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Is modular the answer for cash-strapped 
start-ups?

T
he mining industry is entirely dependent on 
the equipment being used and, as a result, it 
is important that costs are reduced, not only 
in terms of the equipment it is buying, but 

also the usage of that equipment.
Nowadays, it’s extremely expensive to build 

a new processing plant. Mining companies are 
therefore turning to modular plant systems that 
offer several advantages such as lower capital 
costs and quicker lead times than their bespoke, 
specialised counterparts. Offering significant cost 
benefits and a low environmental footprint, sev-
eral manufacturers can customise self-contained, 
high-recovery plants for minimal start-up capi-
tal, using high-quality components and in-house 
expertise.  

In a world where access to funding remains the 
single biggest hurdle for junior miners and capi-
tal dilemmas are at the forefront of junior mining 
executives’ minds, modular processing plants are 
proving to be the answer for start-up operations/
junior or artisanal miners, as they allow them to 
start small and ramp up as they generate cash 
flow. 

As you will see in this edition of Modern Mining, 
a key driver for these solutions is that they offer 
lower capital costs and a quick return on invest-
ment compared with their conventionally tailored 
plants – a major drawcard for the junior mining 
sector.

In fact, the modular solution has over the 
years been proven to offer an array of benefits 
to miners seeking a quick route to production. 
From a design perspective, customers can select 
the components they need to suit their specific 
application. These components (units) are then 
interlinked with conveyors and a solution is 
tailored to their specific needs and site specifica-
tions. Once the design is defined, all the modules 
and individual components are sent to site, lifted 
into place and bolted together.

Modular plants by their very nature are quick 
to go from concept to production, with standard 
components mostly readily available. The fact that 
no major infrastructure is required, translates into 
reduced set-up costs on site. With no customised 
components required, most spares are readily 
available at short notice. The standardised and 
easily available spares mean that mines have less 

of an obligation to hold extensive spares on site, 
especially in remote locations.

Because they are pre-engineered, their man-
ufacturing lead time is much shorter. Several 
manufacturers’ approach towards workshop pre-
assembly results in simpler and quicker erection 
on site, which leads to shorter overall project dura-
tion, lower site costs and quicker returns. 

Additionally, should requirements change at 
any point within the design process, customers 
are able to tweak the requirements, so they have 
exactly the right layout, equipment and capacity 
to get the job done at all times. Mining compa-
nies get to choose what they need and when 
they need it, and can add modules as and when 
required.

I am also impressed by how modular plants can 
be utilised to gain early access at low capital cost, 
followed by phased expansion at a later date, 
once a steady cash flow has been established. 
These plants allow for ease of plant extensions. 
Subject to the lifespan of the operation, the modu-
lar concept also allows for decommissioning and 
reinstating on alternate sites. They are also ideal 
in cases where a small deposit with a relatively 
short life of mine cannot support a large capital 
expenditure plant.

Looking ahead, I believe that the modular 
solution will further gain popularity, especially as 
markets become more dynamic and mines expect 
quick and predictable solutions. Manufacturers 
are also constantly refining and adding to this 
concept. They are investing significant design and 
manufacturing resources in this product range. 
Customers are realising the value and benefit of 
being able to move the plants to new locations 
relatively easily, especially those processing tail-
ing dumps on various sites. 

The short lead-times and the ability to move 
the plant and change layouts mean that mining 
companies have more flexibility when it comes 
to reacting to changing market and operating 
conditions. 

However, the growth of the market will always 
be driven by cost, efficiency and safety. In my 
view, this is going to be a growing opportunity in 
both the mining and aggregate space. The indus-
try, however, will see an influx of new players in 
this sector and an increase in competition. 
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MINING News

Tirupati Graphite plc, the fully integrated, 
revenue generative, specialist graphite 
producer and graphene developer with 
operations in Madagascar and India, has 
achieved record production and sales in 
Q1  2021 from its Sahamamy 3  000  tpa 
primary graphite mining and processing 
operations in Madagascar. Additionally, it 
continues to advance the development of 
the first 9 000 tpa module of its second 
project, Vatomina, to support the strong 
demand for its products and expansion of 
further capacities.

Shishir Poddar, CEO of Tirupati Graphite, 
says, “We are very pleased with the con-
tinued efforts of our team resulting in 
our achieving near nameplate capacity 
at Sahamamy and remaining on track to 
commission Vatomina’s first module this 
quarter, while we still face logistical and 
other challenges caused by the pandemic. 
The increase in capacity in Madagascar 

Record sales at Tirupati’s primary graphite operations in Madagascar
to 12 000 tpa is an important near-term 
milestone, being the current key revenue 
source for the Company, and positive step 
in our existing plan to increase capacity to 
84 000 tpa by 2024.

“We are growing at a particularly oppor-
tunistic time.  In particular, the key role of 
flake graphite graphene in the green econ-
omy is being recognised across the globe 
with the likes of UBS, The World Bank and 
many others releasing reports suggesting 
increasing demand for this critical material 
could cause the market to grow in double 
digit CAGR. We are therefore excited for 
the future and look forward to updating 
the market on further developments in due 
course.”

