatchewan’s 
new REE Processing Facility will be a 
catalyst to stimulate the resource sector 
in Saskatchewan and across Canada, pro-
viding the early-stage supply chain need-
ed to generate cash-flow, investment and 
industrial growth of the sector,” Premier 
Scott Moe said. “It will also help ensure 
the competitiveness of Saskatchewan as 
we focus on our economic recovery and 
grow our province over the next decade.”
  “Saskatchewan has a globally rec-
ognized mining industry, workforce and 
culture with local companies already be-
ginning to explore REE deposits both in 
Saskatchewan, and in surrounding prov-
inces and territories,” Minister Responsible 
for SRC Jeremy Harrison said. “This facility 
will allow the REE industry to grow and cre-
ate both immediate and long-term jobs.”
  The conversion of REE ore to individu-
al REE products is done in two main stag-
es. The first is the concentration of ore to 
mixed REE Carbonate. The second is the 
more complex separation stage that con-
verts the mixed REE Carbonate to com-
mercial pure-grade REEs. The facility will 
address both stages of REE processing.
  The facility is expected to be fully op-
erational in late 2022 with construction 
beginning this fall.
  SRC is Canada’s second largest re-
search and technology organization.

(Regional News-U.S. & Canada - from p. 12)
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If current trends persist, future mines will 
be increasingly automated, mine sites less 
populated and operational control more 
centralized. Any of these outcomes will 
increase the industry’s requirements for 
improved monitoring of typical mining ac-
tivities such as worker tracking and safe-
ty, slope/shaft stability, or environmental 
compliance as well as emerging concerns 
like asset and energy management. 
  Technology is advancing at a rate that 
should help mines keep pace with their 
monitoring needs, but the industry’s em-
brace of digitalization, like most choices 
involving disruptive technology, comes 
with upsides and downsides. An obvious 
upside: Deployment of IIoT networks and 
devices, software platforms that accom-
modate edge computing, and improved 
data analysis capabilities will bolster pro-
ducers’ ability to get more value out of 
existing assets and available resources. 
  On the other hand, choosing the most 
appropriate technology for a given applica-
tion and finding ways to extract maximum 
benefit from that technology are not cheap, 
simple or guaranteed processes. And there’s 

always the human factor to consider: As the 
industry moves toward a goal of shifting its 
shrinking workforce from on-site presence 
to remotely located monitoring and control 
roles, how do companies avoid the risk of 
personal disengagement by workers who 
find themselves dealing with digital-trans-
formation issues instead of familiar physi-
cal on-the-job challenges, for example?
  Artificial Intelligence (AI) can help. 
As AI development progresses, increas-
ingly sophisticated deep neural networks 
will emerge. Software will become bet-
ter at digesting ever-growing volumes of 
data and making predictions based on 
perceived patterns. At some point in the 
future, the ability to reliably perceive and 
predict will allow AI platforms to be grant-
ed authority to control many more routine 
mine functions and activities — freeing 
mine staff to focus on other matters. 
  However, prediction is only part of the 
decision-making process. Judgement is 
the vital other ingredient, and it’s unlike-
ly the need for human input will ever be 
completely eliminated from that process. 
A computer program can calculate the 

hard-dollar cost of a substantial workforce 
layoff, for example, but will fail if asked 
to accurately ascertain the social and po-
litical costs accompanying the layoff. 
  Good judgement requires access to 
information, and when it comes to map-
ping out a route leading to more intelligent 
monitoring through digitalization, compa-
nies lacking extensive IT/OT expertise gen-
erally need technical guidance on evaluat-
ing, selecting, managing and acting on the 
capabilities of modern monitoring systems. 
The usual first step in this process is to 
determine what kind of monitoring is need-
ed. For example, does it involve a relatively 
narrow focus on a specific activity or pro-
cess such as driver alertness or ore track-
ing, or does it require broader awareness 
of diverse-but-related events and activities 
such as those associated with EHS admin-
istration? There are specialized tools avail-
able designed to monitor tightly defined 
processes and parameters, but there’s also 
a broad area of overlap in which data man-
agement and visualization features are as 
important to a product’s value as its ability 
to detect and report real-time events. 
  If a company’s staff can’t efficiently 
use a monitoring system, the value of that 
system will be diminished. Accordingly, 
one way to ensure effectiveness is to de-
ploy systems that don’t require specialized 
knowledge of programming, networking 
and data science by the personnel who 
will be using them. Another is to identify 
systems and platforms with a demonstrat-
ed ability to painlessly turn data someone 
has into information they didn’t have. And 
yet another is to understand how data 
from various software suites and platforms 
can be integrated to provide customized 
solutions that fit specific project, site or 
enterprise-wide needs. Suppliers also are 
expanding platform feature lists to accom-
modate special-case situations such as 
those associated with pandemic-related 
workforce and operational modifications. 

Smart Mining Needs High IQ 
Monitoring Systems
Sound operational decision-making requires good input, preferably real-time 
information in an easily understandable format
By Russell A. Carter, Contributing Editor

Caterpillar’s MineStar Edge is a new cloud-based, subscription-managed platform that makes use of AI to validate 
the accuracy of the information it provides to users for equipment tracking and production recording purposes. 
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  As an asset-intensive industry, min-
ing’s digital transformation has attracted 
attention from tech vendors both large and 
small. IBM, for example, has been active 
in developing various applications using its 
Watson AI platform for clients ranging from 
Goldcorp to ABB, SAP has marketed its 
Leonardo AI platform in a similar direction 
for several years, and startup AI specialist 
companies have introduced solutions that 
allow enterprises to benefit from digitali-
zation without need of extensive data-sci-
ence expertise. Here are few examples.
  SAP noted that Vale, a longtime cus-
tomer, was able to develop a completely 
new maintenance spare-parts ordering pro-
cess in just four weeks, using Leonardo. At 
the time, inventory represented about $1.6 
billion of Vale’s $11 billion annual spend, 
and the company decided to automate 
its purchasing processes to make them 
more efficient. Prior to this, maintenance 
workers had to ask an ERP user to create 
a purchase requisition before acquiring a 
new part for equipment repair. The com-
pletely manual process often overlooked 
parts already available, users frequently 
searched through multiple screens before 
finding the missing information, and the 
flawed process resulted in redundant effort 
and wasted time. In fact, 25% to 40% of 
purchase requisitions were ultimately can-
celed because a part turned out to be avail-
able on contract or in inventory. Vale put its 
procurement team through an SAP Design 
Thinking workshop to sort through the ma-
jor challenges. They had a draft prototype 
in week one; by the following week, they 
had feedback — and were making adjust-
ments, according to the company. 
  SensOre Ltd. and IBM announced a 
collaboration to bring AI to the full spec-
trum of mineral exploration activities. 
Richard Taylor, director at Melbourne, 
Australia-based SensOre, said a combi-
nation of IBM’s and SensOre’s platforms 
provides an interface that works for both 
resource and exploration geologists, mak-
ing use of data that in many cases is 
underutilized. The companies said they 
will combine the “Exploration with IBM 
Watson” platform and SensOre’s Data 
Cube and Discriminant Predictive Target-
ing (DPT) technology, while maintaining 
freedom of action for both parties to work 
with clients individually or join forces 
where it makes sense to do so.
  IBM said its Exploration with Watson 
platform ingests a multitude of geological 

and geophysical data in its native format, 
establishes spatial relationships between 
elements and creates a predictive mod-
eling framework for mineralization that 
is largely data driven. However, the tribal 
knowledge embedded in the data repre-
sentation allows for domain knowledge to 
be represented in the model construction. 
This, according to the company, enables 
the creation of powerful predictive models 
at high resolution for varying grades and 
search radii that are continually retrained 
with the latest data from the core shack. 
IBM said the platform has proven to be 33 
times faster than current methods in run-
ning complex geological queries, and has 
generated positive predictions, allowing ge-
ologists to get the answers they need faster.
  SensOre’s minerals targeting tech-
nology employs AI and machine learning 
technologies in its Discriminant Predic-
tive Targeting (DPT) workflow. SensOre 
collects all available geological informa-
tion in a terrane and places it in a mul-
tidimensional data array it calls a Data 
Cube. SensOre said its big data approach 
allows DPT predictive analytics to accu-
rately predict known endowment and gen-
erate targets for further discovery.
  Queensland, Australia-based MineWare 
introduced a pair of solutions to a match-
ing set of industry challenges: how to em-
ploy emerging technologies to automate 
drilling for optimum accuracy and consis-

tency and how to ensure blasted and bro-
ken material ends up in the right location.
  To solve the first problem, MineWare 
released Phoenix AI, which Product Man-
ager Curtis Stacy described as a platform 
employing AI to mitigate common drilling 
faults and improve performance. “Phoe-
nix AI is an independent system that al-
lows machine operators to automate their 
entire drill cycle at the push of a single 
button, without compromising the OEM 
control system,” he said.
  By giving operators the ability to hand 
more control to the machine, Curtis said 
drill and blast teams can eliminate oper-
ator variability, one of the major causes 
of poor hole quality and machine stress, 
reducing maintenance costs and extend-
ing the life of their drills. “In autonomous 
mode, Phoenix determines the design 
hole depth based on the engineered drill 
plan and uses AI algorithms to automat-
ically generate and adjust force on the 
drill bit and rotary RPM to match ground 
conditions. The AI-based decision engine 
continuously monitors and responds to 
geologic faults, taking action in a near-
ly predictive manner. Stacy said this en-
sures the highest quality blast hole.
  “The AI is capable of testing new drill-
ing parameters and determining positive 
or negative outcomes based upon that 
testing,” he said. “This results in the 
highest production possible, within ma-

SensOre’s Data Cube is a grid of 400 x 400-m samples with a multidimensional feature vector for each cell.
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chine design parameters, and supports 
long-term continuous improvement.”
  To help solve a common problem at 
the other end of the drill-and-blast cycle, 
MineWare now offers an advanced Ma-
terial Classification module for its Argus 
Shovel Monitor, intended to reduce occur-
rences of lost or contaminated ore. The 
module integrates precise material infor-
mation from each bucket — per the mine 
plan — with any fleet management sys-
tem to give machine operators, haul truck 
drivers and processing personnel more 
accurate knowledge and feedback on the 
type of material being loaded and hauled.
  MineWare Vice President of Strategy 
and Marketing Roy Pater said by knowing 
upfront what exactly is being loaded at the 
face, the module improves what material is 
being moved through the value chain from 
pit to plant. “Unlike traditional systems 
that just track material via machine posi-
tion, Argus precisely monitors each bucket 
fill and position, classifying the material in 
real-time via a block model overlay on the 
Argus screen. Operators know exactly what 
they’re digging, and where. Argus removes 
subjectivity when interpreting boundaries 
and reduces the risk of grade contamina-
tion at the dig face.”
  Information from the shovel is provid-
ed to the mine’s fleet management system 
in real time. “The driver then knows where 
to take the material based on its type and 
concentration — whether that’s a stockpile, 
waste point or straight to the crusher for 
processing,” Pater added. “Poor stockpile 
management, ore loss, dilution and grade 
contamination are common challenges for 
mining operations, costing millions of dol-
lars annually. Many of these downstream 
problems and efficiencies in mining are 
directly linked to upstream load and haul 
processes. The misallocation of even a sin-
gle bucket of high-grade ore can lead to sig-

nificant monetary losses for mines, either 
in the pit or in the processing plant.”
  Pater said the new technology meets 
the global mining industry’s need for in-
stant, on-demand access to information 
across a mine that can only be achieved 
by sharing data in real-time between the 
various mining systems. “By connecting 
more of the dots and closing the feedback 
loop between loading, hauling, dumping 
and crushing, Argus addresses these is-
sues head on,” he said.
  According to MineWare, detailed ma-
terial classification compliance reports 
also help geologists, surveyors and recon-
ciliation engineers meet reporting obliga-
tions, with easier access to more accurate 
data on what and how material has been 
distributed on-site.  
  Other recent product introductions, 
upgrades and enhancements that include 
improved monitoring capabilities include:
• Hexagon’s updated HxGN MineProtect  
 Operator Alertness System (OAS) — a  
 fatigue and distraction monitoring sys- 
 tem that now can accommodate drivers  
 wearing protective face masks. Hexa- 
 gon included the improvement in both  
 of the OAS versions it offers — one for  
 haul truck drivers and another for oper- 
 ators of pickup trucks, buses and other  
 non-off highway vehicles. 
  Josh Savit, OAS product manager,  
 said face tracker systems have typical- 
 ly relied on limited data points, requir- 
 ing the full face to be visible. The new  
 OAS algorithm utilizes dynamic track- 
 ing, constantly readjusting and mapping  
 the face with every movement, removing  
 the data point requirement. 
  “Removing the need for modeling  
 enhances an already proven algorithm,  
 making face-tracking more accurate  
 even with a mask on. Combined with  
 machine learning, this creates a faster,  

 more accurate ability to track and cap- 
 ture the face and small changes that oc- 
 cur. The transition isn’t noticeable to  
 the operator, other than a decrease in  
 false and non-events,” Savit explained.
• Caterpillar’s MineStar Edge, a cloud- 
 based, subscription-managed platform  
 that makes use of AI to validate the ac- 
 curacy of the information it provides us- 
 ers for equipment tracking and produc- 
 tion recording tasks. According to Cat,  
 through its equipment tracking fea- 
 tures, Edge can help operations improve  
 equipment availability, reliability and  
 production by measuring, managing  
 and ultimately reducing machine health  
 events and making data easily acces- 
 sible, as well as monitor equipment  
 operator performance, measure and  
 manage equipment downtime, and pro- 
 vide shift-playback capabilities for in 
 vestigative or procedural purposes. 
  Production recording capabilities in- 
 clude monitoring and providing accu- 
 rate data on load and dump counts, tons  
 moved and Bank Cost Per Meter/ Bank  
 Cost Per Yard; the  ability to track pro- 
 gress against plan in real time through- 
 out the shift; enabling users to drill  
 down to see the performance of enti- 
 ties such as individual machines, areas,  
 routes, materials and operators; calcu- 
 lating and visualizing the expected pro- 
 duction at the end of the shift for the  
 site and individual entities including  
 site, load and dump areas, routes, load- 
 ing tools and trucks, and material.
• System updates from simulator technol- 
 ogy specialist Immersive Technologies,  
 which said it has been actively support- 
 ing customers in formulating strategic  
 workforce plans to prepare for rap- 
 id skills development and rising need  
 for operator recertification. These plans  
 help miners think through steps to dig- 
 itize training and assessment methods  
 and reduce risk exposure associated  
 with close-contact training and in-cab  
 coaching. The company said this focus  
 reflects the relationship between oper- 
 ator skill and mining business continu- 
 ity, especially as mines plan for produc- 
 tion recovery and cost control, both of  
 which are impacted by operator behavior.
  To support physical distancing efforts  
 while maintaining a quality outcome,  
 Immersive launched Remote Trainer  
 Station (RTS), which combines remote  
 control and video conferencing func- 

Immersive Technologies now offers a Remote Trainer Station, which allows companies to maintain social-
distancing policies while conducting simulator-based training.
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 tionality between the simulator cabin  
 and a trainer desk located in a separate  
 space. In addition to live video and 
 audio, trainers are equipped with be- 
 havior monitoring visualizations and  
 simulator controls, which allows them  
 to continue coaching as if they were  
 next to the trainee.

Room for Growth
Quite possibly the most familiar and visible 
icon of modern mine monitoring is the con-
trol room. In keeping with the increasing 
level of mechanization and automation of 
mines, the importance of control rooms in 
providing situational awareness and as the 
hub of operations management has propor-
tionally increased. According to Tendayi V. 
Mwayi, Mobilaris MCE Sales and Business 
Development, Africa Epiroc Underground 
Rock Excavation, it’s reasonable to argue 
that “...without appropriately designed 
control rooms, safe high-speed mecha-
nized mining would neither be practical nor 
commercially viable.” In a recent article, 
he outlined how a major mineral produc-
er used Mobilaris’ monitoring solutions for 
incorporating best practice in control room 
construction, configuration and processes.
  In the West Rand gold district of South 
Africa’s Witwatersrand Basin, Gold Fields 
is putting the finishing touches on a con-
trol center at the company’s flagship South 
Deep mine. The company established the 
center to manage and monitor all opera-
tions at its Twin Shafts complex from a cen-
tral point, according to Johan Sliep, head 
of Technical and Production Intelligence 
Systems for Gold Fields Group Services. 
  After a year and a half of construction, 
the project is nearing completion. When 
finished, the control center will provide 
centralized visualization and control of all 
operations, including production, plant and 
logistics. Its scope of capabilities includes 
mine planning, production scheduling, fixed 
plant management, safety management, 
production monitoring and control, back-
fill management, breakdown and planned 
maintenance management, processing and 
remote operations and analytics. 
  These systems rely on optic fiber back-
bone down the shaft and a blend of stan-
dard Wi-Fi and proprietary wireless mesh 
for communication of operational data 
from various sources. Additionally, an ex-
pansive network of leaky feeder supports 
voice communication over two-way radio 
in all areas of the vast underground mine.

  Tagging and tracking systems enable 
effective safety management from a cen-
tral control room through real time loca-
tion tracking of personnel and equipment, 
which is often used to augment legacy 
clock-in, clock-out systems. Improved 
situational awareness from systems as 
Mobilaris Mining Intelligence can reduce 
operational delays during normal opera-
tions, allowing shafts to be cleared faster 
prior to blasting and speeding the execu-
tion of assistance efforts when accidents 
occur by providing vital decision support 
to control room operators.
  Proximity Detection Systems (PDS) 
and vehicle-mounted Collision Avoidance 
Systems (CAS) warn mine operators and 
pedestrians of potential person-to-vehicle 
or vehicle-to-vehicle interactions within 
a radius of up to 100 m. However, the 
situational awareness from Mobilaris 
Mining Intelligence extends the range 
of traffic awareness for control room 
operators, equipment operators and pe-
destrians alike, providing the identity, 
location and direction of travel of people 
and vehicles in the entire mine. This is 
achieved through the high-precision po-
sitioning and decision support capabili-
ties of Mobilaris Situational Awareness, 
which allows real-time location, tracking 
and monitoring of vehicles, personnel 
and equipment using a mixture of LTE, 
Wi-Fi, UWB, RFID and other proprietary 
technologies from various vendors, along 
with Mobilaris Onboard vehicle position-
ing and the Mobilaris Pocket Mine app.
  Asked about what his wish list would 
include for the South Deep control cen-

ter, Johan Sliep mentioned that full oper-
ational control and management of opera-
tions would be the ideal end-state for the 
mine. Mobilaris now can offer a glimpse 
of what that would look like and how it 
could be achieved.
  “Mobilaris Mining Intelligence is on 
the verge of launching a solution that 
would unlock the next level of control 
room capabilities in its innovative Mobi-
laris Event Automation platform, which 
gives additional functionality to its Mobi-
laris Mining Intelligence product family,” 
said Hans Wahlquist, vice president of 
business development and strategic prod-
uct management for Mobilaris MCE. 
  Wahlquist said Mobilaris Event Auto-
mation is a tool to enable mine engineers 
to make full use of information coming 
from location data of machines, equip-
ment, materials and personnel; the sta-
tus of work tasks in the shift plan; sensor 
data from various monitoring systems; 
machine data from a mixed fleet and 
much more, by enabling them to create 
tailored automated actions themselves. 
  Event Automation, which has already 
deployed to some Mobilaris customers, 
would allow automated actions to be trig-
gered when a defined set of causal events 
occur. For example, the activation of a 
ventilation fan when threshold limits of 
CO

2 are detected, or dispatch of a work 
order to a loader operator when a bolting 
assignment is reported as completed. The 
platform, according to the company, pro-
vides mining personnel with the ability to 
create the commands defining the cause 
and effect actions themselves. 

A new control center for Gold Fields’ South Deep mine includes teleremote operator stations for rockbreakers (shown 
here), loaders and hoist control as well as maintenance and production scheduling and reporting systems.
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Tailings: The Need to 
Know More
Renewed global concern about the risks 
of tailings dam failure is accelerating a 
revolution in the use of automated sen-
sors to generate big, real-time data to bet-
ter monitor and manage these facilities, 
according to SRK Consulting.
  “The need for knowing more about tail-
ings dam conditions — and in real time —
has become a major focus within the min-
ing sector, demanding a step change in the 
way we collect, process and interpret data,” 
said Lyzandra Boshoff, principal engineer-
ing geologist at SRK Consulting. “As part 
of these efforts, SRK has been rolling out 
initiatives using automated vibrating wire 
piezometers (VWPs) on tailings facilities.”
   Boshoff highlighted the particular sig-
nificance of seepage and the associated 
pore pressure regime within a tailings fa-
cility as a vital aspect of the integrity and 
stability of the structure. This has conven-
tionally been tracked by manual standpipe 
piezometers whose performance, while 
accurate, depends on the quality of instal-
lation and aftercare — and manual data 
collection is subject to human error.
  “This means expending considerable 
effort for relatively little data, which may 
often not exactly reflect the current situ-
ation by the time the information reach-
es the engineer for analysis,” she said. 
“Even the automated sensors using vi-
brating wire technology tended to rely on 
manual data collection from the logging 
devices connected to the sensors.”
  This is now changing as many telem-
etry hardware developers have improved 
the wireless capability and cloud tech-
nology to upload and store data, allowing 
data to be immediately accessed by engi-
neers and management.
  “This has changed the landscape of 
data flow and interpretation, as well as 
the potential size of the datasets that can 
be generated,” she said. “SRK has been 
at the forefront of rolling out automated 
VWP networks, using logging systems that 
can send data wirelessly to cloud-based 
databases and then visualized and ana-
lyzed in real time.”
  Among the technological innovations 
the company is developing is a customized 
database and visualization platform spe-
cifically for VWP data. This includes built-
in, automated validation and interpretive 
tools to automate some of the routine en-
gineering interpretive work. It builds upon 

available software technologies to create 
a solution that is customized to the field 
of tailings dam management, while also 
presenting opportunities for applying the 
principles in a range of disciplines.
  The datasets generated by VWP net-
works can be significantly large, depending 
on the frequency at which data is collect-
ed. Conditions on site would determine the 
detail required for tracking where poten-
tially adverse circumstances may develop.
  “These VWP networks are also useful 
when needing to confirm whether the mit-
igation measures in place are having the 
desired effect,” Boshoff said. Applying 
these technologies, SRK has been able to 
review the impact of construction process 
and other site activities and incidents on 
pore pressure responses, and analyze the 
impact of depositional patterns on the 
seepage flow regime within a facility.
  “For the first time, we can see and cor-
relate in real time what we have always 
predicted using models and assumptions,” 
she said. “Harnessing the power of big 
data, we can now test our assumptions and 
substantially raise the confidence of our 
observations. With the exponential growth 
in the application of technology in this 
field, more data is being generated and is 
available to be harnessed and interpreted.”
  The sheer quantity of data generat-
ed means that engineers must innovate, 
finding new and more efficient ways to 
validate, evaluate and interpret the large 
incoming datasets. She noted, however, 
that harnessing the full power of big data-
sets demands the appropriate database 
structures and validation processes to be 
in place — which is where SRK is invest-
ing considerable effort.
  “To support this need, we have recent-
ly put in place a data services department 
at SRK, pulling together some of our 
brightest minds and data analysts,” she 
said. “This is helping champion our ini-
tiatives to harness these growing datasets 
into sound engineering information so 
they can contribute to making informed 
engineering decisions.”

Staying Online With 
Solar Power
Keeping track of remote equipment and 
sensor arrays located in harsh environ-
ments is an ongoing challenge for the 
industry. Iridium Communications an-
nounced in mid-August it had selected six 
beta partners to test its latest out-of-the-

box satellite IoT device, the Iridium Edge 
Solar, described as an intelligent, secure 
and maintenance-free solar-powered re-
mote asset-management device with over-
the-air configuration capabilities.
  Iridium said Edge Solar is undergoing 
a multi-continent deployment that will 
push the device’s limits for industrial 
applications including heavy equipment 
telematics data reporting. In addition, 
Bluetooth Low Energy (BLE)-enabled 
smart device applications are being test-
ed to allow users to maintain remote asset 
management and monitoring from their 
smartphone and/or tablet. Iridium noted 
that Edge Solar enables real-time, two-
way communication, over-the-air configu-
ration changes and local wireless capabil-
ities over BLE anywhere in the world.
  Iridium said solar-powered asset track-
ing devices traditionally have faced chal-
lenges that would limit field life and result 
in questionable reliability, but through 
complete encapsulation of vital electron-
ics, the Iridium Edge Solar overcomes 
problems such as water intrusion, limit-
ed operating temperature, long-term reli-
ability or degraded battery capacity over 
time.  Featuring military-grade ruggedized 
packaging and an innovative dual-power 
system, the Iridium Edge Solar combines 
solar rechargeable batteries with a sepa-
rate high-capacity battery ensuring data 
delivery even in low-light conditions. 
  The company claims that when com-
bined with Iridium’s global coverage and 
services like its CloudConnect, which 
simplifies integration with Amazon Web 
Services, any organization will be able 
to rapidly scale and deploy a reliable, 
solar-powered asset-tracking device any-
where on the planet for up to 10 years 
without maintenance.

Controlling the Cost of 
Digitalization
With just about every road sign pointing the 
industry toward data-driven mining strate-
gies, it’s likely smaller companies with lim-
ited internal data-science expertise might 
develop performance anxiety over the pros-
pect of falling behind in exploration, min-
ing, processing and back-office efficiency. 
However, the stress of not having the abili-
ty to effectively use data already in hand — 
or developing new data sources that allow 
a producer to better monitor its operations 
— might be overshadowed by the financial 
and operational risks of innovation. Sever-
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al startup tech companies have developed 
AI-based platforms that are designed to 
enable miners to take advantage of IIoT, 
edge computing and other data-science 
technologies to determine the actual value 
of data before investing in analytics and 
machine learning initiatives.
  One of these is FogHorn Systems, a Cal-
ifornia-based developer of edge computing 
software for commercial and IIoT solutions. 
In 2019, Foghorn announced an upgrade 
to its Lightning Edge AI platform with new 
features that offered drag-and-drop analyt-
ic programming capabilities and data visu-
alization dashboards designed to allow OT 
staff to derive insights more quickly from 
real-time data without the need for assis-
tance from data science teams.
  The company said its approach to AI 
utilization is enabled through built-in 
closed-loop edge-to-cloud machine learn-
ing, where FogHorn Lightning can detect 
drifts in model accuracies and automat-
ically trigger cloud-based retraining with 
Google Cloud Platform (GCP) and now, 
Microsoft Azure IoT, and republish new 
models to the edge in an iterative fashion 
until the expected accuracy is reached.
  According to Foghorn, its visual pro-
gramming tool, VEL Studio, creates simple 
to sophisticated analytic expressions that 
derive actionable insights from streaming 
control and sensor data. A newly intro-
duced drag-and-drop library of more than 
100 built-in code blocks lets OT profes-
sionals perform traditional data science 
tasks without the need for any program-
ming skills. This new functionality allows 
users to drag blocks to the workspace, fill 
in required parameters and connect the 
code blocks. These code blocks perform 
analytic functions, including data cleans-
ing and filtering, data collection and type 
conversion, event/pattern detection, signal 
processing and mathematical and statisti-
cal analysis. FogHorn now provides OT-cen-
tric blocks for specific use cases to make it 
even easier to create advanced analytics.
  Mineral producers concerned about 
the costs of physically upgrading their 
underground communications systems 
might benefit from Strata Worldwide’s Digi-
talBRIDGE Plus+ bidirectional VHF line am-
plifiers, which are claimed to allow mines 
to boost the performance of their current 
leaky-feeder system and gain higher-quali-
ty voice comms without changing anything 
else. DigitalBRIDGE was introduced in early 
2018 through a partnership with Sydney, 

Australia-based partner RFI Technology 
Solutions. The Power-over-Ethernet (PoE) 
network solution is a high-speed, open-stan-
dard data network that carries both power 
and data in a single coaxial cable.
  The company said DigitalBRIDGE 
Plus+ line amps are fully compatible with 
third-party amplifiers, and can be used in 
conjunction with them or in place of them. 
The amps feature Ethernet capability, in-
cluding two Power-over-Ethernet (PoE) 
ports for uplink to the fiber switch. All Dig-
italBRIDGE Plus+ line amps will pass Eth-
ernet signals; Ethernet-enabled line amps 
can be placed anywhere along leaky-feeder 
cabling to facilitate the direct connection of 
Ethernet-compatible equipment that has a 
local power source, such as pump and fan 
starter panels, environmental sensors, elec-
trical switchgear, gas monitors and more.
  Optionally, a DigitalBRIDGE QuadPort 
can be tapped into the leaky feeder and 
provide four PoE ports to connect and 
power the mine’s choice of end-point 
devices. For additional entryways and re-
mote or isolated areas, mines can branch 
off the main leaky feeder backbone and 
carry connectivity and power into these 
areas for remote access and control of 
various monitoring devices.

A Bigger Picture
Initiatives aimed at improving mine moni-
toring capabilities aren’t restricted to just 
the commercial sector; academic, con-
sulting and governmental organizations 
are actively forming coalitions focused 
on using a macro approach to widen the 
scope of monitoring capabilities. 
  For example, the European Commis-
sion in August awarded €8.4 million 
($9.9 million) to a three-year H2020 
project aimed at developing an artificial 
intelligence platform for the monitoring 
and analysis of mine sites across Europe. 
The project, called Goldeneye, is focused 
on developing solutions that improve safe-
ty, reduce environmental impact and sup-
port profitability of the European mining 
industry by creating a platform that com-
bines Earth observation technologies with 
on-site sensing. Goldeneye will integrate 
information from satellite-produced Earth 
Observation Data (EOD), drone overflight 
sensors and on-site recorded data. 
  As explained by VTT, the Goldeneye 
project will implement a unique combi-
nation of remote sensing and positioning 
technologies with data analytics and ma-

chine-learning algorithms. The platform 
will allow satellites, drones and in-situ 
sensors to collect high-resolution data 
of an entire mine, which can then be 
processed and converted into actionable 
intelligence that allows more efficient ex-
ploration, extraction and closure.
  “With Goldeneye, we are not solving 
just one problem,” VTT Project Coordina-
tor Marko Paavola said. “Our goal is to 
bring together different technologies in 
a platform that can offer innovative solu-
tions to both businesses and governments 
and have a positive effect on the mining 
industry as a whole.”  
  The project will also improve analysis of 
mine-site mineralogy using drone-integrat-
ed geophysical sensors as well as innovative 
proximity sensors including active hyper-
spectral sensing and time-resolved Raman 
spectroscopy. The platform integrates this 
information with satellite-sourced data.
  Use cases for the Goldeneye platform 
will address various phases of a mine’s 
life cycle from exploration to closure 
and post-closure. The platform will be 
pilot-tested at five mining sites across 
Europe. Two sites, Pyhäsalmi mine in 
Finland and the Trepča mines complex in 
Kosovo, will focus on the environmental 
impact and stability of the mines. The Py-
häsalmi mine will also be used as a test 
site for indoor GNSS location positioning 
and turn-by-turn navigation trials.
  Two other sites, the Erzberg district 
in Germany and Panagyurishte district 
in Bulgaria, will focus on mineralogical 
mapping. Geophysical and proximity sen-
sors will be used to calibrate satellite in-
formation and teach AI algorithms. The 
aim is to develop mineral exploration with 
higher resolution imaging and improved 
mapping of valuable mineral deposits. 
The fifth site, in the Roşia Poieni district 
in Romania, will be aimed at improving 
mineral predictions with combined satel-
lite imagery and drone-produced data. 
  The project also will develop a min-
eralogical sensor solution for ore drill-
ing, integrating Sandvik drill rigs with 
time-gated Raman sensors. 
  Project consortium partners include 
AKG sh.p.k, Beak Consultants, Cuprumin, 
Dares Technologies, Earth Observing Sys-
tem, Galileo Satellite Navigation, OPT/NET, 
Radai, Sandvik Mining and Construction, 
Sinergise, Sitemark, Technical Universi-
ty of Cluj Napoca, Timegate Instruments, 
University of Oulu and University of Sofia.
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Dust control never seems to get the at-
tention it deserves at mining operations. 
For open-pit mines, the dust cloud disap-
pears with the wind. In the underground 
environment, however, when equipment 
kicks up a dust cloud on the main intake, 
it travels throughout the mine and affects 
everyone. No one wants to work in dusty 
conditions; plus, it’s a health hazard.
  The underground environment is also 
unique. There is a constant wind and 
no chance of rain. There is also a good 
chance that air moving through the mine 
has relatively low humidity. So, using wa-
ter as a wetting agent does not work well, 
and water-soluble dust control products 

that have been designed for surface roads 
will not normally work as well either, as 
they are difficult to spread.
  The frequency of application can also 
impact an operation. If the product appli-
cation is too light, it will usually need to 
be reapplied. If it is too heavy, the con-
ditions could become greasy or slippery, 
which leads to another set of safety-re-
lated issues. If the product has a strong 
binder, it could create a crust on which 
more dust just accumulates.
  Recently, an underground metal min-
ing operation in the western U.S. was ex-
periencing dust issues related to the haul-
age level and its decline, which served as 

the main intake for ventilation. Once they 
decided to attack the problem by grading 
and applying product, the conditions de-
teriorated to the point where they found 
themselves rebuilding the main haulage 
roadway every three days. Frustrated, they 
reached out for help and engaged a chem-
ical manufacturer that not only designed 
a product for underground use, but also 
created a system to apply it, which solved 
several problems. The mine’s working 
conditions and productivity performance 
improved to the extent that several other 
underground mining operations are now 
using the system.

Dealing With Underground 
Dust 
The mine uses a caving method to pro-
duce ore. The caving action crushes the 
ore and loaders (LHDs) remove the ore 
from draw points and haul it to the ore 
passes where they dump the load. The 
ore passes feed haulage chutes, which 
are used to load 80-ton trucks. All this 
activity — cave generation and develop-
ment, mucking at draw points on the pro-
duction level, and opening the haulage 
chutes to load the trucks — creates dust.
  On top of that, the mine was moving 
more than 1.7 million cubic feet per min-
ute of air to ventilate the operation. The 
air moving through the mine had a rela-
tively high velocity and low humidity. Any 
dust created on the main intake traveled 
to the production level. The production 
level was generating considerable dust. 
All the dust generated would circulate 
throughout the mine.
  The low humidity inhibited the use of 
water alone as a wetting agent. The mine 
was using lignosulfonates to control the 
dust and conditions were not improving, 
said Colin Shaw, project manager and se-
nior mining engineer for Nordmin USA, 
who worked for the mine at the time and 
was directly involved with the dust control 

Suppressing Underground Dust 
and its Related Costs 
Purpose-built system applies a dust control formula specifically designed 
for underground mines
By Steve Fiscor, Editor-in-Chief

A miner uses a specially design system to apply a dust control product to the road, rib walls and the back.
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program. Lignosulfonates are basically 
glue created from tree sap, a byproduct 
of the paper manufacturing business.
  The mine’s dust control program 
consisted of multiple water trucks with 
dedicated operators. One was assigned 
to the development crew and it focused 
on the access ramps and new areas. 
Another was assigned to the production 
level and a third unit operated with the 
haulage team at the bottom level with 
the crusher. Not knowing the mine well, 
the junior miners operating the water 
trucks were often unsure where they 
were needed most.
  “Lignosulfonate was also a problem,” 
Shaw said. “When it worked, it suppressed 
the dust and created a hard surface like 
asphalt, which works great until more dust 
accumulates. We were using so much lig-
nosulfonate that the road had solid ruts 
and the lignosulfonate was running off in 
the ditches. The mine equipment also ac-
cumulates dust and carries it with it every-
where it goes. They were only spraying the 
road, not the rib walls or the back.”
  The roadways had solidified to the 
point where the miners were unable to 
maintain the ditches. The decision was 
made to improve the program, first by 
grading the roads and then by using a 
better dust control agent. Grading the 
road, however, turned out to be difficult 
as the lignosulfonate had created a hard 
crust that could only be removed using a 
diamond-tipped blade on the grader.
  “Controlling the dust on the main 
access roads was easy enough if the 
road was reasonably well-graded and 
the product was not running off,” Shaw 
said. “The haulage road was a different 
story. You could grade the road all you 
wanted, and they did every three days, 
but those 80-ton trucks would just beat 
that road up. Every three days, the mine 
would shut down the haulage road, re-
grade, reconstruct and rebuild it, and 
that process kicked up more dust. Wa-
ter was worse and it would just turn the 
road into mud.
  “We needed a product that would help 
build the road in a way that would last 
longer than three days,” Shaw said. “A 
product that would lock down the dust 
and, if possible, absorb more dust as it 
accumulated.” He reached out to Mid-
west Industrial Supply.
  Like many underground mines, they 
were using run-of-mine fines and muck 

from old draw points as road base. “We 
needed a product that would bind, but not 
over-bind, like the lignosulfonate, and re-
main moist enough to absorb more dust,” 
Shaw said. “It had to be strong enough 
to support the 80-ton, fully-loaded trucks 
yet wet enough to absorb any dust coming 
off the trucks. If it stayed moist enough, 
then any ambient dust from the trucks 
would stick.”
  The object was to reduce watering 
times and extend the number of days 
until the next road rebuild. “Productivity 
would improve because the entire crew 
was performing road reconstruction work 
every three days and those hours add 
up,” Shaw said.
  After implementing Midwest Indus-
trial Supply’s proprietary MineKleen 
Underground Mine Dust Control Sys-
tem, the goal was to push the time be-
tween road rebuilds from three days to 
11 days. The primary crusher had pre-
ventive maintenance (PM) scheduled 
every two weeks. Production would run 

for 11 days and they would use the re-
maining three days for crusher PM on a 
two-week schedule.
  “We needed that road to last 11 days,” 
Shaw said.
  They implemented a new dust con-
trol strategy and started using the 
MineKleen Plus formulation, which did 
not lock everything up and remained 
moist. They replaced the junior miners 
operating the water trucks with a se-
nior miner that knew the mine and had 
the construction skills. “When an area 
had dust problems, he was there with-
in 30 minutes, putting product down,” 
Shaw said. “He basically built a rou-
tine around the mining activities taking 
place. Every two weeks, he was able to 
cover the entire mine and eventually 
took over the responsibilities from the 
other water truck drivers.”
  At first, they pushed the road rebuild 
from three to five days, moving cautiously, 
then seven days. They did not really be-
lieve they could get to 11 days, but they 

The applicator was designed for use underground and mounted on a forked skid.
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did after about 2.5 months, Shaw ex-
plained. “We probably could have ramped 
up more quickly, but miners are conserva-
tive in nature and they wanted to do it in 
smaller increments,” Shaw said.
  The company understood that the 
more the trucks ran, it would be easier 
to meet production bonuses. They even-
tually hit a couple of single-day records 
for ore trucked to the crusher. They didn’t 
have to rebuild the roads as frequently 
and the crush-convey team was setting 
daily production records. Ownership of 
the problem was a big deal and the entire 
team participated.
  At the peak of the three-day road 
building program, Midwest estimat-
ed that the mine was spending about 
$642,000 per year on dust control, 
which included 487 man-hours rebuild-
ing the roads and operating the water 
trucks. When it proposed the MineKleen 
Plus formulation, Midwest Industrial 
Supply believed they could reduce those 
costs by more than 30%. If they could 
push the road rebuilds from three to 
seven days, man-hours alone would be 

The applicator consists of a small diesel engine, a gear box, a positive displacement pump, and a few solenoids 
and nozzles (sprays).
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reduced from 487 to 250, but they set a 
stretch goal of 11 days.
  The final results, however, were better 
than expected. Because they were able to 
extend the time between applications to 
14 days, the number of applications per 
year dropped from 122 to 28. Man-hours 
declined from 487 to 133 and the annual 
gallon usage of product was cut by 43%. 
Altogether, this led to a cost reduction 
of 35%, saving the mine approximately 
$224,700 per year.
  “The labor efficiencies of maintaining 
the road during the PM played a signif-
icant role in the cost reduction,” Shaw 
said. “More importantly, the crew of six 
to eight miners that would have been re-
building the road three times during that 
two-week span were now completing pro-
ductivity-related projects. We wasted a lot 
of hours constantly rebuilding the roads.
  “Midwest Industrial came to us with a 
solution rather than just simply trying to 
sell us product,” Shaw said. He estimat-
ed that, once they got the product and the 
application system on-site, the problem 
was solved in 2.5 months.

Understanding the Problem
Lynn Edwards, senior sales representa-
tive for Midwest Industrial Supply, made 
the initial assessment and oversaw the 
work of implementing the new system. 
“The real challenge here was the under-
ground aspect,” Edwards said. “I felt we 
could solve the problem. In addition to 
the dust, they had a stabilization prob-
lem. That lack of stability was creating a 
lot of extra work with the constant road-
way regrading efforts.”
  After three or four visits to the mine, 
Edwards proposed the MineKleen Plus 
formulation, which has a binder. “It’s im-
portant to see the situation firsthand and 
understand the problems and the chal-
lenges these miners were dealing with,” 
Edwards said. “Unlike lignosulfonate, 
MineKleen was not a water-soluble prod-
uct, so they would not need to spray nearly 
as much of it and nowhere near as often.”
  Many dust control programs rely on 
the frequency of application, not so much 
on sheer volume of application, Edwards 
explained. “In this case, we didn’t want 
to tie up traffic while we were applying 

the product,” Edwards said. “We needed 
the binder to do its thing quickly.”
  Rain or water is usually the enemy of 
most dust control programs, so he knew 
they had an advantage in this situation. 
The trucks, however, were relentless. “The 
path is the path underground, 24/7,” Ed-
wards said. “With open-pit applications, 
the trucks move around quite a bit. We 
were pleased to see how the product held 
up under load.”
  The MineKleen Sprayer was designed 
in a way that miners could shove it off the 
back of a truck and push it around with an 
LHD. “It’s a simple system that has been 
built for the mining environment,” Edwards 
said. “Unless they run over it, it should 
work well in any underground mine.” The 
applicator consists of a small diesel engine, 
a gear box, a positive displacement pump, 
a few solenoids and nozzles (sprays).
  When it came to training the miners 
on how to use the system, Edwards said 
the most difficult thing was getting them 
to look in the mirror. He would encourage 
them to remember what they were do-
ing. “How does it look as you’re applying 
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it?” Edwards asked. “It’s a fine line. Too 
much could make the surface slippery. 
Under-applying it means they have to 
make another pass. We had to train the 
operator’s eye. Once you over apply it, you 
cannot undo it.”
  The MineKleen formulations are 
non-toxic, non-corrosive and non-hazard-
ous. “It can sit for months at -10°F and 
still spray,” Edwards said. “Other prod-
ucts would become more viscous.”
  The beauty of the MineKleen formu-
lations is the shelf life. “Because it’s not 
a water-soluble product, it can be stored 
indefinitely,” Edwards said. “Tempera-
ture has no real effect on it. They spray 
with the machine. They park it and forget 
about it for two weeks. They do not have 
to worry about something hardening and 
plugging the system. It’s very user friend-
ly and requires very little maintenance.”

Developing a System 
Approach
With a win under their belt, Midwest In-
dustrial Supply began to re-evaluate the 
underground market. Dan Carpenter, se-
nior technical sales and application spe-
cialist for Midwest, took what they had 
learned from the first experience and de-
veloped the full system they now have in 
use at five underground mines in the U.S. 
and Canada.
  “It really was surprising how the 
underground environment differs from 

above ground,” Carpenter said. “The 
ventilation system creates this con- 
stant wind that carries dust through- 
out the mine.”
  Carpenter is credited with developing 
the MineKleen Underground Mine Dust 
Control System. “Midwest Industrial Sup-
ply is a chemical manufacturer,” Carpen-
ter said. “You can have the best chemical 
in the world, but if it’s not properly ap-
plied, it won’t work well.”
  Midwest has always designed appli-
cation systems. When they first started 
in the dust control business, most of the 
products were water-based products that 
would be mixed and applied with a water 
truck. “Back then, the biggest change 
was converting from a fan spray nozzle 
to a spray bar,” Carpenter said. “Then 
we moved into synthetic and organic 
mixtures, which are not water-based, 
and we developed the E-sprayer, the first 
version of the MineKleen Sprayer appli-
cation equipment.”
  Carpenter spent considerable time 
underground working with miners to 
develop the system from a prototype to 
today’s more sophisticated version. “We 
toughened it up to military-grade stan-
dards,” Carpenter said. “Once we under-
stood the problem, it was just a matter 
of modifying the sprayer for the under-
ground environment.”
  He designed it to spray the back and 
the rib walls. “These units move slower 

than units on the surface,” Carpenter 
said. “Underground you have more start-
ing and stopping, which requires more 
solenoid action.”
  The system can be mounted on a 
forked skid or a 1-ton flatbed truck. “We 
mount most units to a reinforced skid,” 
Carpenter said. “Miners can pick it up 
with the forks on an LHD. The LHD op-
erator uses a handheld controller, which 
opens the solenoids to spray and switches 
on the lights. The controller also has low 
product level warning lights.
  “It’s a one-man operation,” Carpen-
ter said. “Simple, easy-to-operate and 
effective.”
  When a mine purchases the 
MineKleen Underground Dust Control 
System, they get the MineKleen dust 
control formulation, the MineKleen 
Sprayer application equipment and 
training. A manual and DVD are shipped 
with the system. “The video covers ev-
erything from opening the crate to ap-
plying the product to maintaining the 
equipment,” Carpenter said.
  It’s difficult to get underground 
these days for the training and Mid-
west Industrial Supply has found a way 
around that logistically.
  The whole unit will fit into a cage. The 
product comes in bulk or in 275-gallon 
totes. “We built the sprayer as big as we 
could but kept it small enough to fit in-
side the cage,” Carpenter said.
  He credited the improvements to the 
voice of the customer. “It’s nice to have 
people who give feedback,” Carpenter said.
  Underground miners have tried dust 
control products that were designed for 
surface applications and a lot of them 
have just not worked well, Carpenter ex-
plained. “Some of these products will 
actually accelerate mold growth under-
ground,” he stated. “The mines that 
have mold are very sensitive to it. The 
MineKleen product has a mold inhib-
itor. We took samples of the mold un-
derground and analyzed it in our labs to 
determine what additive was needed to 
control it. We modified the formula and 
solved that problem, too.”
  “This system has been beneficial for 
everyone,” Carpenter said. “We have 
received a lot of positive feedback.” 
Midwest Industrial has implemented 
five MineKleen systems in underground 
mines during the first 12 months of the 
program.

One mining operation mounts the MineKleen Underground Dust Control System to a 1-ton pickup.
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This month, mining equipment and tech-
nology service (METS) providers planned 
to showcase their new products and tech-
nologies. Unfortunately, the COVID-19 
pandemic forced the National Mining As-
sociation to postpone MINExpo until next 
year, upsetting dozens of mining-related 
product launches.
  To find out what the industry may have 
seen at the event, E&MJ reached out to a 
large group of METS providers and asked 
them if they would be willing to discuss 
their original plans for MINExpo 2020. 
Some said they were postponing their 
announcements for another year. Several 
major mining original equipment manu-
facturers (OEMs) are moving forward and 
have organized virtual events, which will 
take place in the next few months. Others 
wanted to share what they had, which has 
been assembled as a digest, referred to as 
the E&MJ METS Showcase.

Vermeer’s New Hydrostatic 
Drive
Vermeer was planning to bring the T1255 
Terrain Leveler, a 120-ton surface min-
er, to MINExpo. The machine is capable 
of full-scale mining production work and 
it’s also used for maintaining haul roads 

and site prep. “This is an existing machine 
with a few modifications that have been 
added over the years with input from cus-
tomers,” said John Milligan, mining and 
specialty excavation commercial business 
manager for Vermeer. “We had planned to 
show a single-side, direct-drive machine.”
  The chain-driven drum on the Vermeer 
surface miners allowed them to cut a 90° 
highwall. The only issue from a main-
tenance perspective was all the moving 
parts. “While we were developing a larger 
machine, the T1655, we used a dual-side, 
direct drive for the drum, which eliminated 
all of the chain-drive components,” Milli-
gan said. “That configuration ended up 
with large hydrostatic drives on each of the 
drum, which prevented the ability to cut a 
90° highwall. We progressed to this sin-
gle-side machine, using the same motor 
we used on the T1655, which allowed an 
80° highwall, which is usually acceptable. 
If the mine needs a 90° highwall, they can 
still purchase a chain-drive machine.
  In addition to the drive system, Ver-
meer designed a new dust suppression 
system that contains the dust from the 
cutting action.
  “These machines are routinely log-
ging an average of 8,000 hours per year 

with 92% uptime,” Milligan said. “That’s 
based on the type of material and a good 
maintenance plan, and that doesn’t hap-
pen by mistake.”
  In addition to providing equipment, 
Vermeer also provides solutions. As an ex-
ample, the company’s Hutchin’s Rock Lab 
has been documenting the location of the 
machines and the associated geologic for-
mations with which they worked for more 
than 20 years now. “If a customer asks 
about expected productivity or expected 
costs, we can narrow down closely what 
their costs per ton or bank cubic meter 
based on a sample they submit,” Milligan 
said. “We run it through the rock lab, de-
termine the specific gravity, compressive 
strength and its energy index — an inter-
nal Vermeer term that correlates the hard-
ness of the rock with the machine’s ability 
to cut it. Some soft rock cuts like harder 
formations and vice versa.”
  They feed the data into a Solutions 
Calculator and it compares the proposed 
machines with an existing or former ma-
chine working in similar conditions. “We 
can generate a report that tells the cus-
tomer what to expect,” Milligan said. “It’s 
helpful for us, as far as placing the appro-
priate machine for an application, but it 
also helps the customer set expectations. 
It’s an important to make these decisions 
before mobilizing a machine to a job site.”
  The report also helps mines decide on 
mining methods, such as surface miners 
vs. drilling-and-blasting. “We can’t com-
pete with drilling and blasting as a pure 
production replacement,” Milligan said. 
“Drilling and blasting is typically more 
cost effective, but there are lots of sit-
uations where the surface miner can be 
complementary, such as urban encroach-
ment or areas where they can’t approach 
a structure either on the surface or below 
it. We can access that ore that would like-
ly have remain stranded.”
  In most cases, the Vermeer surface 
miners are equipped with GPS and an 
optional auto steer function. “The ma-

What You Might Have Seen at MINExpo
In addition to supplying equipment, METS providers develop solutions that improve 
safety and lower operating costs
By Steve Fiscor, Editor-in-Chief

Vermeer’s T1255 Terrain Leveler is now available with a single-side, direct drive.
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chine operates to plan on its own,” Mil-
ligan said. “It gives information to the 
operators as far as increasing the drum 
speed and tramming rates. It pushes the 
operator to run the machine at the fullest 
capacity for which it was designed.”

Redpath’s New Raisedrill
Redpath is a rather unique METS provider 
that not only designs and builds equip-
ment, but it also operates the machinery 
at the mines as a contractor. “We have 
been developing products quite rapidly 
during the last decade, continuously plac-
ing new products in the mining market,” 
said Johan Davel, general manager, Red-
path Raiseboring Ltd. “We launched a new 
machine last year, the Redbore 65, and 
we have another in the design stage now.”
  Had MINExpo taken place, attendees 
would have seen the latest addition to 
Redpath’s raiseboring fleet. The Redbore 
65 is a super compact, lightweight ma-
chine that was designed to be easily trans-
ported underground. “It has a low profile 
and that greatly reduces development 
costs for mine owners,” Davel said. “They 
no longer need to drill and blast massive 
chambers to accommodate the raiseboring 
machine, which saves time and money.”
  Redpath manufactured the first Red-
bore 65 prototype last year and subse-
quent field tests in South America have 
proven to be very successful. “We are 
extremely happy with the design,” Davel 
said. “We had to complete the prototype 
testing before moving into final design ac-
ceptance and production. This machine 
is designed more for the mines in South 
America and Africa, which typically have 
smaller, low-profile tunnels.”
  The objective was to make the ma-
chine as compact as possible. Redpath 
accomplished that with an improved 
hydraulic cylinder design and by using 
a different type of drive unit. “Normal-
ly there are teething issues with proto-
types that require design revisions, but 
we placed this unit in the field with zero 
comebacks,” Davel said. “From a design 
perspective, getting it into full production 
on the first run was a huge success.”
  Redpath closely monitored perfor-
mance while they ran the machine drill-
ing holes. The Redbore 65 is a very pow-
erful machine for its size and they needed 
to verify that it was structurally sound. 
Davel said the performance was good and 
it met Redpath’s expectations. “We were 

able to give it a good, hard trial run and 
get some honest feedback,” Davel said. 
“Being super compact and lightweight, 
it’s easy to transport underground and get 
it set up. It’s all about time. The bigger 
the machine, the longer it takes to move 
and set up, and time is money.”
  From a safety perspective, a lot of the 
larger, older raiseborers still require manual 
manipulation. The Redbore 65 is mechani-
cally and hydraulically manipulated, which 
removes the miners from a compromising 
position. “In addition to that, we have been 
very focused on autonomous operations,” 
Davel said. “We have come a long way. 
Many of our machines have been config-
ured to run during the downtime between 
shift changes to gain additional production 
meters with no driller in attendance.”
  Davel said they have more exciting 
new products on the drawing board and 
E&MJ readers should stay tuned.

Schurco Slurry’s New 
Mechanical Seal
One of the items Schurco Slurry intended to 
discuss at MINExpo was the new mechan-
ical seal technology it is integrating with 
its slurry pumps, which goes somewhat 
against the grain of conventional thinking. 
“Typically, mechanical seals have not been 
a popular choice with slurry pumping ap-
plications,” said Will Pierce, manager of 
engineering, Schurco Slurry. “They can be 
finicky, and they haven’t worked well in the 
past. What we found was that the tradition-
al maintenance practices were insufficient 
at the end-user level.”
  They decided to partner with a leading 
manufacturer to produce a Schurco Slur-
ry mechanical seal. “We now have 50 of 
them installed across a wide cross section 

of mining operations, including coal, gold 
and aggregate operations,” Pierce said. 
“We have experienced no premature fail-
ures to date [two years].”
  The Schurco Slurry mechanical seals 
are a single-faced grease-quenched de-
sign. “We are using a single silicon-car-
bide face, but we can provide different 
faces, such as tungsten carbide, if need-
ed,” Pierce said. “It has a containment lip 
seal outboard, which retains a special syn-
thetic grease lubricant with an inter-seal 
design. It could run dry for short periods 
of time, but we do not recommend it.”
  The seal manufacturer worked with 
Schurco Slurry to develop a cost-effec-
tive product. Because the shafts on slurry 
pumps are so large, the cost for mechanical 
seals are higher. By offering it as a Schurco 
brand, they were able to provide it at com-
petitive prices. “It’s still more expensive 
than a standard packed, stuffing-box seal 
or an expeller seal, but it offers the advan-
tage of zero external leakage,” Pierce said. 
“An expeller can be prone to leaking when 
a slurry pump is shut down. The packed 
seal leaks by design.”
  It also offers the advantage of steady 
day-in, day-out operations, Pierce ex-
plained, and this is something more 
mines are considering as a cost-effective, 
robust solution for a wide range of slurries 
from handing 50% solids to mine dewa-
tering applications.
  Packed seals, by design, allow water 
to re-enter the process, which is ineffi-
cient for dewatering applications. Most 
thickener and clarifier underflow pumps 
are packed, as the feed tanks are are too 
tall for expeller seals. A mechanical seal 
would require less maintenance interven-
tion than packed seals. “We would still 
propose expeller seals for most mining 

The Redbore 65 raisedrill can be transported easily 
underground.

Schurco Slurry has developed a mechanical seal with a 
single silicon carbide face.
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applications,” Pierce said. “When the 
costs are compared between packed and 
mechanical seals, we are starting to see 
serious cost-benefit advantages for the 
mechanical seals over the long term.
  In a mine dewatering application with 
10% solids or less, the new Schurco 
Slurry mechanical seal could operate for 
years. One in a thickener underflow appli-
cation at an aggregate operation has been 
operating problem and leak free for more 
than a year now.

Hilliard’s Braking Technology 
for Mills
Hilliard said it planned to show its updat-
ed M900 braking technology for semiau-
togenous grinding (SAG) mills and ball 
mills at MINExpo 2020. A mining indus-
try leader in braking technology, Hilliard 
provides fail-safe braking technology for 
high-torque applications, such as drag-
lines, overland conveyors and mine hoists. 
For mills, the company recommends its 
BrakeBoss 4 hydraulic power pack. “The 
brakes on a mill have a life just like the 
liners,” said Rick Kallenborn, regional 
sales manager for Hilliard’s Motion Control 
Division. “Many of them will need to be re-
placed soon.” In addition to stopping the 
mills, millworkers rely on the holding pow-
er of these brakes during maintenance.
  More mining companies are asking Hil-
liard to provide braking systems for their 
large conveyor systems. Kallenborn said the 
M500 paired with a BrakeBoss 2 or 3 is a 
popular choice for this application. “We use 
a bleeder valve for a slow brake release,” 
Kallenborn said. “If the mine needs 15 sec-
onds to reach full load from startup, we can 
do a slow dump on the hydraulic pressure.”
  With conveyors systems, fail-safe 
brakes, meaning spring applied and hy-
draulically released, are normally attached 
to the drive pulleys. “Brakes offer an advan-
tage over backstops,” Kallenborn said. “A 
backstop will not allow reverse rotation. If 
the backstop initiates on a feeder belt, the 
discharge end of the conveyor can be over-
hung with a heavy load, which could make 
maintenance tricky. Brakes allow the belt to 
be reversed to free the tension for repair.”
  Backstops can be placed in the system 
internally (inside the gearbox) and exter-
nally, while brakes are always externally 
applied systems. “The biggest advantage 
with our MTs or backstops is that we have 
a roller ramp design versus a spragged 
design,” Kallenborn said. “The cylindri-

cal rolls, which are turning all of the time, 
do not have a common wear point.”
  For years, draglines have relied on the 
A400 caliper SA (spring applied, air re-
leased thruster), Kallenborn explained. 
“We are now looking at rope shovel ap-
plications,” Kallenborn said. “The ar-
rangement will be similar to the dragline 
application, but with a smaller disc, and 
the brakes would be mounted in a little 
different orientation.”
  In addition to providing a reliable prod-
uct, Hilliard also has extensive field service 
capabilities to maintain existing applica-
tions and design new systems as needed.

Derrick’s Super Stack Sizer
Derrick Corp. said it was planning to 
showcase its Super Stack high-frequency 
vibratory screening machine at MINExpo 
2020. The machine was designed as a 
replacement for hydrocyclones in grinding 
circuits. The eight-deck Super Stack offers 
a significantly higher production capacity 
in a smaller footprint than conventional 
screening equipment. The decks on the 
Super Stack are about a foot wider than the 
decks on the company’s Stack Sizer. “The 
tensioning technology is quite a bit differ-
ent, too,” said David Perkins, commercial 
director for Derrick’s Mining and Industrial 
Division. “This model institutes a front-to-
back tensioning system, which uses a sin-
gle lever, instead of the traditional tension-
ing bolts on the side. Screen panels can be 
changed in minutes instead of hours.
  The Super Stack is close to having 
the same footprint as the Stack Sizer 
with nearly three times the capacity, Per-
kins explained. “We have increased the 
surface area and modified the crown,” 
Perkins said. “Instead of the side-to-side 
crown, it has a fed-to-discharge crown. 
Slurries stay on the same trajectory rather 
than migrating to the edges.”

  The first commercial Super Stack is 
being installed at Vale’s Carajás iron ore 
beneficiation plant in Brazil. The ma-
chines are being used to recover iron 
ore from tailings. By using Super Stack 
screens, Vale expects this new installa-
tion to add 10 million metric tons per 
year (mt/y) of high-grade pellet feed with 
a significant reduction in production 
costs. The startup is expected to be in 
the second half of 2021. Vale currently 
operates more than 170 Derrick Stack 
Sizer machines in six of their Brazilian 
iron ore concentration plants.
  Beyond the Super Stack, Derrick 
planned to discuss its new G-Vault prod-
uct line, which replaces stainless steel 
wedge-wire baskets with its non-blinding 
urethane products. The company is also 
currently developing a more rigid ure-
thane for high-G screening applications 
(greater than 1,800 rpm coupled at 
9G’s). Perkins said they need something 
that could not only withstand those forc-
es, but also present high open area.

Fletcher’s Underground 
Drilling Equipment
J.H. Fletcher was planning to bring sev-
eral pieces of underground drilling equip-
ment to MINExpo 2020, including the 
J352 Face Drill. The J352 is a dual-boom 
jumbo designed for large cavern-sized op-
erations such as those mining salt and 
limestone deposits. This machine has 
several new features, such as the GOAD-
AED system (AED stands for automated 
entry driver).
  GOAD is an operator-assist program 
that J.H. Fletcher has offered for many 
years. Using it, the operators can attack 
the right drilling angles, explained Ben 
Hardman, vice president of sales, J.H. 
Fletcher. “Fletcher added the MP [multi-
plane] designation to GOAD a few years 
later. GOAD originally operated on a hori-
zontal plane. The multiplane feature gave 
the operator two dimensions with a grid 
for a user interface. The operators would 
touch a hole on the grid on the screen and 
the rig would position the boom. Then the 
operator would take over drilling the hole. 
The new AED feature does everything.
  “This AED system really takes things 
to the next level,” Hardman said. “It 
has a collision avoidance system for the 
booms. The operator positions the rig in 
the heading, zeros it in, and it will drill 
the face automatically.” A Fletcher cus-

The Super Stack has almost the same footprint as the 
Stack Sizer with nearly three times the capacity.
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tomer recently told them they hired an 
Amazon warehouse worker as a miner 
and, after two weeks of training, he was 
drilling five faces per shift by himself.
  Fletcher was also planning to display 
the N3016-AB/E, a battery-tram electric 
roof bolter for narrow vein applications. 
“It’s a narrow vein bolter designed for 3- x 
3-m headings,” Hardman said. “The nar-
row vein capabilities of this unit will help 
reduce ore dilution by keeping the miner 
in the ore body. The battery technology, 
which has gained a lot of interest with 
underground metal/nonmetal operations 
recently will help with reducing diesel par-
ticulates in the air as well as heat reduction 
in the stope.  All of which will help reduce 
mine costs as ore bodies trend deeper and 
tougher to ventilate and mine.”
  They were also planning to show a 
narrow version of an articulated scaler, 
3216-AD for the potash mines in Canada.  
It will offer a unique blend of maneuver-
ability, durability and functionality that 
has yet to be offered to the mining indus-
try in a package this size. “We are confi-
dent this model will catch the attention of 
miners in all mineral deposits that require 
scaling in tight quarters,” Hardman said.

AMR Pemco Tackles 
Collision Avoidance
Traditionally known for its monitoring 
and control electronics and electrical 
gear, AMR Pemco recently branched out 
into machine guidance and warning sys-
tems with its new CAPS (Collision Avoid-
ance Protection System). “We developed 
it in conjunction with our miner tracking 
technology,” said Jay Johnson, vice pres-
ident of sales and marketing for AMR 
Pemco. “In 2012, AMR developed mul-
tidirectional, Ultra-Wide Band (UWB) 

tracking software for underground coal 
mining operations. Now we are looking 
to broaden our horizons and apply it to 
surface and underground metal/nonmet-
al (M/NM) mining.”
  AMR has been working on CAPS for 
two years now, and they have accrued 
some trouble-shooting maturity. “This 
product works vehicle-to-vehicle and ve-
hicle-to-personnel,” Johnson said. “It will 
work on something as small as a forklift 
or an UTV and as large as a 40-ton haul 
truck. It works well, and we are looking 
for an opportunity to demo the technology 
at an open-pit metal mining operation.” 
Currently, AMR is developing a customer 
interface that will allow mine managers to 
see everything from their laptops.
  AMR has also developed a wireless 
multi-gas monitor (up to four gases e.g., 
CO, CH4, O2 and H2S). “We have been 
heavily involved in the atmospheric mon-
itoring space for many years,” Johnson 
said. “We’ve developed a wired-to-wireless 
bridge for gas monitoring. It gives miners a 
greater level of flexibility so that they don’t 
have to run fiber, communication cable or 
power to the face to operate it. The multi-
gas monitor communicates wirelessly to a 
wired bridge device 1,500 ft to 2,000 ft 
away. “As they move from one active area 
to another, they do not have to deal with 
the infrastructure of traditional wired gas 
monitors,” Johnson said. “It’s an open 
platform, and it is MSHA-approved. 
  “We’re the first MSHA-approved 
wireless multi-gas monitor out there,” 
Johnson said. “We worked hard on this 
project with patient customers, and it’s 
currently being installed at underground 
coal mining operations.”
  Johnson said one of AMR’s compet-
itors, Atkinson, discontinued its line of 
high-voltage ground check monitors. “They 
had two-thirds market share and AMR had 
one-third market share,” Johnson said. 
“AMR offers the GM-300 high-voltage 
long-distance ground check monitor as a 
direct replacement (same form factor).
  “We are AMR Pemco after all, so we 
have power products as well, such as vac-
uum circuit breakers, like the CB-2000, 
an update of a prior product. It offers fast-
er communications, easier programming 
and a better user interface,” Johnson 
said. “Typically, these units are power-
ing the secondary side of an underground 
distribution unit in the 480- to 600-volt 
space. As the size and capacity of these 

mines continue to increase, we are seeing 
many of them going up to 995 volts on the 
secondary voltage. This is the best prod-
uct for the 995-volt application.”
  AMR Pemco also provides mobile pow-
er centers and substations used to move 
large equipment in open-pit mines. They 
are also looking at hybrid power systems 
that incorporate renewable technology, 
such as solar arrays and battery storage, 
and their portable power solution will tie 
into that. They are currently working with 
a western U.S. open-pit mine to develop 
a mobile, hybrid power source.

Custom-designed Equipment 
From PHIL Systems
Philippi Hagenbuch (or PHIL Systems) 
manufactures specialty equipment at its 
factory in Peoria, Illinois, USA. More re-
cently, the company signed a partnership 
agreement with a licensee in Timmins, 
Ontario, to serve eastern Canada. They 
have a similar partnership with anoth-
er manufacturer to make equipment for 
Brazilian mines. Both partners make rear-
eject bodies and water trucks as well as 
five-piece body kits. They perform final 
assembly at or near the mines. “Finding 
the right partner to work with is critical 
and we have found two new ones recent-
ly,” said Josh Swank, vice president of 
sales and marketing for PHIL Systems.
  PHIL Systems’ designs have evolved 
with customer needs. The company sup-
plies a lot of equipment to miners working 
in Minnesota’s iron range and Arizona’s 
copper country. “We continue to focus 
on Hardox truck bodies, water trucks and 
trailers,” Swank said. “We have started to 
experiment with some of the more exotic 
versions of Hardox, such as Hi Ace in wa-
ter tanks for highly acidic environments.”
  This Hardox material has been amaz-
ing in water tanks, Swank said. “It practi-
cally eliminates the corrosion and internal 
rust,” he said. “Not a single one of them 
has rusted through. After about five to 
10 years, most of the competitive tanks 
start to look like Swiss-cheese with all 
the patches. This is especially the case 
with the ones that use epoxy coatings. 
The epoxy cracks and breaks as it dries or 
sometimes water will get trapped behind 
it, exacerbating the problem.
  “We use a high-quality primer and it 
lasts,” Swank said. “Some mines these 
days are concerned with acidity. We think 
our standard tanks would work, but this 

The J352 dual-boom jumbo has several new features.
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new Hi Ace material is specifically de-
signed for highly acidic environments, 
which seems to be more prominent with 
the mines in Nevada.”
  Swank said they also have been work-
ing on an extreme cold-weather water 
tank, and the first truck is almost ready. 
“We have provided insulated tanks for 
years, but this one is truly a cold weath-
er tank,” he said. “It’s a highly insulated 
unit, but it’s much more than that. The 
rear compartment houses all the plumb-
ing and it has a diesel-powered heater 
built into it. It also has a lot of electron-
ic checks to make sure that everything 
works optimally at -40°F. This is without a 
doubt the most robustly engineered water 
tank that’s ever been built.
  “As an example, the customer want-
ed a bumper and we built one heck of 
a bumper,” Swank said. “It will protect 
the spray heads. It has a retractable hose 
reel. It also has big buttons and LEDs for 
miners that wear gloves and work long 
hours in darkness.”
  In Canada, insurers expect each mine 
to have an operational water truck fully 
loaded at all times for firefighting pur-

poses. “We maximized the amount of 
water they could haul, increasing it by 
20% over a comparable tank,” Swank 
said. “Proper weight distribution was 
key. It’s user friendly. In those condi-
tions, nothing goes well so we have done 
our best to make it as simple as possible 
for operators.”

Kal Tire Tests Technology
Kal Tire planned to demonstrate sever-
al of its recent initiatives, including its 
Mexican robot, the Maple program and 
the advancements it has made to its Tire 
Operations Management System (TOMS).
  The robot at the company’s Mexican 
tire facility will take the skiving work out 
of the tire repair technician’s hands. An 
injury to a large haul truck tire (57 or 
63 in.) would have to be skived prior to 
repair. This is a 4.5-hour process for an 
experienced technician. The robot can do 
it in about 10 minutes.
  “As a tire service provider working in 
the retreading space, it’s exciting for us 
to see that we can take advantage of au-
tomation and autonomous control,” said 
Dan Allan, senior vice president for Kal 

Tire’s Mining Tire Group. “The technology 
has reached a price point where a smaller 
organization like Kal Tire can see the eco-
nomic value in using it.”
  Obviously, there are safety and ergo-
nomic benefits, in addition to the number 
of tires that can be processed. The robot 
can also cut tread patterns and it works 
on its own with no supervision. This is a 
huge step forward for Kal Tire and Allan 
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sees this as the future of OTR retreading 
at most of its plants.
  “It’s a robotic arm equipped with a 
tool,” Allan said. “Its use merges the expe-
rience of a technician with the benefits of 
autonomy. The technicians will identify the 
injuries. A laser will scan the markings and 
the robot will skive the wound on its own.”
  Kal Tire’s Maple program documents 
recycling benefits of using retreaded 
tires. Specifically, it quantifies the re-
duction in CO2 emissions for the mines. 
“We discussed it with customers in Eu-
rope and then we approached copper 
miners in Chile,” Allan said. “The Chil-
ean miners thought it was an outstand-
ing program. Most mines are looking for 
a way to capture credits for emissions 
reduction programs. The Maple program 
translates the use of retreads into hard 
facts as far as CO2 savings. It adds posi-
tively to overall sustainability measures.” 
Kal Tire shows its customers the savings 
and presents them with certificates that 
authenticate those findings.
  Kal Tire has also made some advance-
ments with TOMS. “We have slowly been 
deploying new TOMS technology though 
all the Kal Tire regions,” Allan said. “We 
are using data analytics to compare infor-
mation from all of the sites worldwide and 
making generalized conclusions, such as 
how long does a tire wear in ambient tem-
peratures above 35°F or what is the aver-
age length of time from spotting a cut to 
it becoming a serious injury.”
  With 500,000 tire changes per year 
logged into TOMS, Kal Tire is experi-
menting with artificial intelligence and 
optical recognition to associate repeti-
tion in data with photography to identify 
trends. “We are moving more toward a 
planning orientation rather than a reac-
tive orientation,” Allan said. “Using this 
information, we can pose plans for tire 
change activities for the week and ask 
the mine how that meshes with their 
plans. By getting that work planned 
properly, we can improve their uptime.”

Metso Outotec Merges 
Complementary Technologies
Had MINExpo taken place, attendees 
would have learned more about Metso 
Outotec, which was recently formed from 
the merger of two industry leaders. The 
breadth of the collective expertise spans 
the entire mineral recovery process from 
comminution to beneficiation and refin-

ing. The combined offering of equipment 
and after-market services is substantial. 
Two Metso Outotec executives, Giuseppe 
Campanelli, president, North and Central 
America, and Craig McKibbon, vice pres-
ident of sales and service, Canada, dis-
cussed plans for the future.
  “This was an amazingly comple-
mentary merger,” Campanelli said. “We 
are now able to leverage each other’s 

strengths to provide broad, end-to-end 
technology solutions that cover more of 
the flowsheet throughout a plant’s life-
cycle. This will allow the customer to 
move more of the risk on to our shoul-
ders. With a larger scope, we understand 
what is being fed into the equipment and 
what its expected from downstream pro-
cesses. We can provide the service and 
ensure availability and throughput.”

www.giwminerals.com
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  From the services offering, the breadth and expertise now 
gives us a full toolbox of solutions, McKibbon explained. “Both 
organizations strived to have a modular approach and we can 
now combine those service offerings into a true tailored solu-
tion,” McKibbon said.
  One of ways mining companies will see service improvement 
is through more digitalization with products such as Foresight 
crushing systems and Pretium Water Advisor along with support 
from a global network of performance centers. The performance 
centers offer production improvements and predictive mainte-
nance services through continuous automated monitoring of pro-
cessing equipment, components and processes.
  Using Metso Outotec’s proven smart controls and equip-
ment, Foresight enables a fully connected plant to continu-
ously monitor conditions. The smart controls include analytical 
dashboards and preventative maintenance, VisioRock cameras 
installed on crushers and screens, level sensors mounted on 
bins and crushers, and variable frequency drives (VFD) for dy-
namic crusher control.
  “Foresight will hit a few important targets for mining com-
panies,” Campanelli said. “We will be able to see how the 
equipment performs and operates in real time. We will be able 
to provide support remotely. Should anyone identify troubling 
trends, we can quickly react to prevent unplanned downtime. 
In addition to availability, digitalization will also allow process 
optimization through machine-to-machine interactions.”
  The Pretium Water Advisor enables real-time monitoring of 
the water balance across the entire mine site, allowing operators 
to create short-term forecasts for water volume and quality. The 
key benefits include improved operations management with dy-
namic predictions of water balance and quality, and accurate, 
real-time water-data processing based on operating system and 
measurement-point data.
  Pretium collects real-time data from remote water sensors, 
measuring conductivity, temperature, particle size distribution, 
etc., McKibbon explained. “It provides data on water quality and 
quantity to predict problems and protect mining operations,” he 
said. “Knowing the water quality, we can model the circuit and 
understand the impact of any issues and mitigate them. This 
is available as a modular system with remote monitoring by a 
performance center.”
  Just before the merger was completed, both companies were 
in the process of rolling out a number of grinding equipment 
solutions, including the Open-Ended Discharge Mill (OED Mill), 
the Megaliner for discharge systems, and a next generation HRC 
high-pressure grinding roll (HPGR) as well as a retrofit kit.
  “Previously, turbo and spiral pulp lifters would have been used 
to decrease pooling inside the mill and increase grinding efficien-
cy, but they could also impact capacity,” McKibbon said. “The 
OED Mill eliminates that potential bottleneck. In addition to reduc-
ing capital and operating expenses, it is also more maintenance 
friendly. Mill performance can be optimized by quickly changing 
the grating and apertures and this would be helpful during mill 
startup and with changing ore grade and characteristics.”
  Metso Outotec can now offer Megaliner for all sections of 
horizontal mills: the head, the shell and the discharge system. 
It is suitable for large autogenous grinding (AG), semiautoge-
nous grinding (SAG) and ball mills where modern liner handlers 
are available.
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  Mill liners need to do three things, Campanelli explained, 
they need to offer good grinding efficiency, they need to fit, and 
they need to be easily replaceable to minimize mill downtime 
and improve safety. The Megaliner covers all three of those areas 
and it also significantly improves the safety of the reline process 
as the bolts are attached from outside the mill.
  The company claimed the new Megaliner for discharge sys-
tems can simplify and speed up grinding mill relines by up to 
50%. It integrates dischargers, grates, lifter bars and filling seg-
ments in one unit, reducing the number of components used by 
as much as up to 70%.
  When the HRC launched, Metso Outotec said it challenged 
the industry standard by providing maximum throughput and 
energy efficiency for an HPGR. Metso Outotec will soon be 
introducing the next generation of HRC HPGR technology as 
well as a retrofit kit. This retrofit kit applies HRC technology to 
competitive HPGRs.
  McKibbon noted more interest in retrofits across the board 
for dewatering, flotation and comminution. “Outotec invested 
a lot of time in froth optimization and transport and that can 
be carried across to competitive equipment,” McKibbon said. 
“Similarly, Metso’s comminution heritage can be applied to Ou-
totec’s base as well as competitors. We have more boots on the 
ground, more opportunities and more tools to use.”

US Tsubaki Offers Lifecycle Support
The chains and sprockets that are used extensively in the min-
ing business are expected to wear, but not fail unexpectedly. 
Had MINExpo taken place, Mike Darragh, senior product man-
ager, U.S. Tsubaki, said they would have been showcasing the 
Tsubaki ProService Chain and Sprocket Lifecycle Support pack-
age, which offers unique ways to extend chain and component 
life by leveraging strategic system optimizations and proactive 
maintenance. Installation support and on-site personnel training 
are also available with the ProService package. Using a team 
of field service engineers, U.S. Tsubaki collects key application 
data from thorough on-site inspections and uses this data to 
complete a detailed wear analysis at its manufacturing and en-
gineering facility in Ohio. 
  The ProService package also includes access to their propri-
etary Tsubaki Advantage system that allows miners to measure 
and dynamically track chain wear. “Using that data, we can mon-
itor the wear and track all of their assets,” Darragh said. “Look-
ing at the installation date, the application and wear levels, we 
can tell where a component lies on its predictable life timeline.”
  For some time now, U.S. Tsubaki has been moving away from 
being purely a product supplier and more toward a full lifecycle 
solutions provider, Darragh explained. “We are now providing 
product installation support and services,” he said. “In addition 
to reliable performance, we now provide customers with predict-
able performance in terms of component life, so they need not 
worry about unplanned downtime.”
  U.S. Tsubaki was also planning to showcase its new Titan 
XL coating, a proprietary pin/bush surface treatment that has 
been very successful in chain conveyors in feeder applications. 
“Titan XL provides a hard, smooth surface that minimizes fric-
tion between the bearing components of the chain and in turn 
offers extended wear performance, along with some enhanced 
corrosion protection,” Darragh said. 
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At the razor-sharp cutting edge of innova-
tion in the truck-shovel mining solutions 
space are a handful of players rolling out 
solutions that, some say, could change 
the industry.
  For example, Anglo American report-
ed a prototype H2-fueled haul truck will 
be assembled at a working mine before 
2021. If the prototype proves viable, it 
could be a game-changer and puts Anglo 
American in the catbird seat in the push 
to decarbonize the mining industry.
  When it comes to autonomous haulage, 
Volvo is bringing to market a cab-less, robot-
ic truck that can operate in a train or solo.
  When it comes to transporting shov-
els, Philippi-Hagenbuch announced a 
gargantuan lowboy trailer for toting the 
world’s biggest shovels. In size, it is a 
singularity, and the conceptual images 
almost fail to capture its enormity.
  For managing ore dilution reduction ef-
forts, increasingly proven and user-friend-
ly software solutions threaten to replace 
longtime manual systems of managing the 
grade of the ore going to the plant.

  On the subject of state-of-the-art com-
ponents, Horton introduced a low-main-
tenance variable-speed fan drive for truck 
engine cooling systems.
  In consideration of what they all offer 
in terms of production increases, cost 
savings and safety improvements, every 
one of these solutions could prove to be 
disruptive. And with sustainable mining 
a talking point among both industry crit-
ics and leaders, the timing of their re-
lease is near perfect.

H2-fueled Ultra-class Truck 
Nears Deployment
Anglo American reported a renewable H2- 
fueled, battery-powered, ultra-class haul 
truck prototype will be assembled before 
the end of the year at Mogalakwena plat-
inum group metals mine in South Africa.
  The testing and validation program 
will occur during the latter half of 2021, 
Julian Soles, head of technology develop-
ment, Anglo American, said.
  “After that, the trucks are expected to 
be deployed at other Anglo American oper-

ations, subject to rollout plans, which are 
currently being developed,” he said. “We 
have a fleet of approximately 400 trucks 
in our owned and joint venture mines that 
would benefit from the technology.”

On Schedule, Despite COVID
Everything going into those goals right 
now is reportedly on track. The major 
pieces of the project include a solar pow-
er plant, an H2 plant and fueling station, 
and the truck itself. The truck was origi-
nally a diesel unit, and over the course of 
the coming months, will be retrofitted to 
be powered by H2 fuel cells and batteries.
  “We are currently building a demon-
stration facility in South Africa, including 
a 3.5-MW electrolyzer to produce H2 on 
site, which will support the H2-electric ul-
tra-class haul truck,” Soles said.
  “We have partnered with global ener-
gy company ENGIE, who is providing the 
site-based H2 generation, storage and dis-
pensing solutions,” he said.
  Canada’s Ballard Power Systems will 
provide nine FCveloCity-HD 100-kW fuel 
cell modules.
  “The engineering and integration 
of the fuel cell and battery system is 
managed by Seattle’s First Mode. Anglo 
American administers the entire project,” 
Soles said. “Williams Advanced Engineer-
ing (WAE) will develop the high-voltage 
battery system.”
  ENGIE’s Hydrogen Business Unit is in 
charge of the H2 plant piece. Leadership at 
the company said construction efforts are 
now under way. “The earth works and civil 
works activity are performed by Anglo, and 
that has started,” said Luc Imschoot, the 
business unit’s vice president.
  “The design has been finalized, includ-
ing all safety studies, the procurements 
have advanced, and the first activity on site 
has already started at the mine, despite 
the difficult COVID situation,” he said. 
  The main equipment was delivered 
and construction will start by the end of 
the year. “Commissioning and first oper-

Futuristic Solutions Threaten Status Quo
Suppliers release crucial innovations as pressure mounts for sustainability and 
safety improvements
By Jesse Morton, Technical Writer

Engineering firms involved in creating an H2-fueled haul truck report that the project proves Anglo American is 
leading the charge in decarbonizing mining. Above, haul trucks queue at the South African mine where the 
prototype will be deployed. (Photo: Williams Advanced Engineering)
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ations could occur in the first half of next 
year,” he said.
  Ballard reported the company shipped 
the fuel cells to First Mode and was cur-
rently supporting their integration. The 
cells “have to work with the controls and 
the coolant system,” said Daljit Bawa, 
manager, business development, Ballard 
Power Systems. “We have supplied appli-
cation engineering for that.”
  WAE said the first two developed bat-
tery systems were being delivered to First 
Mode for integration into the power train 
followed by testing.
  “They can test all the communications 
on it and test the power before we ship the 
whole kit down to South Africa for integra-
tion into the haul truck,” WAE Business 
Development Manager James Hoxey said.
  WAE is manufacturing 10 150-kW 
subpacks in total. Nine will be built into 
the truck after the trials in Seattle. A ref-
erence subpack will stay with WAE for re-
mote troubleshooting.
  “We are building very rugged, automo-
tive-style batteries,” Hoxey said. “We’ve tak-
en a proven, automotive NMC chemistry.”
  “This particular technology in the 
passenger car sector has had zero fatal 
events,” he said. “It is a pouch cell and 
very robust.”
  WAE is also developing modular bat-
tery architecture. “Anglo American is 
looking at this technology for different 
vehicles,” Hoxey said.
  First Mode said it was on schedule at 
integrating the 2-MW hybrid power plant 
that will replace the diesel generator in 
the prototype truck. “Since the design 
was finalized in early 2020, First Mode 
has been busy integrating and testing 
the power module in Seattle, while si-
multaneously working to understand the 
existing truck to ensure a clean integra-
tion within existing systems,” First Mode 
President Chris Voorhees said.
  “We have created the vehicle design 
and configuration, working with outside 
vendors to supply the needed compo-
nents for the power plant,” he said. 
“We have also worked closely with Anglo 
American and ENGIE in the creation of 
safe and efficient on-site fueling infra-
structure and protocols.”

Preeminent Expertise
The engineering firms won the contracts 
with Anglo American due largely to their 
track records.

  Of the four, First Mode and WAE are 
new to the mining space.
  First Mode company literature boasts 
of successful projects in the space explo-
ration sector.
  “First Mode has worked on missions 
headed to almost every planet in the so-
lar system,” Voorhees said. “We are sup-
porting several NASA missions, including 
Mars 2020 and its Perseverance rover, as 
well as focusing our collective brainpower 
on significant problems here on Earth, in-
cluding the challenging issues of sustain-
ability for the natural resources sector.”
  As such, the company is “uniquely 
positioned to combine the best engineers 
and scientists from several industries, 
to help customers thinking about doing 
things differently,” he said. “Anglo Amer-
ican is the perfect partner for solving a 
big clean energy problem, encouraging 
changes to the status quo in renewable 
energy and natural resources.”
  WAE is also new to the mining space, 
and brings to the table deep experience in 
developing high-performing, rugged bat-
tery systems. Since 2012, WAE batteries 
have consistently won awards in Formula 
E racing. In 2018, the company won the 
Queen’s Award for Enterprise in Innova-
tion for transferring battery technology 
from the track to the road.
  “I would say we are world leaders in 
high-performance battery design and devel-
opment,” Hoxey said. “We effectively wrote 
the book for motorsport battery safety.”
  Ballard has extensive experience in 
application engineering, systems and 
components design, and product devel-
opment for H2 fuel cell systems for an ar-
ray of equipment types, to include buses, 
trains and trucks. “Our technology has 
powered buses and trucks for more than 

50 million kilometers of on-road experi-
ence to date,” Bawa said.
  Previously, the company developed 
60-kW H2 fuel cells for trucks for an un-
derground mine in South Africa, he said. 
“Thus far, those trucks have operated for 
about 1.5 years underground with abso-
lutely no problem.”
  ENGIE, which signed a joint devel-
opment agreement with Anglo American 
in July 2019, has been in the gas and 
energy industry for more than 150 years. 
In H1 2020 alone, it made headlines 
for developing a fueling solution for a 
H2-electric passenger train prototype in 
the Netherlands, and for its role in the 
launch of the Chambery H2 fueling station 
in France, the first of the 20 stations for 
the Zero Emissions Valley Project. In late 
July, it joined Mining3, a mining innova-
tion research organization.
  “We are bringing all that into a solu-
tion with our engineering and construc-
tion expertise,” Imschoot said.
  Providing electricity and services to 
mines around the world for two decades, 
ENGIE is not new to the mining space, 
and currently serves on a handful of in-
novation projects. Those include one that 
is developing a new powertrain for mining 
vehicles to run on renewable H2 instead of 
diesel, and one that is creating low-car-
bon feedstock for blasting products for 
mines in Chile. “H2 is a crucial product for 
them,” Imschoot said. “We are also devel-
oping a scaling-up strategy with them.”

Challenges and Solutions
While each engineering firm is uniquely 
qualified for the job, the project is not 
without its challenges.
  For WAE, one of the biggest challeng-
es has been scaling up.

According to engineers involved in the project, the race to decarbonize mining is at a turning point with the potential 
Q4 2020 deployment of a prototype battery-powered haul truck fueled by sustainably generated H2 at the above 
Anglo American mine in South Africa. (Photo: Williams Advanced Engineering)
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  “This is the first time we have had to 
consider the vibration profile, a 320-ton 
truck moving up and down on rugged ter-
rain,” Hoxey said. “It is a very different 
frequency, where the vibration is con-
cerned. Secondly, just the actual event of 
50- to 70-metric-ton (mt) loads of earth 
hitting [the truck’s tray] is quite unique.”
  To understand the implications of that, 
WAE engineers modeled the work routine 
of an ultra-class haul truck. “The team 
has been able to use some lateral thinking 
and put some logic into that model, which 
has proven to be accurate,” Hoxey said.
  “I think that accurately modeling what 
a lap of the mine looks like has been a 
real achievement,” he said. “Once we 
actually understood how a mining truck 
behaves on a given day, we were then able 
to take that information and go into quite 

a bit of detail of how not to have an over-
sized or undersized battery pack.”
  For Ballard, the primary hurdles have 
been synching eight fuel cell modules to 
run in parallel and then packaging the 
solution to fit the truck, Bawa said.
  “A lot of changes had to be done on 
the fly,” he said. “We’ve done a lot of 
tweaking, some changes to the fuel cell 
connectors so that everything would fit in 
well and then everything would work in 
parallel and safely, because electrical iso-
lation is a challenge.” Solutions included 
changing the materials used for the con-
nectors to improve isolation resistance.
  First Mode reported that the biggest 
challenge is successfully integrating sev-
eral new technologies into an existing 
mobile platform. That requires “a signifi-
cant effort in the best of times,” Voorhees 

said. “Our team and partners on this proj-
ect are global, so the current pandemic 
represents a unique challenge in how to 
successfully bring together and deploy a 
system like this for the first time.”
  With prior experience engineering, 
constructing and maintaining energy as-
sets, the project with Anglo American was 
not novel to ENGIE, but did pose some 
challenges, Imschoot said.
  “At the project level, certainly safety 
has been considered from the start of the 
project as a primary block of work,” he 
said. “Obviously that included some par-
ticularities of the site, which are related 
to dust and external high temperatures 
during the summer.”

Future Deliverables, Opportunities
For ENGIE, the project presents another 
opportunity to further expand its knowl-
edge of the mining ecosystem. That 
knowledge is indispensable as the com-
pany aspires to play a larger role in decar-
bonizing the industry.
  “The end game for us is really to go for 
the scale-up,” and develop solutions for 
“the entire value chain, from the suppli-
er up to the client,” Imschoot said. “Why 
not also go beyond the mines?”
  Examples include “H2 solutions for the 
industry, heavy-duty mobility and eventu-
ally energy supply,” he said. “We consider 
the total energy cost and the new ways 
we can reduce it with ENGIE’s hub strat-
egy,” which envisions mass production of 
renewable H2 for multiple usages central-
ized in one location.
  For WAE, the project presents the op-
portunity to advance its relationship with 
Anglo American, Hoxey said. The engineer-
ing firm hopes to play a key role in helping 
the miner become carbon neutral by 2030.
  “Anglo American has a fleet of 400 
haul trucks, and there are various other ve-
hicles that will have to be decarbonized,” 
Hoxey said. “We want to be with them on 
that journey, and, based on what we see in 
the industry, we think that the 2030 dead-
line is the most aggressive in the industry.”
  Voorhees said for First Mode integra-
tion and testing, including on site at Mo-
galakwena, will run into early 2021. The 
project presents an opportunity for the firm 
to gain further expertise in renewables. 
“We love the challenge of problems that 
haven’t been solved before,” he said.
  Ballard reported that, after supporting 
the commissioning of the truck, it hopes to 

Cab-less Electric Hauler
Prototypes of Volvo Construction Equip-
ment’s electric cab-less 15-ton auton-
omous hauler, the TA15, are currently 
being tested in a quarry in Gothenburg, 
Sweden, before near-future field trials of 
commercial units with partner customers 
elsewhere, the company reported.
  The battery-powered hauler, which 
is designed to operate in a train forma-
tion, recently won the prestigious Red 
Dot Product Design Award 2020 for high 
design quality. Leadership at the new-
ly created Volvo Autonomous Solutions 
(VAS) said the award proved the unit is a 
world-class design “at the cutting edge of 
autonomous vehicle technology.”
  Uwe Mueller, program manager, com-
mercial solutions, VAS, said the hauler 

is effectively peerless. “To our knowl-
edge, there is no comparable solution on 
the market today,” he said. “Our unique 
combination of electrification, machine 
downsizing and automation distinguishes 
us from the competition.”
  Company literature said the unit “is 
designed to disrupt today’s off-road haul-
ing.” It runs on a battery-electric drive-
train based on shared tech from Volvo 
Group. “The automation system uses 
GPS, Lidar, Radar and multiple sensors,” 
VAS reported.
  The design is based on the predeces-
sor HX02 cab-less hauler. The TA15 is 
part of VAS’s TARA autonomous transport 
solution that has operator-less machines 
following each other caravan-style. The 
hauler can also operate singly.
  VAS launched in January to develop, 
commercialize and sell equipment using 
TARA and other transport solutions.
  That VAS is now developing the TA15 
means it is nearing commercial release. 
“The target is to have the first commer-
cial solutions installed at our customers 
in near future,” Mueller said.
  Like the HX02, the primary benefits 
of the TA15 are reduced emissions and 
increased work site safety. “It’s about 
process efficiency for a defined-use case, 
reduction of emissions like CO2, particu-
lates and noise through electrification, as 
well as increased safety by taking people 
out of potentially hazardous work environ-
ments,” Mueller said.

With Volvo’s cab-less TA15 truck being trialed at multiple 
locations, the company is bringing to market its TARA 
advanced transport solutions. (Photo: Volvo Construction 
Equipment)

http://www.e-mj.com


TRUCK SHOVEL MINING

SEPTEMBER 2020 • E&MJ  63www.e-mj.com

expand its footprint in the mining equip-
ment space. “This is going to be a great 
market for us to expand into,” Bawa said.
  After the prototype truck proves via-
ble, other miners will look to adopt simi-
lar solutions, he said.
  “As Anglo has realized, using diesel is 
becoming more and more expensive,” he 
said. “They see that the production of hy-
drogen on site is the best way. They can 
control the supply chain and the pricing of 
the H2, and they will gain the efficiencies of 
operating on fuel cells instead of diesel.”
  Ultimately, the project is one piece of 
Anglo American’s sustainable mining ini-
tiative, FutureSmart Mining, Soles said.
  “This truck forms part of a project 
where we analyzed our mine site power 
requirements, applied a unique decision 
process on how we look at renewable 
energy systems and their benefits, and 
came up with a mix that allows us to be 
carbon neutral and have a very different 
footprint,” he said. “Our large trucks cur-
rently account for 70%-80% of diesel 
consumption on-site.”
  The project cannot help but “have 
a significant impact on the industry, at 
large,” Soles said.
  The truck is the sort of “step-change 
innovation that will transform the nature 
of mining,” he said. FutureSmart Mining 
innovations will positively affect “our physi-
cal and societal footprint” and help to ush-
er in “a world where mines are integrated, 
automated, carbon neutral and waterless.”

FrontRunner AHS Moves 
3 Billion Metric Tons
Komatsu reported that more than 3 bil-
lion mt of material have been moved by 
equipment using its FrontRunner Autono-
mous Haulage System (AHS).
  Komatsu said the incredible milestone 
shows the system is now mainstream 
technology, truly viable, and has the full 
confidence of customers for its predict-
ability and reliability.
  “FrontRunner is now in its third genera-
tion and features marked improvements in 
functionality, precision, fleet size, adapt-
ability to complex mine sites, average 
speed, and usability for equipment opera-
tors and system users,” said Martin Cavas-
sa, business development manager, AHS, 
Komatsu. “Because of these improve-
ments, the application and value case is 
more easily recognized in a much shorter 
time with a higher level of confidence.”

  Cost savings offered by the system 
have proven to be substantial, he said. 
“Customers are indicating up to a 15% 
increase in average major component life, 
and up to 40% increase in tire life.”
  In addition to attaining the new mile-
stone, the system has been successfully 
used in efforts to improve safety. “First 
and foremost, it is getting workers out of 
harm’s way and up-skilling those workers 
into technology supporting roles that add 
even greater value to the mine’s opera-
tions,” Cavassa said.
  “The highly granular data that the 
FrontRunner system generates is contin-
ually analyzed for events and trends that 
are influencing system enhancements 
to improve safety,” he said. “Intrinsic 
to the FrontRunner system are several 
layers of safety that drive a high level 
of compliance that translates to stricter 
adherence to processes and procedures 
defined by the system.”
  For example, this year, the system has 
proven to be “a valuable resource to help 
our customers mitigate risks associated 
with the global COVID-19 pandemic,” 
Toshio Kurokawa, general manager, mar-
keting, mining, Komatsu, said.
  Currently, the system is on 11 sites on 
three continents. Those sites include cop-
per, iron ore, oil sands and coal mines.
  By fiscal year 2020 Q2, it was installed 
in 251 trucks, Komatsu reported. An ad-
ditional 100 were set to be upgraded with 
AHS retrofit kits before the end of the year.

Lowboy Trailer for World’s 
Biggest Shovels
Philippi-Hagenbuch (PHIL) announced 
the PHIL Ultra-Class Lowboy Trailer, gar-

gantuan trailers designed to haul some of 
the biggest machines on the planet.
  PHIL leadership described the unit, 
which can be designed to move a shovel 
weighing up to 2,000 tons, as a bridge on 
wheels. “The capacity will be decided by 
the client’s hauling needs,” Josh Swank, 
vice president of sales and marketing, 
PHIL, said. “PHIL engineers will then 
create a trailer with the support neces-
sary to transport the weight of the largest 
piece of equipment being hauled.”
  The trailer was conceptualized as a 
niche solution. “There are a number of low-
boy trailer manufacturers around the world 
that have done a great job building trailers, 
up to 400 tons in capacity,” Swank said.
  “However, an ultra-class solution was 
needed to transport larger shovels,” he 
said. “Radically different thinking was re-
quired to accommodate such a haul and we 
were the ones that focused on that need.”
  And the need was apparent. For ex-
ample, a gigantic trailer could be used 
to move the shovel to a centralized lo-
cation to speed up repair work. “Shovels 
can now be transported closer to mainte-
nance facilities for optimal maintenance 
efficiency,” Swank said.
  “When shovels go down in the field, 
it can take crews significant amounts of 
time to travel back and forth between the 
shop and the shovel in order to diagnose 
the problem and get the proper tools and 
replacement parts,” he said. “Along with 
this time-consuming process, workers 
that are out of sight are often out of mind, 
which can result in inefficiencies and un-
necessary downtime.”
  An ultra-class trailer could also be 
used to regularly move a shovel from pit 

An artist’s rendering of Philippi-Hagenbuch’s lowboy that has been designed to allow a miner to cart a shovel from 
one operating area to another with limited disruption and minimal wear on the shovel. (Photo: PHIL)
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to pit without creating wear and tear on 
the shovel itself.
  “When mines have multiple pits and 
fewer shovels than pits, moving the shov-
els from one location to another causes 
degradation to their running gear, result-
ing in replacement costs of up to $1.5 
million per shovel,” Swank said.
  Tramming a shovel can contribute to 
the need to replace the undercarriage 
every two to three years, he said. Using 
an ultra-class trailer could double the 

undercarriage life and result in savings 
across a fleet.
  For several reasons, the PHIL Ul-
tra-Class Lowboy Trailer started out as a 
blank-sheet design. “Because our solu-
tion is focused on sizes that range from 
hauling 400 to 2,000 tons of equipment, 
we did not start with a preconceived idea 
of what has been done previously to haul 
100 tons of equipment,” Swank said. 
“That simply won’t work.”
  Innovative, unique thinking was re-
quired, he said. For starters, the stresses 
are completely different.
  “How you attach the trailer to the 
chassis and how you load the trailer is 
different,” Swank said.
  The resulting design provides “an in-
credibly stable and tight integration of 
the trailer with the chassis,” he said.
  During loading and unloading, the 
trailer is not disconnected from the 
chassis. “With our rear-loading solu-
tion, the truck and trailer simply pull 
up next to the piece of equipment to be 
transported, which then drives up onto 
the trailer deck from the rear,” he said. 
“Hydraulic ramps raise, the axles swing 

back into place, the trailer deck rises 
and then the truck is able to drive off to 
its destination.”
  The axles use running gear made by 
Caterpillar and use Cat’s long-proven oil-
cooled braking system.

FMS Reduces Dilution, 
Improves Outcomes
Modular Mining Systems released a case 
study from an open-pit nickel mine in 
Brazil that showed limited implementa-
tion of DISPATCH Fleet Management Sys-
tem (FMS) and ProVision High-precision 
Machine Guidance resulted in a 2.2% 
reduction in ore dilution.
  On several machines, the systems re-
placed existing solutions and helped the 
miner optimize material blending practic-
es and improve operator accuracy.
  Leadership at Modular Mining said, 
additionally, the FMS helped increase 
truck productivity by more than 2% and 
utilization by more than 5%.
  “Modular Mining’s personnel and 
technologies came together to provide the 
total solution to meet the mine’s needs,” 
the company reported.

Above, Modular Mining’s ProVision delineates grade 
as layers and helps an operator reduce under-digging 
and over-digging. The result is reduced dilution. 
(Image: Modular Mining)
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  The mine needed solutions to help 
reduce over- and under-digging due to 
operator errors in interpreting limits of 
dig zones. The challenges were more pro-
nounced at night and in bad weather.
  “The mine’s shovel operators were un-
knowingly digging outside their dig bound-
aries, which diluted the mine’s ore output 
by 15% on average and resulted in high ele-
ment variances,” Modular Mining reported.
  Previously, the mine manually man-
aged blending of multiple temporary 
stockpiles. Human error at that task was 
known to also ratchet up dilution.
  The miner and Modular Mining part-
nered to deploy DISPATCH and the 
Blending and Dynamic Material Inven-
tory Reporting Modules to a dozen haul 
trucks. With the blending module, the 
FMS “considers crusher blend constraints 
and automatically assigns trucks directly 
to a crusher or specific stockpile to meet 
those constraints,” Modular Mining re-
ported. The inventory module tracks ma-
terial at various locations, tracks grades, 
and reconciles estimates against actual 
material amounts in every load.
  Two backhoes were equipped with 
ProVision and the Bucket Positioning Sys-
tem (BPS). ProVision integrates with DIS-
PATCH and uses high-precision data from 
satellites (GNSS) to guide operators at po-
sitioning shovels, down to the centimeter. 
BPS offers data on boom, stick and bucket 
movements to help operators dig more pre-
cisely. “Together, the ProVision system and 
BPS help miners ensure correct material 
grades are dug and loaded more accurate-
ly, efficiently and safely than staking meth-
ods can,” Modular Mining reported.
  If, after the limited deployment, dilu-
tion was reduced by 1% or more, Modular 
Mining would be tapped to equip the rest 
of the fleet.
  From the outset, Modular Mining 
worked closely with the miner to gain sol-
id understanding of the operations and 
processes in place at the mine.
  A deployment team evaluated the site 
for network capability, GPS availability 
and other requirements. The mine was 
well-equipped to adopt the solutions, 
Giovanni Gambogi, sales manager, Brazil, 
Modular Mining, said. “The mine’s exist-
ing network facilitated a smooth deploy-
ment and transition from the incumbent 
FMS to the DISPATCH FMS,” he said.
  DISPATCH and ProVision were in-
stalled simultaneously. “Installation it-

self also requires system configuration 
to meet the mine’s specific needs, which 
the Modular Mining team conducted for 
both the DISPATCH and ProVision appli-
cations,” Gambogi said.
  A mobile computer, the PTX-C, was 
installed in the cab of each piece of 
equipment.
  “The PTX-C is Modular Mining’s lat-
est mobile computing platform and fea-
tures a full-color touch screen running 

an intuitive mobile UI,” Gambogi said. 
“Operators use the PTX-C to conduct 
several activities, including logging in, 
receiving tasks, changing equipment 
status, receiving alarms, completing 
prestart checklists, monitoring load and 
dump counts, selecting digging materi-
al, and sending and receiving messages 
from the dispatcher.”
  Hardware also includes GPS antennas 
and receivers.
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  Software includes the DISPATCH core 
and optional modules, and, for the trucks, 
the Blending and the Inventory Manage-
ment modules.
  The back office gets software for dis-
patcher and other capabilities, such as 
reporting. “It integrates with Microsoft’s 
Active Directory authentication infra-
structure to simplify configuration and 
administration,” Gambogi said.
  ProVision requires the same hardware 
as DISPATCH. It also requires a ground 
station to support the GNSS receiver on 
each backhoe.
  “The ground station provides reference 
measurements for the entire fleet over the 
radio network infrastructure covering the 
mine,” Gambogi said. “To provide accura-
cy and reliability even under challenging 
conditions, the mobile GNSS receiver and 
ground station are multi-constellation ca-
pable, including GPS, GLONASS, Galileo 
and BeiDou.”
  BPS, which is supported by Pro-
Vision, uses sensors on the backhoe’s 
boom, stick and bucket. “These sensors 
create 3D block models that help op-
erators improve their digging accuracy 

even more,” Gambogi said. “The sen-
sors determine the backhoe’s current 
bucket position based on intermediate 
positions and inclination of the boom, 
stick, and bucket.”
  Installation was followed with a train-
ing regime.
  “After installation, the team thor-
oughly trained operators, dispatchers and 
other end users to ensure understanding 
of system functionality and to increase 
operator buy-in of technology,” Gambogi 
said. “Since the initial project phase was 
completed prior to the global outbreak of 
COVID-19, all training was conducted in 
person, in a classroom, in-seat, in-cab 
and train-the-trainer lessons.”
  After training, Modular Mining person-
nel shadowed dispatchers and operators 
to help with developing best practices.
  The benefits offered by the systems 
presented almost instantly. “Since the 
ProVision system displays real-time prog-
ress line and delineated materials direct-
ly on the mobile computer, both day and 
night-shift operators benefitted from the 
system,” Gambogi said. “By relying on 
the ProVision machine guidance technol-

ogy to guide them to the correct dig limits 
regardless of weather or time of day, the 
mine was able to eliminate their manual 
staking process.”
  The results include improved back-
hoe operator performance and confi-
dence, improved materials blending 
outcomes, reduced materials rehan-
dling, and improved safety. The 2.2% 
decrease in dilution translated to a 
1.1% decrease in nickel loss, Modular 
Mining reported.
  Based on the results from the limited 
deployment, Modular Mining estimated, 
after a full deployment, the miner could 
add up to 440 tons of high-grade materi-
al output to its annual average total pro-
duction. “Using a conservative price, this 
increased high-grade material represents 
a potential increase in revenue of $5.7 
million per year,” according to miner esti-
mates, Modular Mining said.
  Which means Modular Mining is 
now in the process of equipping the 
entire fleet with its solutions, Gambogi 
said. “The expansion to the full fleet of 
trucks, loading equipment and dozers is 
under way.”

www.normet.com
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Payload Monitoring Ups 
Visibility, Outcomes
MineWare introduced the Material Classi-
fication module for Argus Shovel Monitor, 
an OEM-agnostic payload monitoring and 
machine health software system.
  The new module offers shovel operators 
and other mine site personnel increased ore 
visibility and classification, and information 
on the movement of material on site.
  It uses an uploaded geological block 
model, and it integrates with a mine’s 
third-party fleet management system 
(FMS) to generate bucket-by-bucket 
fill and position data. It offers real-time 
tracking of each bucket, into each truck, 
via the FMS.
  That information is invaluable to an op-
eration, said MineWare CEO Jason Fisher.
  “By understanding what you are dig-
ging or are about to dig in real time not 
only improves the load and haul process, 
it also assists planning and processing 
practices up- and downstream,” he said. 
“This information helps with site plan-
ning and reconciliation practices, and re-
duces losses or contamination in trucking 
misdirection and stockpiles.”

  The list of benefits offered is topped 
by the savings that result when trucking 
misdirection is reduced. “Miners need 
accurate, reliable information about 
the material being handled as it moves 
through the value chain, from pit to 
plant,” Fisher said. “The misallocation 
of even a single bucket of high-grade ore 
can lead to significant monetary losses.”
  The module helps with loading decision 
making. That can lead to optimal operator 
performance and machine efficiency.
  Precise bucket position and ore classifi-
cation information is organized and present-
ed as an overlay on the operator screen. The 
viewing options include material statistics, 
mine plan and override. This helps the op-
erator to see exactly what they are digging.
  It gives “site-wide material visibility 
using material plan profiling, layered over 
the mine’s design and map,” Fisher said. 
“It removes subjectivity when interpreting 
boundaries.”
  The module also offers geologists, sur-
veyors and reconciliation engineers easy 
access to more accurate data on what 
and how material has been distributed 
on-site, MineWare reported. Detailed 

material compliance reports can help in 
meeting legal reporting obligations.
  Field results show the ability of the 
module to help reduce errors that stem 
from ore misclassification.
  “A key challenge for miners is the 
ability to effectively distinguish the sep-
aration of ore and waste materials on 
complex or blended mine sites,” Fisher 
said. “This may be between high- and 
low-grade ore, or carb-shale and coal,” he 
said. “Argus’ Material Classification tech-

Hermann Paus Maschinenfabrik GmbH 
Tel.: +49 (0) 5903 707-0 
E-Mail: info@paus.de
www.paus.de

The basic platform of the MinCa 18 by Paus convinces with payloads from 1.5 
to max. 3.0 t. Different superstructures can be mounted on it. As personnel or 
material transporter or for special operations. Always with best driving comfort 
and robust oscillating axles. You can count on them.

Versatile
Professionals

The Material Classification module for MineWare’s  
Argus Shovel Monitor uses a geological block model, 
and integrates with a third-party FMS to generate 
bucket-by-bucket fill and position data. (Image: MineWare)

www.paus.de


TRUCK SHOVEL MINING

68  E&MJ • SEPTEMBER 2020 www.e-mj.com

nology not only addresses this challenge, 
but also enables mines to save poten-
tially millions of dollars by reducing the 
amount of lost or contaminated ore that 
could go unrecognized without it.”
  For example, for a customer with six 
shovels, the module repeatedly prevented 
the misrouting of waste. “The site was ex-
periencing issues with operators forgetting 
to change block model IDs when switch-
ing from mining high-grade to low-grade 
ore and waste material,” Fisher said.
  “On just one occasion, this issue re-
sulted in over 9,000 tons (8,165 mt) of 
waste being sent to the incorrect stock-
pile,” he said. “Almost all of the material 
needed to be rehandled as contaminated, 
losing roughly 12,000 tons (10,866 mt).”
  Such is “not uncommon,” Fisher said, 
and can result in significant financial losses. 
“MineWare’s Material Classification module 
can assist in eliminating this issue.”
  The customer adopted the Material 
Classification technology, and integrated 
it with the site’s FMS. “The site is now 
capable of understanding, in real time, 
what material is in each truck as it leaves 
the dig face,” Fisher said.

  “This means they can redirect or divert 
trucks with any out-of-spec material before 
it reaches the crusher,” he said. And the 
mine was able to extract more value by ac-
curately splitting stockpiles by grade.
  “The module delivered a solid return 
on investment by eliminating incorrect 
material recording per truck,” Fisher said. 
Ultimately, “the customer was able to 
completely eliminate their terrain solution, 
resulting in significant cost savings.”
  The module can be deployed to any 
new or existing Argus Shovel Monitoring 
system. Argus Machine Guidance must 
be in place prior to deploying the module.
  It can be deployed at both hard rock 
and soft rock mines. For example, “Argus 
Material Classification is currently de-
ployed in a U.S. gold mine, an Australian 
coal mine, and a South American copper 
mine,” Fisher said.
  MineWare reported it is developing the 
module to include the ability to upload 
specific rock densities. The upgrade will 
help an “operator determine whether a 
truck is volume or tonnage constrained,” 
and will be available late this year or next 
year, Fisher said.

  The module advances MineWare’s 
mission to make mining more effective, 
productive and sustainable by sharing re-
al-time, actionable information between 
systems, people and processes, he said.
  “We do this by leveraging open and in-
teroperable platforms,” Fisher said. “By 
introducing the Material Classification 
module to our Argus monitoring system, 
we are enabling mines to take that next 
step in optimizing the value chain.”

Variable-speed Fan Drive 
Saves Fuel, Power
Horton unveiled the RCV2000, a vari-
able-speed fan drive for haul trucks 
and excavators. The drive is a closed 
system, has 80% fewer parts than con-
ventional fan drives, and is designed to 
lower fuel consumption, decrease nose 
and improve engine performance. It is 
standard on some Komatsu 830E-5 and 
930E-5 trucks.
  Using viscous technology, the drive’s 
control system communicates with the 
vehicle’s ECM to turn the engine fan only 
as fast as is necessary, according to Blake 
Harris, product manager, off-highway, 
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Horton. That means it reduces power go-
ing into the cooling system.
  “The RCV2000’s closed-loop control 
strategy is self-contained, and when con-
nected to the engine’s CAN bus, provides 
precise fan control and lower ‘off’ fan speeds, 
which reduces overall fuel consumption and 
parasitic power loss in the system,” he said. 
“This efficiency gain allows for more pow-
er to be allocated toward more value-added 
systems like driving the wheels, which can 
increase the truck’s speed, and, thus, the 
time it takes to make a run at the mine.”
  Compared to conventional fan drive 
systems, the RCV2000 employs fewer 
parts, which speeds installation, increases 
reliability, reduces maintenance, and fur-
ther contributes to engine performance.
  Traditional fan drives are regulated 
by an external solenoid valve, “which is 
a common failure point, depending on 
the application and environment,” Harris 
said. “With the RCV, the internal valve 
that regulates the fluid flow and subse-
quent torque transfer is not considered a 
wear part or failure mode.”
  Traditional fan drives typically use en-
gine oil or hydraulic oil from the vehicle. 

That adds “complexity and weight to the 
system,” Harris said. “The Horton RCV’s 
viscous silicon oil is completely internal 
to the clutch and isolated from other sys-
tems on the truck.”
  The drive is the product of more than 
a decade of R&D. After market accep-
tance of the HTEC fan, released in 2015, 
the company invested more resources 
in researching solutions for the mining 
space. It prioritized development of the 
RCV2000 shortly thereafter.
  “We added on to our headquarters by 
building a separate R&D facility, featur-
ing multiple test cells dedicated to rep-
licating mining conditions,” Harris said. 
The cells are equipped with “a shaker” 
that abuses rotating assemblies with 96-
in. fans for reliability testing.
  “By 2017, we had completed the ma-
jority of our field testing and finalized the 
remaining design iterations to bring this 
product to production,” he said. “This year, 
we launched production with Komatsu.”
  The drive is supported by an internal 
bracket bolted to the engine and driven by 
a belt from the crankshaft. “The drive en-
capsulates less overall space than similar 

products and does not use any hoses or 
external solenoid valves,” Harris said.
  It requires the Di+ controller, which 
standard on Komatsu 830E and 930E 
trucks. “If the equipment is not already 
equipped with the Di+ controller, that’s 
not an issue,” Harris said.
  The drive system can be paired with 
the company’s HTEC composite fans that 
are described as impervious to corrosion.
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Horton’s RCV2000, a variable speed fan drive, described 
as a closed system, powers the fan only as much as 
is necessary, saving fuel and improving equipment 
performance. (Photo: Horton)
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Most engineering and consulting firms 
have seen an uptick in brownfield proj-
ects this year. A large number of green-
field plans have been shelved due to 
growing global economic uncertainty, and 
as metal prices — in the case of gold, 
a function of the former — have pushed 
higher, mining companies have turned 
their attentions to getting more out of 
their existing assets.
  Some of these are plant expansions to 
increase capacity or upgrade aging flow-
sheets, others aim to boost throughput by 
accessing new areas of existing or adjacent 
orebodies. Whatever the objective, plan-
ning, designing and executing these already 
complex projects has been made an order 
of magnitude trickier recently thanks to the 
likes of COVID-19 and social distancing.
  In a bid to better understand the nu-
ances of these projects, E&MJ turned to 
four companies that are navigating cur-
rent waters with success.
  First up was Canada-headquartered 
global engineering and consulting firm, 
SNC-Lavalin.
  “There’s a lot of expansion activity right 
now, especially in gold and base metals,” 
César Inostroza, senior vice president, min-

ing and metallurgy, said. “Most of our activ-
ity is in brownfield projects and concentra-
tor upgrades. At the beginning of the year, 
there were some greenfield projects getting 
ready to launch, but then COVID-19 hit. 
That created a lot of uncertainty in com-
modity pricing and many mining compa-
nies have adopted a ‘wait and see’ attitude 
for the next six to nine months.
  “In the meantime, existing plants 
are going gang busters trying to squeeze 
out more production. The gold space is 
very busy for us, as are nickel and co-
balt, and the PGM market is also starting 
to move again.”
  Fellow multi-sector, multi-commodity 
behemoth, Wood (which gained a foothold 
in the mining market in 2017 through 
the purchase of AMEC Foster Wheeler), 
reported similar.
  “The primary drivers for project devel-
opment are commodity price and qual-
ity,” Vice President for Global BD and 
Consulting Services Mike Woloschuk said. 
“Copper, zinc and nickel pricing have sur-
passed pre-COVID levels. Iron-ore prices 
are back to levels seen during the 2009-
2013 super-price cycle. Gold has hit peak 
price and silver has outpaced them all. 

Projects that were marginal at lower pric-
es are now viable and the increase in proj-
ect activity is occurring in all regions.”
  Kappes, Cassiday & Associates (KCA), 
based out of Reno, Nevada, primarily 
serves small to midsized precious metal 
mining operations. Caleb Cook, project 
engineer, explained that KCA has seen a 
lot of interest recently from clients, both 
existing and prospective, with regard to 
expanding or upgrading their facilities.
  “We usually see a trend whenever the 
gold price jumps by 20% or more, that 
exploration projects start moving into the 
metallurgical test work or PEA phase,” 
he said. “A lot of greenfield projects have 
slowed down in terms of construction ac-
tivities, but junior exploration companies 
have become very active with higher met-
als processing. COVID has not seemed to 
hurt the ability of juniors to raise small 
amounts of money, but the big deals are 
still moving slowly.
  “In particular, we’ve noticed an em-
phasis on U.S. projects, whereas tradi-
tionally a significant portion of KCA’s 
work is outside of the U.S., especially in 
Mexico. We believe a lot of this is due to 
travel uncertainties and economic effects 
related to COVID-19.
  “With travel restrictions, there’s been 
a lot of work that we haven’t been able to 
do in our usual way. For brownfield proj-
ects, that’s meant relying a lot more on lo-
cal groups to do the fieldwork. We’ve also 
seen some work postponed for the near 
term until things settle down. There’s 
definitely been a big impact. And as a 
result of that, a lot more of our work has 
been on U.S. projects.”

Working Through COVID
E&MJ asked Inostroza how COVID-19 has 
affected SNC-Lavalin’s brownfield projects.
  “About 80% of our current work in 
North America is in engineering, so it’s 
mainly desktop based,” Inostroza said. 

Delivering Mining’s Most
Challenging Projects
Designing and constructing a greenfield plant is one thing, 
but a brownfield expansion is hands down more difficult
By Carly Leonida, European Editor 

Kappes, Cassiday & Associates specializes in heap leach and cyanidation plants for small to midsized gold and 
silver operations. (Photo: KCA)
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“We migrated our North American offices 
in Montreal and Toronto from office based 
to virtual in the space of a week, and 
we’ve not seen much of a hiccup in that 
process, because we were already accus-
tomed to working with collaborative tools.
  “That could change when some of 
these projects move into the construc-
tion management phase next year. At that 
point, we hope that the COVID crisis will 
be controlled to the extent that we can 
manage the mobilization of people on site.
  “In Brazil, we have three projects in 
execution, so the impact of COVID was 
felt more by those sites. There was a pe-
riod where we had to suspend operations 
while the situation was developing and 
now, we have resumed activities. Our big-
gest client there is Vale and they haven’t 
slowed down for one minute. We have 
around 1,200 people in Brazil and they’re 
working at capacity.
  “In Peru it’s different, because the 
mining industry there went through a to-
tal shutdown for quite a long period. We 
had about 150 people in a construction 
management role in Antamina in northern 
Peru and the mine there was completely 
stopped. We’re now starting to send people 
back as activities resume. COVID has had 
an impact on our ability to deliver services 
on remote sites in locations like Peru.
  “Some clients are now looking to the 
future, and what to do post-COVID at those 
remote sites. We’re getting a lot of interest 
in remote operations, remote supervision, 
remote sensing… so that clients can op-
erate these facilities with minimum num-
bers of staff should this happen again.”

Complex With a Capital C
COVID aside, what makes brownfield pro- 
jects so complex? 

  “Even when clients tell you ‘it’s a brown-
field project, but it’s a bolt on to an existing 
facility so treat it as a greenfield operation,’ 
that’s never the case,” Inostroza said.
  “First, you have the physical interac-
tions within an operating facility; there 
will be people trying to run a plant, and 
people that are doing construction. The 
mentality of the folks who are working 
there, even from a health and safety per-
spective, is different. You have to manage 
those interactions from the get-go.
  “Then there are interfaces to tie into 
the existing operations, be it physical in-
terfaces or systems interfaces, people… 
that complicates matters tremendously.
  “The only solution we know for that is 
planning, and then extensively developing 
the interface management plans to identi-

fy all the steps where we need to connect 
the two from a people, safety and design 
perspective; identify as many touch points 
as possible so we can manage them one 
by one. That’s the only way you can de-
liver projects of this nature with the least 
amount of impact to the existing facilities.”
  Given all these ins and outs, SNC- 
Lavalin is a fervent proponent of the 
stage-gate process.
  “We strongly believe that’s the best 
way of approaching any project, whether 
it’s an expansion or a greenfield,” Inos-
troza said. “You get to demonstrate the 
business case at every stage to justify 
whether it is worthwhile proceeding with 
the next step or not.”
  First, the company approaches the 
project on a conceptual study level to 

Kappes, Cassiday & Associates recently completed a 5,600-t/d milling and agglomeration circuit expansion for Pan 
American Silver’s Dolores mine in Mexico. (Photo: KCA)

Projects: Kappes, Cassiday & Associates
Recent expansions completed by KCA include a milling and ag-
glomeration circuit expansion for Pan American Silver’s Dolores 
mine in Mexico, a major pumping system expansion at a mine 
in California and a HPGR and screening expansion to replace 
several roll crushers at a mine operating in the U.S. currently 
under construction.
  The $65 million milling and agglomeration expansion includ-
ed a crushing and grinding system to process 5,600 tons per day 
(t/d) of high-grade ore at an existing heap-leach operation.
  “The expansion project was completed on time and under 
budget and resulted in increased and expedited recovery of gold 
and silver from the high-grade ore without the construction of a 
tailings storage facility,” Cook explained.

  The pumping expansion was a $1.5 million project and 
included the addition of two submersible pumps, two booster 
pumps and associated pipelines to the existing pumping system 
to increase solution flow to the heap leach and add an interme-
diate leaching step.
  “The HPGR and screening expansion is currently in 
construction and is budgeted at $27 million,” Cook said. 
“The expansion includes the addition of an 1,800-kW 
HPGR and fine screening units to replace existing roll 
crushers at the site. The expansion is designed to increase 
the overall production of product material, reduce the 
plant operating costs and maintenance downtime at the 
operation.

http://www.e-mj.com


PLANT EXPANSIONS

72  E&MJ • SEPTEMBER 2020 www.e-mj.com

minimize the amount of investment up-
front and justify the cost benefit. Next 
comes the technical evaluation: identi-
fying the ore’s properties, test work to 
justify the flowsheet, flowsheet design, 
finding the layout and footprint of the 
plant, coming up with the capital and 
operating costs and the economic analy-
sis to build a more robust business case. 
If the numbers add up, then the next 
phase involves defining those areas to a 
greater degree of accuracy.
  “That’s normally how we work,” Inos-
troza explained. “Certain clients want to 
bypass the whole process or skip steps, 
but we always tell them that if they want 
to minimize their risk exposure then stick 
to the program and do your homework 
first; it’ll pay off in the end.”
  For KCA, the first step in planning a 
mine or plant expansion starts with an 
assessment of the orebody and the ore 
grade that can be maintained and at what 
production rate. This may require adding, 
expanding or modifying an existing circuit 
to improve recoveries or expanding the sys-
tem to increase production rates. Often, the 
expansion involves a move to a different 
type or grade of ore, so part of the design 
process is getting the operation to discuss 
what changes might be needed. Small and 
medium-sized companies may only have 
one cashflow generating project, so expan-
sion becomes a very sensitive topic.
  “In most cases, the client has already 
performed some preliminary test work and 
high-level cost analysis for the planned 

process or expansion,” Cook said. “Once 
enough information is available and the 
expansion is defined (general flowsheet, 
throughput, target product size, recovery, 
etc.) we can begin evaluating the client’s 
existing plant, and how we can achieve 
the plan without disrupting production.”
  Wood’s approach to expansions focus-
es on maximizing the project’s net pres-
ent value (NPV).
  “The drivers to maximizing project 
NPV must consider all aspects of the op-
eration including the mine, on-site and 
off-site infrastructure, process plant, and 
waste storage and treatment facilities,” 
explained Woloschuk. “We have in-house 
technical and project delivery expertise in 
all these areas. An integrated team en-
ables us to effectively collaborate to de-
liver the best project outcome.”
  Wood’s Santiago office has developed 
a computer simulation that identifies and 
relieves bottlenecks in processing plants 
using the mine plan and incorporating 
geometallurgical parameters into the re-
source model. The outcome is a sliding 
scale of expansion cost versus increased 
output, allowing the owner to make the 
best decision based on maximizing NPV.

EPC vs. EPCM
The choice of engineering, procurement 
and construction (EPC) or EPC manage-
ment (EPCM) models vary according to 
the client’s wishes and capabilities. The 
decision is whether to have a one-stop 
shop design-build contractor, or have the 

engineer select specific contractors for 
specific tasks.
  “An EPCM model provides a better 
mechanism to resolve uncertainty during 
a project and allows greater client involve-
ment as the scope develops,” Woloschuk 
said. “For complex plant expansions with 
interfaces to existing plants, we predom-
inantly work with either the EPCM model 
or integrated EPCM model with the client. 
However, if the scope is very well defined 
and the project risk profile low, then the 
EPC model could be an option.”
  KCA’s Cook added, “Most clients we 
work with prefer the EPCM model, espe-
cially with expansions, because they want 
to be part of the equipment selection and 
decision making for the project. EPCM 
contracts are also generally less expensive 
compared to EPC contracts, which typi-
cally include high contingencies by the 
contractor to cover their cost liabilities.”
  EPC contracts do tend to carry more 
risk for the contractor, and this is some-
thing that SNC-Lavalin has taken a firm 
stance on.
  Inostroza explained, “The typical EPC 
lump sum turnkey model assigns a signif-
icant portion of the risk to the contractor 
as opposed to sharing it with the client. 
It got to the point where that model was 
essentially flawed, because contractors 
were expected to assume too much risk, 
even in areas they couldn’t control. So, 
we have clearly stated that we will no lon-
ger do EPC lump sum contracts.
  “Our preference is to work collabo-
ratively with clients in an EPCM mode, 
which is a reimbursable type of contract 
or with a fixed price. We will work with cli-
ents on a consultancy basis, we will help 
them do construction management, and 
we will do project management consul-
tancy (PMC) where necessary. We remain 
a project delivery organization, we’re just 
not doing the flawed EPC lump sum turn-
key contract model.
  “The selection ultimately depends on 
the client’s appetite for risk and the lev-
el of involvement they want to have in the 
decision making of the project. Some cli-
ents have a limited team running a job, so 
they rely on this sort of support to provide 
the balance of the engineering and project 
management. Others, especially the ma-
jors, have a really strong project delivery 
capability, so they are more likely to en-
gage a single entity to deliver the project 
with them in a strongly collaborative way.”

A new Pierce-Smith converter operating at Vale’s Copper Cliff Smelter. (Photo: SNC-Lavalin)
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Specialist Management 
Services
PMC is becoming a model of choice in 
some jurisdictions as miners look to 
deliver more scope under EPC/design 
and construct arrangements. With most 
of the engineering undertaken by the 
contractor in this instance, the PMC 
approach can be used to provide the 
technical oversight, commercial man-
agement and project controls required to 
deliver the project outcomes.
  Turner & Townsend, headquartered in 
the U.K. and with 111 offices worldwide, 
has supported major mining houses, as well 
as several mid-tier and junior miners with 
project management services. The com-
pany offers cost and commercial manage-
ment, contracts and procurement and pro- 
ject controls throughout the full lifecycle.
  Peter Coombs, director for mining and 
metals, said, “Our project delivery frame-
work supports mine owners to manage 
the supply chain to deliver projects with-

in the cost, schedule and risk targets set 
out in the business case. The framework 
sets out a best practice operating model, 
which integrates processes and proce-
dures with technology, enabling collab-
oration between engineers, consultants, 
contractors and technology partners.
  “Traditional contracting models con-
tinue to be assessed against risk and 
performance targets. While EPCM con-
sultants and contractors are at the basis 
of the design and build of mines, where 
they sit within the project delivery model 
is changing, with options around disag-
gregation of EPCM to separate parties 
and the use of PMC or an independent 
integrator under consideration.
  “Hybrid models can provide an alter-
native to the traditional delivery model but 
must clearly define processes, roles and 
responsibilities as well as interface man-
agement. Irrespective of the contracting 
model, we believe that having commercial 
management and controls provided by a 

party independent from the engineer can 
lead to improved visibility of engineering 
performance, enhanced management of 
risk, procurement, contracts and claims 
avoidance, plus improved transparency of 
project processes and governance.”
  Overruns and delays are common 
in both greenfield and brownfield pro- 
jects. Project management independent to 
engineering can provide additional trans-
parency on the technical and commercial 
performance of a project that is not always 
achieved in traditional EPCM delivery mod-
els. This includes early warning of increased 
risk or reduced performance and progress.
  “Providing clients with visibility sup-
ports informed decision making and ca-
pacity to intervene,” Coombs explained. 
“An independent project management 
approach works through collaborating 
with the client, engineering and the pro- 
ject supply-chain functions, but in main-
taining independence, a framework of 
transparent governance and progressive 

Projects: SNC-Lavalin
In 2018, SNC-Lavalin completed a land-
mark six-year project that involved the pro-
vision of PM and EPCM services to retrofit 
and modernize Vale’s Copper Cliff Smelter 
complex in Sudbury, Canada. The project, 
known as the Vale Clean AER (atmospher-
ic emissions reduction) project, came in 
at CAD $1 billion, making it the largest 
single environmental investment in Sud-
bury’s history.
  “The objective was to decrease the SO2 
emissions by 85% and dust and metal 
emissions by 40%,” Inostroza said. “We 
retrofitted the whole facility adding new 
Pierce-Smith converters, gas treatment 
systems, primary and secondary off-gas 
systems, bag houses, a new filter plant, 
and two new 450-ft stacks.
  “It took nearly six years to complete 
because we were scheduling construction 
alongside current operations. We designed 
most of the smelter process equipment in 
house, and provided full-fledged services 
from the very beginning of the design to 
the engineering, construction, commis-
sioning and turnover to operations. Be-
cause it was a brownfield site, the project 
required a significant amount of planning, coordination and in-
teraction with the client and we managed to deliver that job 
without impact to operations, on time and on budget.”
  In March 2020, SNC-Lavalin announced it was awarded a 
contract to provide engineering, procurement and overall project 

management services for Coeur Rochester’s POA11 project in 
Nevada, U.S. It includes delivery of a 20-million-t/y crushing 
plant with a primary and secondary crushing circuit and a HPGR 
circuit, a 13,750-gpm Merrill-Crowe process plant, a new sub-
station with power distribution and a new heap leach pad.

Aerial view of Vale’s Clean AER project in Sudbury, Canada. (Photo: SNC-Lavalin)
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assurance is established. This ultimately 
provides a single source of truth for quali-
ty, cost, schedule and risk status.”
  Turner & Townsend is currently work-
ing on several gold and iron-ore projects 
and plant expansions.

  “With reduced greenfield spend, expan-
sion projects are dominating the mining 
landscape,” Coombs said. “At the same 
time, the drive to net zero is requiring ev-
ery industry to embrace energy efficient 
operations and support the growth of tech-

nologies that remove emissions out of the 
atmosphere. As part of this agenda, we are 
also supporting a number of clients who 
are looking at both new build renewables 
projects, as well as adoption of new tech-
nology configurations into existing assets.
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Projects: Wood
Wood recently provided EPCM services and commissioning 
support to Alacer Gold for the Çöpler Sulfide Expansion Project 
(CSEP) in Turkey’s Erzincan Province. It assessed and delivered 
solutions to enable the facility to process 5,000 t/d of refractory 
sulphide ore over the planned 20-plus-year mine life.
  “Wood improved the third-party basic design of the process 
plant by optimizing the grinding circuit for a more densified lay-
out, reducing plant footprint by more than 50% and building 
height by 20%,” Woloschuk said. “A key driver of the award 
to Wood was the ability to offer a credible alternative to the 
use of multiple vertical autoclaves by using a pair of horizontal 
multi-compartment autoclaves. Due to transport constraints, the 
vessels underwent final assembly and post-weld heat treatment 
on-site. Commercial production at the plant was declared in May 
2019 and the bank completion test passed in August 2019. The 
project was completed on time and approximately 10% under its 
projected budget of $744 million.”
  In Chile, Wood is providing EPCM for phases 3 and 4 expan-
sions of a lithium-carbonate production facility. The project is 
expected to be completed in 2021 and will increase production 

capacity to more than 80,000 t/y of battery-grade lithium car-
bonate from 44,000 t/y.
  Wood also provided prefeasibility study, basic engineering, 
EPCM and commissioning support services for Red Dog’s VIP2 
project in Alaska. This aimed to optimize the lead-zinc mill’s 
operations to obtain higher values of concentrate production (up 
to 1 million t/y of zinc concentrate) despite declining feed grade 
and increased ore hardness.
  “Our work addressed mine planning, ore crushing and sort-
ing, SAG mill upgrades, an IsaMill addition and flotation circuit 
debottlenecking,” Woloschuk said. “We used laser scanning to 
map the existing facility, which enabled us to progress the 3D 
model design quickly and more reliably.”
  Wood completed early phase studies for the Tasiast mine in 
Mauritania and is providing engineering services to Kinross Gold 
for the addition of a new downstream processing plant fed by 
product from the SAG mill installed during the initial expan-
sion. This subsequent expansion is expected to incrementally 
increase throughput capacity to 24,000 t/d by mid-2023 and 
extend the mine life by four years.

www.schurcoslurry.com
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  “The challenge of these programs is 
they consist of interconnected projects, 
including plant construction, technology 
integration, storage, and grid infrastruc-
ture, all delivered in an operating envi-
ronment. We are working with clients to 
reduce uncertainty on project feasibility, 
scope, cost, schedule, risk, execution 
strategy, constructability, and where nec-
essary closure and decommissioning of 
some aspects of the existing facility.
  “We are also seeing a focus on optimi-
zation programs and debottlenecking, but 
with minimum maintenance to preserve 
cash and maximize output based on the 
current volatilities of global economies.”

The Benefit of Technology
Digitalizing and technology-enabled de-
livery are now key to exceptional execu-
tion and meeting client expectations for 
innovation and cost savings. Technolo-
gy-enabled delivery picks up everything 
from making safety management systems 
available in an app, to digital twins for 
construction projects and artificial intelli-
gence in engineering design.
  Woloschuk explained: “One of our flag-
ship projects in South America involves in-

tegrating information across lump-sum de-
sign and construction contracts. Wood has 
been able to remove duplicate tags, check 
data and tag quality, and regularly update 
a master model for all stakeholders. Con-
struction progress has been recorded with 
drone photography, allowing daily progress 
to be verified. This reduced capital cost 
and kept the project on schedule.”
  SNC-Lavalin has also been harnessing 
digital technology to drive value for clients.
  “We’ve been using virtual and aug-
mented reality around design functions 
for a while now,” Inostroza said. “We can 
develop intelligent models and layouts… 
this additional layer allows us to do vir-
tual walkthroughs and design and main-
tenance reviews with clients. It provides 
them with a lot more visibility.
  “We’re also doing a lot of laser 
scanning in brownfield projects, where 
we scan the whole facility to create a 
cloud of points. That gives us a 3D mod-
el of the installed equipment that can be 
imported into design tools, so that when 
we’re putting the new equipment in, we 
know exactly where it will and won’t work.
  “We did some work recently in Brazil 
where we had to install a support mem-

ber for a piece of equipment. We had to 
shoehorn it into an existing installation 

Kappes, Cassiday & Associates has also seen an 
increase in HPGR test work at its lab in Reno (one of 
the few pilot HPGR crushers in North America) for both 
greenfield and brownfield projects. (Photo: KCA)

www.derrick.com/superstack/
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and the laser scanned model helped us 
tremendously,”
  KCA has also found 3D laser surveying 
and computer modelling to be of benefit 
in project expansions and retrofits. The 
ability to generate precise drawings of ex-
isting facilities and locate tie-ins, allows 
for reduced interruptions to the plants 
during installation.
  “We use drafting and rendering tech-
nology on most of our projects,” Cook said. 
“We model the recovery plant and the pro-
cess equipment in 3D and its overlaid on 

the site topography so that we can do a 
virtual walkthrough of a rendered plant. 
We can see where the pipe connections 
and supports are, where valves are placed, 
and we can make sure that it’s going to be 
operator friendly. We can make any modifi-
cations or changes to the design before we 
get out into the field. It’s beneficial to us 
and our clients, because there are oppor-
tunities to make things as ergonomic and 
operator friendly as possible. That’s some-
thing that we as a company really prioritize 
and strive for: making sure that anything 

we build is going to be something that op-
erators are going to enjoy operating.
  Turner & Townsend has also embraced 
digital workflows and developed common 
data environments to drive efficiencies in 
the delivery of projects and programs. “We 
have a suite of technology solutions and 
Digital Engineering (DE) services that have 
realized significant time and cost savings 
for clients, as well as simultaneously lay-
ing the foundations for the digital twin,” 
Coombs said. “Key to success is articulat-
ing Employers Information Requirements 
(EIR), the Organizational Information 
Requirements (OIR) and the Asset Infor-
mation Requirements (AIR) prior to the 
award of engineering partners. Where this 
is done, benefits can be seen in reduced 
turnaround times for project deliverables 
and increased project control.”

Making Use of Modularization
The use of modules or “modularization” 
is becoming ever more common as more 
advanced design tools are used and as 
site information is integrated from 3D 
scanning. However, the selection of mod-
ularization, preassembly or stick-built ex-
ecution models is project-specific.
  Modularization can be attractive, as it 
minimizes on-site labor and thus is often 
less expensive, and it maximizes safety in 
fabrication, logistics and construction. Cost 
advantages are also gained by moving work 
to where conditions are more favorable in 
terms of congestion, altitude or weather.
  “Modularization and ‘plug-and-play’ 
type components as a general rule are 
to simplify and speed up construction 
at site,” Cook said. “They are applicable 
to both expansions and greenfield proj-
ects but are usually more important at 
greenfield sites than at established mines 
which have the infrastructure to support 
on-site construction activities.
  “KCA builds a lot of modular plants 
for greenfield sites, and some ‘cookie cut-
ter’ modules for insertion of equipment 
systems into existing production plants. 
For expansions, the focus is frequently on 
limiting interruptions to current produc-
tion rather than condensing the construc-
tion schedule.”
  Inostroza reported similar: “Any proj-
ect that we get involved in, we always look 
at the opportunity to do modularization, 
whether its small-scale preassembling of 
certain equipment to full sized modules. 
In the brownfield space, modularization is 
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generally used to optimize cost, schedule 
and quality. Construction is usually bet-
ter quality in the shop than in the field 
and much safer. Also, in remote locations 
there can be a lack of resources for con-
struction so the more work you can do in 
the shop the better.
  “We’re doing complete process mod-
ules and prefabricated buildings for a lot 
of brownfield sites, and modularized elec-
trical substations. Nowadays, electrical 
e-rooms are almost always modularized. 
They are just shipped to site in a contain-
er and hooked up. We’re also doing mod-
ular pipe racks, which are preassembled 
in chunks and bolted together on site.
  “With modularization the level of en-
gineering has to be extremely well ad-
vanced. You don’t want to be in a situa-
tion where something has been designed 

and assembled then, once it’s on site, you 
find it doesn’t fit right. If that’s the case, 
then you lose all the benefit of preassem-
bling the components.”
  Standardization is another technique 
that can be used to speed the delivery 
of certain project components and drive 
down costs. However, every mining oper-
ation is unique starting with the orebody, 
and it can be hard to fit standardized 
modules or pieces of equipment into cus-
tom-built plants.
  “Repeat clients will often say ‘do it like 
the last time,’” Inostroza said. “In theory, 
you could shorten the cycle time for engi-
neering and procurement because, for ex-
ample, you’ve got the designs for a convey-
or or crusher already done and you can hit 
the ground running. But, inevitably, clients 
change their minds and that kills the ben-

efit of using this ‘cookie cutter’ approach. 
In some circumstances, clients stick to the 
initial thought process, but it’s rare.”

Looking Ahead
The next six to nine months will be very in-
teresting, and not just in mining. Although 
commodity prices are currently high, they 
are a function of the overall economic cli-
mate and how that plays out will dictate 
how aggressively mining companies pur-
sue the development of both greenfield 
and brownfield projects for years to come.
  While there are a lot of studies going 
on, particularly in gold, it’s hard to say 
how many will come to fruition. Miners 
are, quite rightly, guarding their capital 
expenditure closely. One thing is certain, 
if they do press the go button, service pro-
viders will be ready and waiting to assist.
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Projects: Turner & Townsend
“Most recently we have supported the development of a fully 
integrated hazardous waste management facility within a geo-
logical repository for Tellus Holdings in Australia,” Coombs 
said. “As the PMC, we supported crucial aspects of the proj-
ect’s setup and developed subsidiary management plans as 
well as the project master schedule in line with the client’s 
strategy. Our team also led the peer review of the bankable 
feasibility study capital cost estimate, which informed and 
supported management to accurately position the project 
budget and negotiations with the EPC contractor. In doing so, 

we aided our client to advance the project to final investment 
decision stage.
  “Throughout the construction phase, our team helped 
maintain focus on delivering the project safely, compliantly 
and in accordance with cost, schedule and performance ex-
pectations. Our approach to risk management and cost risk 
analysis enabled the project to identify and implement appro-
priate controls, including mitigation strategies, highly regarded 
as the project navigated a period of significant change brought 
by the COVID-19 pandemic. Construction began in summer 
2019, with the facility fully operational in August 2020.”

www.wirtgen.com
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OPERATING STRATEGIES

Recently introduced blast-planning pro- 
ducts from explosive suppliers Maxam 
and BME are aimed at providing mines 
with improved capabilities for custom- 
izing individual blasts for maximum 
effectiveness.
  Spain-based Maxam now offers X-En-
ergy, which, according to the company, 
can help blasters optimize total cost of 
ownership in mining operations by inte-
grating selective energy application in 
a fully digitalized mine cycle. X-Energy 
employs Maxam’s Smart RIOFLEX tech-
nology along with complementary digital 
capabilities available in Maxam’s Blast 
Center platform.
  Maxam said the modular structure 
of X-Energy enables users to develop a 
customized solution for each operation 
through selective application of explosive 
energy as dictated by rock properties. 
X-Energy is claimed to allow a mine to 
design and execute individual blasts for 
maximum adherence to the requirements 
of downstream operations. Stated bene-

fits include enhanced safety, reduced im-
pact to the environment, optimized rock 
fragmentation, efficient use of energy, 
higher production and reduced costs.
  Maxam said its Smart RIOFLEX tech-
nology can instantaneously adjust explo-
sive density to match a wide range of rock 
mass conditions with just a single ma-
trix and sensitizing unit. Its mechanical 
sensitization provides more control than 
chemical gassing, ensuring the exact 
product quantity at the right stemming 
length and saving operational time.
  Maxam describes Blast Center as a 
cloud-based platform enabling full digita-
lization of blasting services. It integrates 
a range of Maxam digital tools to design 
and conduct drilling and blasting opera-
tions, enabling selective energy applica-
tion as per rock characteristics. Maxam 
said Blast Center is envisioned to include 
third-party data for downstream impact 
tracking and optimization.
  Other modules within the X-Energy 
application include RIOBLAST, a blast 

design and simulation suite, which now 
integrates data from measurement while 
drilling; FMS (Fleet Management Sys-
tem), to plan, control and optimize MSU 
(Mobile Sensitizing Unit) operations; FDL 
(Field Data Logger), to verify, correct and 
record data on the bench; and RIOTRON-
IC X+, an electronic initiation system and 
detonator to produce a broad range of 
precisely timed blasts.
  Meanwhile, South Africa-based BME 
enhanced its BLASTMAP blast planning 
tool by adding a burden relief timing 
module.
  “BLASTMAP now has a powerful bur-
den relief feature that gives the blaster 
better control over the shape and move-
ment of the blasted rock muckpile,” said 
D. Scott Scovira, global manager, Blast-
ing Science at BME.
  Scovira explained that burden relief is 
fundamental to good blast design; a blast-
er needs to shape the muckpile to optimize 
the efficiency of the excavation fleet. “If 
the mine is using a loader and truck fleet, 
for instance, the blasted rock will need to 
be laid out lower — and longer burden re-
lief times tend to be used in the blast,” 
he said. “For a truck and shovel config-
uration, on the other hand, the muckpile 
would need to be stacked up higher, usu-
ally requiring tighter burden relief times.”
  The new feature, said BME, augments 
its suite of blasting tools that include the 
AXXIS and XPLOLOG systems. AXXIS al-
lows blast technicians to program a det-
onator with the desired time delay, while 
XPLOLOG allows users to view, capture, 
and sync drill and blast data to a cloud 
database for real-time access to prepara-
tion progress on the blast block.
  BLASTMAP’s capabilities include 
initiation timing design, initiation se-
quence simulation, blasthole loading de-
sign, fragmentation distribution predic-
tions, vibration prediction and blasted 
rock range prediction.
  While initiation timing design enables 
the design of blast initiation sequences 
and facilitates programming of the AXXIS 
system, the initiation sequence simula-
tion allows the user to check for correct 
hole firing sequence and detect poten-
tial out-of-sequence firings. The blast-
hole loading design module — covering 

Tools for Better Blast Planning

Its X-Energy modular blasting solution allows mines to tailor blast parameters for maximum effectiveness, 
according to Maxam.
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the explosive load, booster and initiation 
system — is also capable of designing 
decked hole loading.
  For fragmentation prediction — where 
one of three equations may be chosen —
the software allows site-specific or gener-
al rock properties to be entered into an 
editable rock properties database. Addi-
tionally, the fragmentation models may be 
calibrated with data from physical frag-
mentation distribution measurements.
  “Fragmentation distribution is vital to 
quality blasting, going hand in hand with 
a mine’s machine productivity in loading 
and hauling,” said Scovira. “One step fur-
ther is to optimize fragmentation distribu-
tion for the crushing and milling circuit, 
to improve throughput and recoveries.”
  The vibration prediction tool, which 
generates a predictive isomap of vibration 
levels around the blast, ensures that blast 
vibrations do not exceed regulatory or 
self-imposed environmental constraints. 
BLASTMAP also includes an advance 
through-seam design module, to design 
explosive loads and initiation times in 
multiple dipping coal strata.
  Tinus Strauss, senior software engi-
neer at BME, noted that BLASTMAP can 
use data from a range of sources. “Data 
can easily be imported from third-par-
ty software through our import wizard,” 
said Strauss. “This allows any text-based 
file to be used — as well as specific for-
mats like DXF files — conveying data on 
parameters such as block-out lines on 
benches, hole depths and charge.”

Fleet Management Software 
Integration
Modular Mining has launched a Public 
Application Programming Interface (API) 
designed for superior integration and 
increased openness among third-party 
technologies and Modular Mining’s Intel-
liMine portfolio.
  Through the Public API infrastructure, 
bidirectional data sharing is possible a- 
mong Modular’s  DISPATCH and ProVision 
systems and third-party programs, lead-
ing to potential gains in operational effi-
ciency and overall value to users. Modular 
said the release of up- and downstream 
third-party integration characterizes its 
first step towards mine-wide optimization.
  The company said the new API pro-
vides the Modular Mining mine man-
agement ecosystem with access to 
previously unavailable information, to 
supplement existing decision-making 
algorithms, automate tasks, and avoid 
duplication among systems. The API 
enhances third-party systems by provid-
ing real-time read-only access to various 
endpoints including equipment posi-
tioning data, equipment status changes, 

and equipment cycle state changes. In 
addition, the API provides write access 
to various entry points including location 
status, road state and crusher teleme-
try. The Public API is based on industry 
standards, including OpenAPI and Asyn-
cAPI technical specifications and em-
ploys both REST with JSON for request/
response patterns and WebSockets for 
publish/subscribe patterns.
  The API’s components include:
• Mine Planning: Developed initially for  
 integration with RPM Global and their  
 short-term planning solution, XECUTE.  
 The generic mine planning element en- 
 ables any third-party mine planning sys- 
 tem to integrate with the ProVision sys- 
 tem, bridging the gap between planning  
 and execution, and enabling mines to  
 monitor progress to plan and proactively  
 respond to unplanned events.
• Payload Management: Built in con- 
 junction with MineWare to integrate  
 two Komatsu technology solutions:  
 the Argus Payload Management Sys- 
 tem from MineWare, and Modular Min- 
 ing’s ProVision Machine Guidance and  
 DISPATCH Fleet Management sys- 

BME’s BLASTMAP now has a burden relief timing module 
along with its previous features that include initiation 
timing design, initiation sequence simulation, blasthole 
loading design, fragmentation distribution predictions, 
vibration prediction and blasted rock range prediction.

Mining Contractors and Engineers
AFRICA  |  ASIA  |  AUSTRALIA  |  EUROPE 
NORTH AMERICA  |  SOUTH AMERICA
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• Mine Development 
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The low profile of the Redbore fleet requires a smaller 
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 tems. The API can integrate a site’s  
 existing ProVision and DISPATCH sys- 
 tems with any third-party shovel-based  
 payload monitoring system.
• Enterprise Resource Planning (ERP):  
 To facilitate data exchange among  
 Modular Mining’s DISPATCH and Pro- 
 Vision systems and a mine site’s ERP  
 system. Available endpoints enable bi- 
 directional updates with regards to  
 current configuration, positioning,  
 time tracking and production states.
• Crusher Management: To manage  
 the flow of traffic at the crusher by  
 integrating the mine site’s crusher  
 Supervisory Control and Data Acqui- 
 sition (SCADA) and Programmable  
 Logic Controller (PLC) data with 
 Modular Mining’s DISPATCH Fleet  
 Management System (FMS) for use in  
 real-time decision-making algorithms.  
 The integration enables the DISPATCH  
 FMS to redirect trucks to stockpiles  
 and mitigate the effects of unneces- 
 sary queuing at the crusher.
  The Crusher Management component  
 also makes it possible to monitor bin lev- 
 els in real-time and reduce crusher losses  
 by calling for ROM feed on demand. With  
 access to crusher data, the DISPATCH  
 FMS can address gaps from ex-pit 
 sources and minimize disruptions at 
 the crusher caused by the rock breaker 
 occupying the crusher bin at inopportune  
 times. Information exchanged via the  
 API can be used to customize utility dis- 
 play parameters such as bin level and  
 time to greenlight status.
  Modular said the Public API is avail-
able now for the latest releases of DIS-
PATCH Fleet Management and ProVision 
Machine Guidance systems.

Aviation Risk Standard 
Helps Reduce Accidents
The Flight Safety Foundation said its Ba-
sic Aviation Risk Standard (BARS) pro-
gram is improving safety in North Ameri-
ca and across the globe, with a decrease 
in aviation accidents in onshore resource 
industries such as mining since 2012.
  According to BARS Managing Direc-
tor David Anderson, the reduced aviation 
accidents directly correlate to the growth 
of the BARS program. “The Flight Safety 
Foundation developed the first Basic Avi-
ation Risk Standard in collaboration with 
12 Australian and American resource and 
mining companies to provide a more effi-

cient means of monitoring, assessing and 
analyzing safety risks associated with con-
tracted aircraft operators,” Anderson said.
  “Evidence shows that the number 
of contract aircraft accidents increases 
when activity in the mining sector surges. 
With mining activity increasing around 
Canada’s Northwest Territories, proper 
risk management will be even more im-
portant in maintaining this downward 
trend in contract aviation accidents.”
  As one of only three globally recog-
nized standards, BARS Member Organi-
zation’s (BMO) incident and audit data 
is aggregated to identify gaps in contract 
aviation risk management to improve 
safety standards for the entire industry.
  Glencore, a longtime BMO partic-
ipant, operates in 50 countries and its 
Director of Aviation Dean Carroll said avi-
ation challenges differ greatly between 
locations. “We operate in various hos-
tile and remote locations with extreme 
weather conditions and a large workforce 
to transport,” Carroll said. “Our staff 
are the heart of our operations, so being 
confident in their safety prior to flights 
taking-off is of utmost importance. This 
is especially true for our Raglan mine 
operations where we employ more than 
950 workers who fly in and out of a par-
ticularly harsh environment.”

  According to Carroll, the company 
spent significant resources on ineffective 
and inefficient audits prior to becoming a 
BARS member. “As a BARS member, we 
apply a single standard across all our op-
erations, and feel assured our contracted 
flights are with a global network of air-
craft operators committed to and proven 
in flight safety and are actively evolving 
with industry best practice.”
  According to the Flight Safety Founda-
tion, the BARS Program has evolved amid 
border lockdowns to assess the safety of 
aircraft operators remotely.
  “Without the BARS Program, and now 
our remote monitoring audit solution, 
companies in a range of different sectors 
would need to wait months in the current 
climate for an auditor to be able to phys-
ically travel to conduct an assessment 
of an aircraft operator,” Anderson said. 
“BARS is continuing to offer businesses 
and governments that rely on contract 
aircraft peace of mind by ensuring safety 
standards are maintained at a time when 
many organizations are facing uncertainty 
and widespread restrictions.”
  With the initial success of the remote 
monitoring audits and international trav-
el unlikely to resume before July 2021, 
BARS has extended its remote auditing 
program to December 2020.

http://www.e-mj.com


  
The Longwall USA Organizing Committee is currently 

accepting abstracts for presentations. 

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

• Longwall Operations
• Room-and-Pillar Mining

• Coal Handling & Storage
• Mine Safety & Training

• Cost Reduction Programs
• Maintenance Strategies

• Ventilation Plans 
       The deadline for abstracts, a short (250 words or less) description of the 
       presentation, is October 15. Prospective presenters should email 
       Steve Fiscor, sfiscor@mining-media.com
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Master Drilling Group Ltd. reported it 
completed the pilot hole for raise bor-
ing at the No. 3 shaft at Northam Plati-
num’s Zondereinde mine.
  In late September 2019, drilling 
started. Oil well directional drilling and 
a high-tech RD8 machine were used. 
The RD8 monitors various metrics and 
takes corrective actions automatically, 
helping to ensure accuracy.
  The receiving chamber underground 
was reached in mid-July 2020. The pi-
lot hole is roughly 1,400 m, a new world 
record, Master Drilling reported.
  The pilot hole will be reamed to its ulti-
mate diameter. The process is safer, quick-
er and more cost-effective than traditional 
blind sinking, Master Drilling reported.
  Master Drilling said the pilot hole 
was impressive and highlights how in-
novation is changing drilling solutions. 
“That is something that Master Drilling 
has been working relentlessly at over the 
years,” Master Drilling CEO Danie Pre-
torius said. “As a result, we are able to 
provide cost effective, safer and accu-
rate drilling solutions for our clients.”

CIL Buys 96 Belaz Trucks 
at $390 Million
Coal India Ltd. (CIL) awarded Belaz 
a $390 million contract for 96 240-
mt trucks, according to wire reports. 
The scope of the contract includes the 
dumpers, parts for eight years and a 
one-year warrant.
  The trucks will be delivered to South 
Eastern Coalfields Ltd. operations, 
bringing its fleet to 162 haul trucks. 
The majority will be deployed to the 
Gevra project. A dozen will go to the 
Kusmunda project in Cchattisgarh.
  The purchase is part of an effort by 
the state-owned miner to ramp up pro-
duction and modernize.
  The first six trucks are slated for de-
livery by the end of H2 2021.
  Previously, CIL ordered 77 150-mt 
trucks from Belaz for Gevra.
  CIL produces 80% of all the coal 
produced in India.

Russian Gold Mine 
Expands Fleet
Nord Gold SE spent $15 million on fleet 
maintenance and new equipment pur-
chases for its Taborny gold mine in Ya-
kutia, Russia. It plans to spend another 
$6 million on equipment maintenance.
  The mine added two Komatsu HD-
785 haul trucks, one Komatsu PC-1250 

excavator, one Komatsu GD 825 grader, 
two Epiroc DM 45 drill rigs; and buses, 
fuel trucks, a crane truck and a front 
loader.
  The announcement follows one 
about a $20 million expansion of the 
Gross mine fleet. Gross is Taborny’s sis-
ter mine.
  Leadership at the mine said the in-
vestment is meant to improve efficien-
cy and safety at the mine. “A modern, 
well-invested mining fleet is central to 
the smooth running of a large mining 
operation,” said Nikolai Skripkin, mo-
bile maintenance director, Taborny.
  The Taborny fleet now stands at 53 
heavy machines and 45 support vehi-
cles, the company reported.

Tanami Expansion Project 
Adds ABB Hoists
ABB reported it sold a big mine hoist 
systems package to Newmont’s Tana-
mi gold mine in the Northern Territory, 
Australia. Valued at $17 million, the 
contract includes the design, supply, 
installation and long-term support for a 
double-drum personnel-riding hoist and 
a friction hoist for the production shaft 
at the mine.
  It also covers digital applications for 
safety, a programmable logic controllers 
control system, remote operations capa-

Master Drilling Drills World Record Hole

Master Drilling uses oil well directional drilling and an 
RD8 machine to drill a 1,400-m pilot hole at Northam 
Platinum’s Zondereinde mine. (Photo: Master Drilling 
Group Ltd.)

Taborny gold mine in Yakutia, Russia, spends $15 million on new equipment, to include a Komatsu PC-1250 excavator. 
(Photo: Nord Gold SE)
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bility solutions, a shaft communications 
system and drive systems technology.
  The hoists will be delivered over the 
course of a 90-week period.
  Currently, ore is trucked to the sur-
face, a process that constrains the 
planned expansion of the mine, New-
mont said.
  “The Tanami expansion project in-
cludes construction of a 5.4-m shaft 
that can reach 1,460 m below surface 
depth to enable recovery of ore at a 
depth,” Newmont Regional Project Di-
rector Neil Steyn said. “ABB’s in-house 
mechanical hoist design capability will 
help deliver a tailor-made solution in a 
cost-effective way.”
  The expansion project is expected 
to increase the annual capacity of the 
processing site from 2.6 million mt and 
extend the mine life beyond 2040.
  Since 1986, the remote mine has 
produced more than 10 million oz of 
gold.

German Firms Design 
Canadian K2O Plant
Gensource Potash Corp. initiated the 
first phase of engineering in a project 
with three German companies to pro-
vide the process plant at the Tugaske 
Project. K-UTEC AG Salt Technologies, 
Koeppern GmbH & Co. KG, and Ebner 
GmbH & Co. KG comprise KKE, the 
consortium that will supply the entire 
main process plant.
  K-UTEC AG Salt Technologies will 
supply process development and engi-
neering, to include bench-scale test-
ing, for physical-chemistry processes 
and solutions. Koeppern GmbH & Co. 
KG will supply drying, compaction and 
screening process design, and compac-
tion equipment design and manufac-
ture. Ebner GmbH & Co. KG will sup-
ply the cooling crystallization process 
design, and crystallization equipment 
design and manufacture.
  Gensource described the project as 
an opportunity to bundle into a single 
package the entire process plant, with 
the three companies collaborating on 
a single solution. “KKE rounds out the 
world-class potash team that we have 
established, which will no doubt deliver 
a world-class sustainable potash pro-
duction facility in Saskatchewan via the 
Tugaske Project,” Gensource CEO Mike 
Ferguson said.

  The Tugaske Project is calendared 
for first production in late 2022.

Contractor Orders 15 
Sandvik Drills
Engineers and Planners, mining con-
tractors for Gold Field’s Darmang mine 
in Ghana, ordered 17 surface drill rigs 
from Sandvik Mining and Rock Technol-
ogy. The $143 million order includes 
Pantera DP1500i, Leopard DI550 and 
Leopard DI650i units.
  Delivery is expected by January 
2021. A vendor-managed inventory will 
be set up at Darmang.
  Previously, the contractor ordered 20 
units of the DP1500i in 2018 for Gold 
Field’s Tarkwa mine. Their experience 
with that fleet prompted the new order, 
Sandvik reported.
  “This contract shows further confidence 
in our strong offering and demonstrates our 
capability to provide excellent equipment 
and service solutions,” said Nuhu Salifu, 
vice president, sales, West Africa, Sandvik 
Mining and Rock Technology.
  Sandvik also reported it delivered the 
first three of six new Sandvik LH517i 
loaders to Glencore’s George Fisher 
mine outside of Mount Isa in northwest 
Queensland. The loaders feature new 
Stage V engines and AutoMine Multi 
Lite, which enables remote control and 
the capability to simultaneously super-
vise multiple loaders.
  The benefits of Stage V loaders in-
clude reducing diesel particulate matter 

and roughly 3% lower fuel consumption 
compared to predecessor competition.
  Separately, Sandvik Mining and 
Rock Technology announced it will host 
Innovation in Mining Virtual Event, 
September 29-30. At the online con-
vention, the supplier will showcase new 
equipment, technologies and solutions. 
In a virtual setting, attendees can tour 
a test mine, visit booths and meet with 
company representatives.

Codelco Buys Utility Trucks 
for Chuqui UG
Codelco bought four HG16 maintenance 
vehicles from GHH for Chuquicamata 
Underground. The machines will be used 
in maintenance of the operation’s 7-km 
conveyor belt, the supplier reported.
  The HG16 is a four-wheeled cross-
over maintenance vehicle equipped 
with loading platform, working platform 
and loading crane. The crane lifts al-
most one ton.
  The conveyor at Chuqui covers an 
elevation distance of 1 km from the ex-
traction site to the surface. From there, it 
runs 6 km to an interim storage facility.
  GHH also reported it sold several ma-
chines to sites in India, Kazhakstan and 
Russia. Included in the orders was one 
for a BEC100 emulsion charger truck, 
with a 17.5-ton operating weight, for a 
gold mine in the Amur region of Russia.
  Separately, both GHH and MacLean 
said their new partnership is a major 
milestone and will expand both com-

The HG16 from GHH is a vehicle designed for overhead work in a large area. At Chuqui, it is used to maintain 
the huge conveyor belt. (Photo: GHH)

http://www.e-mj.com


84  E&MJ • SEPTEMBER 2020 www.e-mj.com

SUPPLIERS REPORT

panies’ footprint while enabling both to 
better serve existing customers.
  “It simply makes good sense,” Mac- 
Lean President Kevin MacLean said. 
“The combination of the MacLean and 
GHH product lines is a significant turn-
ing point for both companies.”
  In Q1 2020, the two suppliers 
partnered to provide a full suite of 
mobile equipment product categories 
across the mining cycle. The part-
nership contract covers mutual prod-
uct sales and support. For example, 
in North America, MacLean will offer 
GHH load-and-haul product offer-
ings, while GHH will introduce Mac- 
Lean mining vehicles to customers in 
Russia, former Soviet states and India.
  The partnership was announced at a 
ribbon-cutting event at MacLean’s new 
manufacturing plant in Querétaro, Mexico.
  The new facility and the agreement 
will help MacLean gain market space in 
Mexico and Latin America, Rene Valle, 
general manager, Mexico operations, 
MacLean, said. “MacLean is sending 
a clear message to mining customers 
in Latin America,” he said. “We are 
standing beside you every step of the 
way from design to site and aftermar-
ket parts support, now including engi-
neered load-and-haul mining vehicles.”
  GHH said the partnership gives it 
crucial representation in important, dis-
tant markets.
  “Through this newly formed partner-
ship with MacLean, we look forward to 
significantly strengthening our footprint 
and product offering,” GHH CEO Dr. Jan 
Petzold said. “Leveraging MacLean’s 
already well-established network and 
experience, together with GHH’s years 
of design, development and application 
experience, we will provide customers 
with the total offering solution they re-
quire, as well as complete aftermarket 
support from upfront sale through the 
life of the machines.”

Eriez Ships 20 Float Columns 
to Brazil
Eriez announced it shipped 20 flotation 
columns, including some 6 m in diame-
ter, to two projects in Brazil.
  The company reported it has in-
stalled more than 300 flotation columns 
total in Brazil. It wins contracts there 
due to its expertise in mechanical de-
sign, process engineering, project man-

agement and shipment logistics, the 
company reported.
  “One of the Eriez key advantages is 
highly trained specialist engineers in 
each local office, which allows engage-
ment with customers at a high techni-
cal level to add value for the customer,” 
Eric Wasmund, global managing direc-
tor, Eriez Flotation, said. “This ensures 
that the equipment is designed and built 
properly, based on our extensive experi-
ence, and that it is commissioned and 
supported from the local office in the 
best way throughout the plant’s life.”

Orocobre, EnergyX 
Sign LoI
Orocobre Ltd. and Energy Exploration 
Technologies Inc. (EnergyX) signed a let-
ter of intent on developing and deploying 
direct lithium extraction technologies.
  EnergyX said the companies will try 
to develop solutions that speak to sev-
eral challenges associated with lithium 
extraction. “We look forward to making 
direct lithium extraction technologies 
the new norm,” the company said.
  Orocobre is an Australian-based 
mineral resource company specialized 
in lithium and borax extraction and op-
erating in Argentina’s lithium triangle. 
It produces on average 42,500 tons per 
year. EnergyX is a technology company 
focused on lithium extraction and solid 
state battery energy storage systems.

Partnership On Site for 
TSX Data
Prospector announced a partnership with 
TMX Datalinx on a subscription-based 
platform for Canadian mining data.
  TMX Group, which owns TMX Da-
talinx, owns and operates the Toronto 
Stock Exchange and the TSX Venture 
Exchange.
  Prospector’s platform will synch dai-
ly with new technical reports. Subscrib-
ers will have access to historical data.
  TMX Datalinx said the platform will 
allow users to find and compare mining 
investments. “TMX Datalinx is excited 
to be the source of the Canadian min-
ing data for Prospector’s new AI-driven 
platform,” Datalinx President Sarah Ry-
erson said.
  TSX and TSXV are home to more than 
1,100 mining issuers with a combined 
market capitalization of approximately 
$445 billion. In 2019, approximately 

48% of the total global mining financing 
activity happened on both exchanges.

Metso Crushers Go to 
Russian Mine
Metso Outotec reported it sold two pri-
mary crushing stations with Metso Su-
perior MKIII 60-110 gyratory crushers 
and 30 apron feeders to a mine in the 
Russian Far East. The order is valued 
at $27 million, and the stations will be 
commissioned in 2023.
  The capacity of the new MKlll crush-
er is 25% higher than the capacity of 
the previous generation, and will help 
the mine and plant achieve its target 
capacity, Metso Outotec said. “The ad-
vantages of the new equipment will be 
fully implemented at the future mining 
and processing plant,” Alexey Muzych-
kin, president, Russia and CIS, Metso 
Outotec, said.
  Separately, Metso Outotec acquired 
Australia-based fastener and wear-mon-
itor technology provider Davies Wear 
Plate Systems (DWPS).
  DWPS supplies fasteners with a 
unique locking mechanism that does not 

Metso Superior Primary Gyratory MKIII crushers were 
ordered by a mine in the Russian Far East. (Photo: 
Metso Outotec)
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require traditional studs and nuts, which 
speeds maintenance work, Metso Outo-
tec reported. DWPS also supplies wear 
plate monitoring technology that can be 
used to determine change-out timing.
  Metso Outotec said the acquisition 
supports its goal to offer comprehensive 
solutions for the entire wear lining val-
ue chain. “We now have the market’s 
widest range of optimized wear protec-
tion solutions, tools and services,” Sami 
Takaluoma, president, consumables 
protection solutions, tools and services, 
Metso Outotec, said. “The new technol-
ogy will increase safety during mainte-
nance and increase uptime.”
  With 30 employees, DWPS, which 
reported $11.7 million in sales in fiscal 
year 2020, serves major mining compa-
nies operating in Australia, to include 
Rio Tinto, BHP Group and Fortescue 
Metals Group, Metso Outotec reported.

AMR PEMCO Picks BMT 
to Rep Products
AMR PEMCO selected BMT Products LLC 
to represent its products and services 
in Colorado, Utah and parts of Wyoming 
and Montana.
  AMR PEMCO said BMT Products’ 
reputation and networks merited the 
contract. “They are driven and provide 
excellent product support as well as 
customer service to their many mining 
customers,” AMR PEMCO President Da-
vid Graf said. “We look forward to work-
ing with them to bring that same level of 
service across our entire product line.”

JENNMAR Acquires Turning 
Point Services
JENNMAR Services purchased Turning 
Point Services Inc., a 24-hour tractor 
trailer company that provides site de-

velopment for the extraction and con-
struction industries.
  Turning Point specializes in excavation 
and other types of heavy equipment work, 
such as reclamation, road repairs and 
maintenance, snow removal, land clearing, 
HDPE pipe installation and more.
  JENNMAR said the purchase will al-
low it to add diversity. “Turning Point’s 
customer base intersects with JM Ser-
vices locations and other company-wide 
affiliates,” JENNMAR Services Vice 
President Brian Delloma said. “With 
this merger, we can grow Turning Point 
and our customer base together.”

Superior Broadens Partnership 
With Kimball
Superior Industries Inc. announced an ex-
panded product partnership with its long-
term conveyor dealer, Kimball Equipment 
Co. The latter will sell, service and support 
Superior crushing and conveying equip-
ment and parts in Utah, Nevada, Arizona 
and southern Idaho.
  The Salt Lake City-based dealer has 
sold almost 1,500 Superior conveyors 
and thousands of idlers, pulleys and 
conveyor accessories.
  Superior said Kimball’s rapport with 
customers mandated the move. “We’re 
both excited to serve customers with the 
region’s best application advice, robust 
stocking plans, and efficient custom-
er support,” Superior President Jarrod 
Felton said.

BASF, IntelliSense Partner 
on Intelligent Mine
BASF Venture Capital led and invest-
ment round in IntelliSense.io. as BASF 
Mining Solutions partnered with Intelli-
Sense.io on BASF Intelligent Mine.
  BASF Intelligent Mine is a platform 
that leverages AI and is used by the 
control room to optimize operations.
  BASF said the investment and part-
nership speaks to the growing trend in 
deployment of AI-leveraging analytics 
solutions in mining.
  “The IntelliSense.io team offers a 
flexible and future-proof system, which 
can help to optimize the metal lifecy-
cle from extraction to processing to dis-
posal,” Mark Solibieda, director, BASF 
Venture Capital, said. “We believe in 
the IntelliSense.io team and the poten-
tial of this technology, and we are happy 
to support the further development and 

distribution of this innovative solution 
with our investment.”

FISA Postpones Expomin
FISA announced Expomin has been post-
poned to April 19-23, 2021, due to the 
COVID-19 pandemic. The convention, 
billed as the largest mining trade show in 
Latin America, was originally scheduled 
for November 9-13, 2020.
  FISA also announced a virtual trade 
show in November that incorporates the 
technical program of the International 
Congress.
  Leadership at the Chilean ministry 
of mining supported the development. 
“Postponing the event until April will 
contribute to the revival of the economy 
and will encourage job creation, which 
has been affected by the pandemic,” 
Chile Minister of Mining Baldo Prokuri-
ca said.

AVEVA Acquires OSIsoft
The U.K.-based engineering and indus-
trial software developer AVEVA Group 
plc announced it has acquired OSIsoft, 
a California-based industrial data soft-
ware and services company for $5 bil-
lion. AVEVA said the merger will com-
bine complementary product offerings, 
bringing together industrial software 
and data management to help custom-
ers accelerate their digital transforma-
tional strategies.
  Integrating OSIsoft’s PI System into 
AVEVA’s comprehensive software portfolio 
will create an integrated data foundation 
that can drive big data, Cloud and AI-driv-
en insights to create meaningful business 
outcomes, AVEVA CEO Craig Hayman ex-
plained. “This will not only help us serve 
existing customers better but also open 
the flood gates to new opportunities, 
which will accelerate the delivery of our 
digitization vision,” Hayman said.
  The PI System enables customers to 
collect, normalize, store, and stream re-
al-time, high-fidelity operational data to 
applications, analytics, and AI and ML 
platforms. Together, AVEVA and OSIsoft 
can provide full-stack solutions that span 
edge, plant, and enterprise deployment 
models, strengthening AVEVA’s position 
as a global leader in industrial software.
  During March 2018, Schneider 
Electric, another industrial software 
business, merged with AVEVA and be-
gan trading as AVEVA Group plc.

Metso Outotec said its acquisition of Davies Wear Plate 
Systems gives it the market’s widest range of optimized 
wear protection solutions, tools and services. (Photo: 
Metso Outotec)
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Capstone Mining Corp.’s Pinto Valley 
mine enhanced its dump leach perfor-
mance after partnering with Jetti Re-
sources to apply catalytic technology at 
the Arizona mine’s existing dump leach 
operation.
  Capstone reported that during the 
first year of its partnership with Jetti, 
cathode production per area irrigated 
has doubled, and a plan to increase 
activity is being implemented with the 
goal of generating strong cash flow 
from Pinto Valley’s underutilized 25-mil-
lion-lb-per-year (lb/y) solvent extraction 
and electrowinning (SX-EW) plant, which 
is currently operating at 20% of capa- 
city. The plan is to increase cathode 
production to 300 million lb to 350 
million lb from residual and high-grade 
waste over the next two decades.
  Capstone President and CEO Darren 
Pylot said, “The mining industry has 
long been pursuing a viable technolo-
gy to leach low-grade chalcopyrite ores. 
The results after year one of our partner-
ship with Jetti Resources are exciting 
because it means we can generate high 
margin from material that would have 
been waste. This project represents 
an opportunity to position Pinto Valley 
more competitively, which will create 
and sustain jobs, and economic ben-

efits in a socially and environmentally 
responsible manner.”
  The engagement of Jetti and use of 
its proprietary technology was an exten-
sion of Pinto Valley’s existing PV3 Op-
timization Study, which is focused on 
several low-capex, high-impact projects 
aimed at having a material increase to 
the net present value of the operation. 
The PV3 Optimization Study’s report is 
scheduled for release in Q4 2020.
  Jetti has developed and commercial-
ly deployed a catalytic technology that it 
claims allows for the efficient and effec-
tive heap and stockpile leach extraction 
of copper trapped in challenging ore types 
such as low-grade primary sulphides, in-

cluding chalcopyrite. Jetti said its cata-
lysts enable the disruption of the sulfur 
metal bond of the mineral, allowing cop-
per extraction to take place unimpeded. 
  Pinto Valley started producing copper 
cathode in 1981 from material below the 
cut-off grade of its mill that had been 
stockpiled since the early 1970s. This 
provided a 12%-15% boost to total cop-
per production as cathode accounted for 
an average of 16 million lb/y through to 
the early 2000s. Since then, the produc-
tion of copper cathode has decreased 
consistently to under 4 million lb/y due 
to the impact of reduced leach kinetics 
as chalcopyrite is subjected to a passiva-
tion layer inhibiting further breakdown.
  As a result of the positive commer-
cial demonstration phase, Pinto Valley 
intends to significantly expand leaching 
activity, targeting approximately 280-
300 million metric tons (mt) of historic 
leach stockpile and 175-185 million mt 
of high-grade waste already scheduled 
for removal over the remaining 19 years 
of mine life. Potential to increase the 
mill cut-off grade to bolster copper con-
centrate production, thereby increasing 
the tonnage of high-grade waste avail-
able for leaching, will be studied during 
H2 2020. An updated NI 43-101 Tech-
nical Report is expected in 2021.
  A total of 11 million-12 million mt of 
high-grade waste has been placed since 
early 2019 and by the end of 2022, ap-
proximately 48 million mt to 52 million 
mt are expected to be under irrigation.

Performance Gains Prompt Leach 
Expansion at Pinto Valley

Based on positive results from a yearlong application of Jetti Resources’ catalytic leach process, the copper 
mine is targeting approximately 280 million mt to 300 million mt of historic leach stockpile material and 175 
million to 185 million mt of high-grade waste scheduled for removal over the remaining 19 years of mine life.
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Canada Invests $2M+ for 
Cyanide Recycling Pilot Project
The Canadian government recently an-
nounced it will invest more than $2.1 
million in Corem, a Quebec-based “in-
novative expertise center” in mining pro-
cessing. Quebec Ministry of Energy and 
Natural Resources will also contribute an 
additional $100,000 to a project aimed 
at developing an innovative approach for 
recovery and recycling of cyanide in the 
gold extraction process that will be more 
environmentally sustainable with less 
impact of gold mining on aquatic ecosys-
tems. Corem will work to accelerate the 
deployment of the process at a commer-
cial scale by constructing a pilot-scale 
processing plant.
  Corem’s recycling technology is expect-
ed to reduce the volume of contaminated 
water stored in tailings ponds, thereby 
contributing to the sustainability and com-
petitiveness of the mining industry.
  Funding will be provided through Nat-
ural Resources Canada’s Clean Growth 
Program, which invests in clean technol-
ogy research and development projects in 
Canada’s energy, mining and forest sec-
tors. The program is a $155 million in-
vestment fund that helps emerging clean 
technologies further reduce their impacts 
on air, land and water while enhancing 
competitiveness and creating jobs.
  In July, Corem announced an R&D 
partnership with Mining & Process 
Solutions (MPS) of Perth, Australia, for 
their GlyLeach and GlyCat processes. In 
addition to pilot tests carried out in its 
state-of-the-art facilities, Corem will col-
laborate with MPS in the development of 
a nickel ore leaching process based on 
GlyLeach technology.
  Corem said glycine leaching with 
GlyLeach is an environmentally benign 
hydrometallurgical process that will leach 
copper, nickel, cobalt and zinc from ox-
ide, mixed oxide, supergene and primary 
sulphide ores.
  The technology, said Corem, is capa-
ble of extracting base and precious metals 
from oxide and sulphide ores in an envi-
ronmentally friendly and low-cost manner. 
Glycine is the simplest and cheapest ami-
no acid and is available in different grades. 
It is an environmentally safe and stable 
reagent and is biodegradable and easily 
metabolized in most living organisms.
  GlyCat is a variation of GlyLeach. It 
involves a cyanide and recyclable glycine 

lixiviant mix to leach precious metals. It 
requires substantially less cyanide (typ-
ically 50% to 70% less) where there is 
elevated copper content in the ore. It 
also results in tailings having much low-
er WAD (Weak Acid Dissociable) cyanide 
levels and thus eliminates the need for 
cyanide destruction processes associated 
with many gold processing operations, ac-
cording to the company.

Australian Gold Mine Chooses 
Non-destructive Assay Tech
Kirkland Lake Gold has acquired a 
Chrysos PhotonAssay system for its Fos-
terville mine in Australia.
  Adelaide, South Australia-based Chry- 
sos describes PhotonAssay as a quantita-
tive, chemistry-free replacement for fire 
assay on-site and in the laboratory. Hitting 
samples with high-energy X-rays, the tech-
nology causes excitation of atomic nuclei 
allowing enhanced analysis of gold, silver 
and complementary elements in as little 
as two minutes, according to the company, 
which bought the technology in 2016 from 
Australia’s Commonwealth Scientific and 
Industrial Research Organization (CSIRO).
  Chrysos said PhotonAssay allows sam-
ples up to 500 g to be measured and 
provides a true bulk reading independent 
of the chemical or physical form of the 
sample. The process is said to be non-de-

structive and all samples can be retained 
for further testing or analysis if required.
  Wess Edgar, chief geologist for Kirk-
land Lake Gold in Australia, said, “We 
believe the PhotonAssay method has 
potential benefits for our business that 
include simple sample preparation, fast 
turnaround times for high-quality results, 
and improved outcomes related to health, 
environment, and the community.
  “The sample charge used in the Pho-
tonAssay method is approximately 10 to 
20 times larger than existing fire assay,” 
he explained, “and thus has potential for 
a more representative assay result of the 
entire crushed sample, which is consid-
ered important for samples containing 
high gold grades and/or visible gold, as 
are often found at Fosterville.”
  Kirkland Lake Gold has three oper-
ations: the Fosterville mine in Victoria, 
Australia, and the Macassa and Detour 
Lake mines in Northern Ontario, Canada. 
Operating since 2005, and with a 2019 
production of 619,316 ounces (oz), the 
Fosterville underground mine near Bendi-
go, is the largest gold producer in Victoria.
  Chrysos said the PhotonAssay unit 
for Fosterville has been delivered and is 
expected to be fully operational by early 
October. On Site Laboratory Services in 
Bendigo will staff and operate the unit on 
behalf of the mine.

Chrysos says its PhotonAssay technology delivers faster, more accurate gold analysis. 
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Aramine announced the final production 
runs of its T1601M, 15-ton mine trucks 
for small- to medium-scale underground 
operations. Deutz is discontinuing the 
F8L-413FW V8 air-cooled engines for 
the unit, which means final orders for 
the truck must be placed before end-of-
year 2020.
  At 2 m wide, the trucks are best 
matched to 12- to 18-m2 sections and 
galleries as small as 3 m by 3 m. The 
trucks offer 15- to 17.5-ton capacity.
  The operator compartments feature 
an ergonomic cabin. The dump box has a 
strong-welded structure, angled corners, 
a smooth interior and a rear duck tail, Ar-
amine reported.
  An optional tailgate increases capacity 
and limits spillage. An optional telescopic 
box is designed for low-back-height un-
loading or filling. The optional X-tram Cap 
upgrade, which mandates larger wheels, 
increases capacity.
  Aramine described the truck as very 
reliable, easy and purpose-engineered 
with minimal electronics for easier 
maintenance.
  The model was first released roughly 
nine years ago along with the T1601C, 
which has a full CANbus system and a 
Cummins Tier 3 CE CMSHA engine. A Tier 
4-final version is available.
  After 2020, only the T1601C will be 
available.
www.aramine.com

RigScan Preempts 
Unplanned Repairs
Epiroc reported its RigScan service solu-
tion speeds the equipment audit process, 
making it less intrusive and more com-
prehensive. The audit spans as much as 

a business day and is completed by an 
Epiroc technician.
  Hardware used includes a tablet and 
cameras. The tablet puts a series of ques-
tions and tasks to the technician. Thermal 
cameras photograph machine components.
  The answers are processed, and the 
pictures are analyzed to determine signs 
of wear. Epiroc produces the audit results 
within 72 hours.
  RigScan audits can be done routinely, 
Epiroc reported. Benefits include less down-
time from unplanned repairs, and increased 
longevity for the equipment audited.
www.epiroc.com

Wear-resistant Ceramic Liners
Polydeck announced a new line of ce-
ramic liners and panels, described as a 

versatile, bolt-in solution engineered for 
maximum performance in aggressive wear 
environments.
  The solution is built with the compa-
ny’s Armadex rubber compounds, which 
offer flexibility and high-wear tolerance. 
The modular liners are designed to help 
eliminate binding, to last longer and to re-
duce noise levels, the company reported.
  They are available in 1- by 1-ft or 1 
by 2-ft cylinder or square inserts, and 
are ideal for applications with heavy 
loading, large piece sizes and long drop 
heights, Polydeck reported. They come 
with a welded stud per ft2 on the back of 
each insert.
  The company offers the services of en-
gineers and support personnel to qualify 
customers and to help with installation. 
The liners are backed by a performance 
guarantee.
www.polydeck.com

500-hp Cone Crusher 
With Less Maintenance
Superior Industries showcased the P500, 
the latest model in its Patriot Cone Crush-
er line. The crusher is engineered to offer 
500 hp, features a 59-in.-diameter head, 

Last Call for Reliable, Mechanical 
15-ton Truck
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and has a maximum feed opening of 13.5 
in., the company reported.
  Key features include an inverted de-
sign of tramp relief cylinders so seals are 
not exposed, fewer accumulators for less 
maintenance, a universal crushing cham-
ber, and a counterclockwise countershaft 
rotation to limit damage in the event of 
clamping pressure loss.
  The model comes with a lifetime war-
ranty on the cone’s major components, to 
include the adjustment ring, bowl, eccen-
tric, head, mainframe and main shaft.
superior-ind.com

Load-indicating Bolts 
Cut Downtime
An executive of Chile’s Protorq said the 
company uses Valley Forge & Bolt’s SPC4 
load-indicating technology to measure 
bolt tension.
  The technology was used because bolt 
tension is a more critical spec than the 
bolt torque, Carlos Recart, executive di-
rector, Protorq, said.
  SPC4 bolts and studs have built in in-
dicators that measure clamp load in real 
time. Data is relayed by a built-in gauge, 
a handheld external meter, or Wi-Fi-en-
abled remote meter. Fastener load is ex-
pressed as a percentage of yield.
  SPC4 tension measurements are accu-
rate to within roughly 5%, whereas typical 
torque-measurement methods are only 
20% accurate, Valley Forge & Bolt reported.
  In one instance, SPC4 technology 
helped reduce downtime for a Protorq 
customer that had bolts that were contin-
ually breaking in a ball mill, Recart said. 
Workers there had not been achieving the 
appropriate clamp load for the bolts be-
cause they had been relying on torque, 
not tension, as an indicator, he said.
  Suspect joints were replaced with SPC4 
bolts and fasteners. Users could then 
quick-connect the handheld meter’s probe 
to the end of the bolt, get the fastener load, 
tighten to specs and save the data. Tension 
is checked and corrected in the same way.
www.vfbolts.com

AXXIS TITANIUM in Final 
Trials
South Africa’s BME reported the last gen-
eration of its AXXIS system, AXXIS TITANI-
UM, is in its final trials and set for launch 
and marketing this year. The company de-
scribed it as the most advanced electron-
ic-blast initiation system on the market.

  AXXIS offers faster loading, lower 
costs and higher productivity, the compa-
ny reported. It features software for tim-
ing, two-way communication between the 
blasting box and detonators, high-strength 
downlines, and the capacity to fire up to 
500 detonators accurately at timings be-
tween 0 and 10,000 microseconds.
  The system first launched more than 
three decades ago.
  Separately, the company reported its 
BLASTMAP, which generates blast de-
signs, is seeing interest during the ongo-
ing COVID-19 pandemic because it offers 
the capability to distance-share designs. 
The solution speaks to the current trend 
in digital communications replacing face-
to-face interactions.
axxis.co.za

Forged, Carburized Rods 
Last Longer
Rockmore International presented its 
GT60 rods, which, it stated, offer a longer 
life over the competition.
  At one of the world’s largest zinc 
mines, the rods had a 50% longer life 

over the rods previously used there, the 
company reported.
  Longer life is due to the GT60 rods be-
ing fully forged and not friction welded. 
There are no joints that are weak points 
in the rods, the company reported. The 
GT60 rods are fully carburized, leading to 
better wear resistance.
  Those qualities are also found in the 
company’s GT51 Rods, which are de-
signed for an optimal transmission of im-
pact energy for a higher penetration rate 
over standard T51 rods.
  Consultations are available by video 
calls and online meetings.
www.rockmore-intl.com

Mills for Salts Size Reduction
Stedman Machine Co. reported its mills 
and breakers are engineered for heavy-du-
ty processing and size reduction of salts. 
They are ideal for breaking down materi-
als like potash and phosphates, the com-
pany reported.
  The F-Series cage mill crusher fea-
tures a flared discharge opening, reduces 
wet and sticky materials without clogging, 
and offers very high first-pass yields, re-
ducing the need for screening, Stedman 
Machine reported.
  The company’s hammer mill grinder 
reportedly reduces soft to medium-hard 
materials to finished particle sizes, with 
capacities of up to 300 tons per hour.
  The company’s chain mills break up 
agglomerations or lumps, and feature 
high-strength housing and a low-main- 
tenance impact curtain, Stedman Ma-
chine reported.
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  The Aurora dual-rotor crusher fea-
tures a dual-shaft design for a reportedly 
higher throughput and smaller particles 
for fine-tuning the final salt and crystal-
line product.
www.stedman-machine.com

Anti-COVID Package 
for Rugged Bus
TORSUS is offering the Anti-COVID-19 
package on its PRAETORIAN off-road 
bus. The package features distanced 
seats, each within a 3.5-mm-thick clear 
plastic pod. When social distancing is no 
longer practiced, the separators and the 
distance between seats can be removed 
with minimal work, the company reported.
  The 37-seat PRAETORIAN was de-
signed for harsh environments and is 
based on a MAN chassis and is pow-
ered by MAN engines and drivetrain. It 
features Michelin off-road tires, mili-
tary-grade coating on parts, and a design 
for operation on most terrains and condi-
tions, TORSUS reported.
www.torsus.eu

E-book on Tramp Metal 
Removal
STEINERT launched an e-book on tramp 
metal removal equipment selection. The 
company has a range of magnets for use 
in tramp metal removal applications, and 
the book simplifies the selection deci-
sion-making process.
  The e-book is available for download 
now.
https://bit.ly/3ak0XwM

Mining Tires Made in Holland
Magna reported the 29.5R25 Magna 
M-Terrain E4/L4 tire is now made in 
the Netherlands. The field-proven tire 
has previously been and is currently 
produced elsewhere, but demand for 
made-in-Holland tires prompted the de-
velopment, the company said. 

  The tire is EUR.1 certified, which 
means it can be imported into certain 
countries without import duties.
  Magna reported the move anticipates 
future needs of its customers. The tire is 
available now.
magnatyres.com

Synchronous Reluctance 
Motors Cut Losses
ABB reported the IE5 SynRM motor of-
fers 50% lower energy losses compared 
to IE2 motors. The synchronous reluc-
tance motor meets the new IE5 ultra-pre-
mium energy-efficiency class from the In-
ternational Electrotechnical Commission, 
the company reported.
  The SynRM design combines the per-
formance advantages of permanent mag-
net technology with the simplicity and 
service-friendliness of an induction plat-
form. Benefits include lower bearing and 
winding temperatures for enhanced reli-
ability and long life, ABB reported. The 
motor also produces less noise.
  The units can be used as standard 
induction motors in pumps, fans and 
conveyors. They can replace induction 
motors as they have the same size and 
output power. They are available with 
output power of 5.5 to 315 kW in frame 
sizes IEC 132-315.
  Separately, ABB launched Ability Ge-
nix Industrial Analytics and AI suite, de-
scribed as a scalable analytics platform 
and application bundle that combines 
operational data with engineering and IT 
data to deliver actionable intelligence for 
improving operations.
  The platform is described as a data con-
vergence point, where data from diverse 
sources get context from a unified analytics 
model. Artificial Intelligence produces in-
sights for prediction and optimization.
  The platform and applications are 
supplemented by ABB services that help 

with interpreting the insights and predic-
tions provided. Customers can subscribe 
to analytics-on-demand offerings from 
the company.
  Ability Genix can be deployed to the 
Microsoft Azure cloud, on-premise, or by 
a hybrid solution. 
ABB.com

Lighter Scaffold Floors With 
Better Grip
Wilhelm Layher GmbH & Co. KG an-
nounced the Steel Floor LW, scaffolding 
floors made of high-grade steel and fea-
turing a lower material thickness that re-
duces weight by up to 10% at high-load 
capacity. The floor is also more effective 
and easier to grip than predecessor tech-
nology, the company reported.
  The enhanced grip comes from new 
longitudinal profiling and offers more er-
gonomic handling for better safety, the 
company reported. The floors can be used 
with predecessor floors. They can be used 
up to load class 6 and in safety gates and 
roof safety scaffolds.
www.layher.com

Slurry Pump
Vertiflo Pump Co. announced the Se-
ries 1600 horizontal close-coupled, 
vortex end-suction pumps offer a capa- 
city of up to 1,600 gallons per minute, 
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heads of up to 170 ft, and can handle temperatures of up 
to 250°F.
  The pumps can be made of cast iron, stainless steel or alloys. 
They feature a convenient back pull-out cost-saving feature for 
easy inspection or maintenance, the company reported.
  Impeller design ensures better passage of solids, reduces ax-
ial loading and prevents dirt from entering the sealing area.
www.vertiflopump.com

Deep-Immersion Training Module
Immersive Technologies unveiled PRO4-B, a simulator platform 
for realistic, immersive training. It is optimized for surface min-
ing, with increased resolution on a 180° screen for more realis-
tic virtual experiences and fewer distractions.
  Company literature described the high fidelity simulator as 
the culmination of a long line of predecessor technologies that 
are field proven and widely deployed.
  Immersive Technologies has developed advanced simulator 
modules for mine sites in more than 45 countries.
www.immersivetechnologies.com

Cordless Torque Multiplier
Snap-on Industrial released the Cordless Torque Multiplier, a 
heavy-duty, transducer-controlled, battery-powered tool capable 
of delivering between 250 and 3,000-ft-lb of torque.
  The CTM employs 
intelligent joint sens-
ing technology that 
continually mea-
sures the joint during 
tightening and, when 
necessary, deploys 
dynamic braking to 
avoid overshoot due 
to motor inertia.
  The tool allows 
two-way communica-
tion via Bluetooth for live data, and it can save and download 
up to 3,000 time- and date-stamped readings via USB cable, 
Snap-on Industrial reported. Data can be output in SSV format 
to communicate directly with a data management system. The 
tool can communicate with smart devices, which can push data 
to the cloud. Information, such as tightening sequences, can 
also be sent to the CTM.

  The cordless CTM removes the need for on-site generators, 
the company reported. Going cordless declutters the workplace 
of trailing cables and hoses.
www.snapon.com

Lamps Adapt to Temps
HELLA announced the VALUEFIT work LED lamp series, which 
is described as offering powerful light output in a compact and 
attractive design.
  The TS3000 and 
TR3000 achieves 
3,000 lumens at an 
ambient temperature 
of 25°. The TS1700 
and TR1700 reach-
es 1,700 lumens.
  The housing and 
the bracket are in 
black. The lamps 
come with a thermal 
sensor that adapts to 
the temperature, prevents overheating or LED failure, and in-
creases light output in low temperatures.
  The lamps are completely maintenance free, and offer signifi-
cantly longer life than halogen equivalents, HELLA reported.
www.hella.com
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Using heavy-duty low-
maintenance direct-drive 
blowers, Air Blast belt wiper 
systems remove carry back 
material off of the bottom side of your conveyor. 
Use it alongside primary/secondary scrapers, or by itself in 
the case of a pleated belt.
Available in a range of pressures 
and widths to accommodate 
various sizes of belts and 
types of carry back material.

www.airblastinc.com
toll-free: (866) 424-7252  ■�

sales@airblastinc.com

AirBlast 
belt wiper 
systems
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Consulting services from 
exploration through to 
mine closure

Engineering Expertise for
Potash Projects Worldwide

Schlumpberger Inc offers productivity 
solutions, project and outage manage- 
ment, and feasibility study reviews of 
evaporite deposits.

Contact: michael@schlumpberger.co

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 
jjensen@mining-media.com.

ENGINEERING AND
MINING JOURNAL ®

FOR ADVERTISING,
CONTACT YOUR

INTERNATIONAL SALES 
REPRESENTATIVE:

Midwest/Eastern U.S. & Canada
Victor W. Matteucci

Tel: +1 440-725-7565
vmatteucci@mining-media.com

Western U.S., Canada & Australia
Frank Strazzulla

Tel: +1 949-459-1767
fstrazzulla@mining-media.com

Germany, Austria & Switzerland
Gerd D. Strasmann

Tel: +49 202 28 14 64 83
info@strasmann-media.de

Scandinavia, U.K. & European
Colm Barry

Tel: +46 (0) 736 334670
colm.barry@telia.com

Japan
Masao Ishiguro

Tel: +81 (3) 3719-0775
ma.ishiguro@w9.dion.ne.jp

Process Pumps For 
Mineral Preparation

Polymer, Flotation, pH Control
FCA, Belt DeIcers, Latex
FMC Gland Water Pumps

Phone: 724-225-1995
Email: deltaps@earthlink.net

VISIT WWW.E-MJ.COM 
FOR MORE INFORMATION 
VISIT WWW.E-MJ.COM 
FOR MORE INFORMATION 

FOR SALE

ROLLER PRESS FOR SALE
1- KHD Roller Press System RPS7-120/63, complete with 
spare rollers (approximately 4’ D by 2’ W) and other spare parts. 
Two Toshiba motors (400KW each) with Variable Frequency 
Drives and two Siemens gear boxes.
Never used and still in crates.
Net Weight: 157.25 US tons or 142,656 Kgs.
Located in Texas, USA. Serious inquiries please call or text 
210-827-1555 for more information.

www.vertiflopump.com
www.srk.com
www.deltapump.net
mailto:michael@schlumpberger.co
mailto:jjensen@mining-media.com
mailto:vmatteucci@mining-media.com
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MARKETS

Gold prices pulled back a little during 
August, dropping 5.7% (or $117.20/
ounce) to $1,946/oz from $2,063.20/
oz. Silver and palladium, however, were 
able to sustain high levels of $27.56/oz 
and $2,263/oz, respectively. Platinum 
followed gold’s lead, dropping 6.8% (or 
$67/oz) to $919/oz from $986/oz.
  The big story during August involved 
base metals, which all posted gains of 
2% or more. Copper and iron ore posted 
noteworthy gains. Iron ore prices rose 
an additional $7.17 per dry metric ton 
(dmt) to $126.06/dmt, a new six-year 
high. The spot copper price on the Lon-
don Metal Exchange (LME) closed at 
$6,788.50/mt  (or $3.09/lb) on Sep-
tember 1, which was a two-year high. 
The three-month forward price on the 
LME for copper briefly reached $6,830 
/mt (or $3.10/lb) before pulling back. 
For copper miners, an extended period 
of more than $3/lb would let them make 
the investments they need to sustain 
long-term supply lines.
  Why would metal price move so high 
when the world economy is still sputter-
ing? Part of the answer lies with the U.S. 
Federal Reserve’s recent announcement 
regarding a more aggressive monetary 
policy, which weakened the dollar. A 

weakening dollar gave metal markets 
a boost by making commodities more 
affordable for companies based outside 
the U.S., such as Chinese steel mills 
and smelters. Some recent data report-
ed by the Wall Street Journal indicated 
that the activity in the Chinese manu-
facturing sector last month grew at its 
fastest pace in a decade.
  Another factor supporting the high-
er prices is the timing of COVID-19 
recoveries by region. China idled its 
steel mills and smelters early while the 

mines were still in operation. When the 
Chinese brought these activities back 
online, the mines in Chile (copper), 
Peru (coper) and Brazil (iron ore) were 
taken offline as the virus spread around 
the globe. The Chinese mills consumed 
their stocks while imports slowed and 
they are now trying to replenish those 
stocks. The mines in Chile and Peru 
have restarted and they are ramping 
up production, but many of the mines 
in Brazil are still coping with COVID-19 
contagion.

Copper and Iron Ore Hit New Highs
By-By Steve Fiscor, Editor-in-Chief

Gold and silver prices provided by KITCO Bullion dealers (www.kitco.com). Platinum group metals prices provided by Johnson Matthey (www.platinum.matthey.com). 
Non-ferrous base and minor metal prices provided by London Metal Exchange (www.lme.co.uk). Iron ore prices provided by Platts Iron Ore Index. Currency exchange rates 
were provided by www.xe.com.

(September 2, 2020)

Precious Metals ($/oz) Base Metals ($/mt) Minor Metals ($/mt) Exchange Rates (U.S.$ Equivalent)

Gold $1,946.00 Aluminum $1,778.50 Molybdenum $18,040 Euro (€) 1.183

Silver $27.56 Copper $6,719.00 Cobalt  $33,005 U.K. (£) 1.333

Platinum $919.00 Lead $1,951.00     Canada ($) 0.766

Palladium $2,263.00 Nickel $15,658.00  Iron Ore ($/dmt)  Australia ($) 0.732

Rhodium $12,700.00 Tin $18,200.00 Fe CFR China $126.06 South Africa (Rand) 0.059

Ruthenium $270.00 Zinc $2,539.00    China (¥) 0.146

http://www.kitco.com
http://www.platinum.matthey.com
http://www.lme.co.uk
http://www.xe.com
http://www.e-mj.com
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