Tirupati continues to advance its opera-
tions across its portfolio including its two 
primary mining and processing projects 
in Madagascar, Vatomina and Sahamamy, 
and its speciality graphite and graphene 

processing businesses in India.
Demand for Tirupati’s graphite products 

across these divisions has been strong, 
with the Company experiencing increased 
engagement with end users across vari-
ous areas of application including energy 
storage and e-mobility, flame retardant and 
other expandable graphite applications, 
thermal management, and conventional 
applications. Accordingly, the company 
continues to advance its medium-term 
development plan (MTDP) to support this 
demand. 

At its Sahamamy project in Madagascar 
the Company achieved record sales of 97% 
nameplate capacity of high-quality flake 
graphite concentrate with up to 96% purity 
during Q1 2021, which was shipped to cus-
tomers globally.

Work is ongoing to increase production 
capacity to 84 000 tonnes per annum (tpa) 
by 2024 in several phases, 28-fold from 
current. In line with this, the first module 
of the second project, Vatomina, remains 
on track to be commissioned in Q2 2021, 
with first shipments of finished products 
expected to commence during the quarter; 
this will take total capacity in Madagascar 
to 12 000 tpa. Fleet mining equipment and 
processing plant equipment continue to 
arrive in Madagascar, while the construc-
tion of the 12 km, 6 m-wide road connecting 
Sahamamy and Vatomina is also rapidly 
advancing and is expected to be com-
pleted within weeks. 

Additionally, the company is continuing 
the next phase of exploration activities to 
upgrade and expand the existing mineral 
resource inventory across both projects. The increase in capacity in Madagascar to 12 000 tpa is an important near-term milestone for the company.

New executive appointments at UMS
UMS has announced that Robert Hull is join-
ing the company as chief operating officer 
as of April 1. Previously the MD for the South 
African branch of a large engineering firm, 
Hull will be working closely with the CEO 
and executive team in driving the strategic 
growth of the groups’ Shaft Sinkers and 
METS divisions within the mining and metal-
lurgical processing sectors. 

He will also be responsible for over-
seeing the day-to-day operations of the 
group. A mining engineer by trade, Hull has 
extensive knowledge and experience of a 
multitude of mining methods including vari-
ous surface and underground methods in 

select and bulk resources.
The company has also announced that 

Murray Macnab has taken up the role of 
group technical director for the UMS Group. 
Murray has been with the UMS Group 
since 2017, first as the MD for the METS 
Mining and Process Divisions before being 
appointed as Group COO in 2018. 

In his new role, Macnab will be over-
seeing the development of technical 
knowledge, standards and innovative 
solutions for sinking and mining practices, 
including all R&D. He will further play a 
key role in developing the group’s inter-
national markets and assisting clients in 

finding innovative solutions to their mining 
challenges. Macnab has been active in the 
mining industry for 35 years and is inter-
nationally regarded as a specialist shaft 
sinking engineer. 

Murray Macnab has taken up 
the role of group technical 
director for the UMS Group.

Robert Hull is joining UMS as 
chief operating officer.
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Coal production from the top 10 mining 
companies (Coal India, China Shenhua, 
Yanzhou Coal, Peabody, China National 
Coal, Glencore, Siberian Coal, PT Bumi, 
BHP and Arch Resources) fell from a col-
lective 1,704 Mt in 2019 to 1,633 Mt in 
2020, which is a 4,2% decline. The most 
significant declines were observed from 
Arch Resources (28,6%), PT Bumi (24,9%), 
Glencore (23,9%) and Peabody (21,8%), 
according to GlobalData, a leading data 
and analytics company. 

GlobalData expects production from the 
top 10 companies to be between 1,683 – 
1,740 Mt in 2021, which is an increase of up 
to 6,6% compared with the collective out-
put in 2020 (1,633 Mt). Operating activities, 
backed by the rollout of vaccine and strict 
COVID-19 protocols on-site, returning to 
normal is expected to be a key production 
driver for companies in 2021.

Production from Arch Resources (for-
merly Arch Coal) declined primarily due to 
the sale of the Holden #22 Surface mine 
in December 2019, coupled with weak 
economic conditions during Q1 2020. In 
addition, the temporary suspension of the 
Viper mine in Q2 2020 further disrupted 
the company’s coal production. 

Vinneth Bajaj, associate project manager 
at GlobalData, comments: “Heavy rainfall 
amid the outbreak of COVID-19 impacted 
PT Bumi’s output in 2020, while Glencore’s 
coal output fell for the fourth consecutive 
quarter as the company’s Colombian coal 
assets remained suspended as part of the 

COVID-19 preventive measures. Scheduled 
production cuts across the Australian port-
folio also impacted the company’s overall 
output as did the placement of the Prodeco 
mine under care and maintenance and 
strikes at Cerrejon between August and 
December 2020.”

Peabody’s output dropped primarily due 
to the upgrade of the main line conveyor sys-
tem at Shoal Creek, alongside pit sequencing 
work at Moorvale and a dragline outage at 
Coppabella. In addition, the company also 
suspended operations at the Wambo under-
ground mine for around 59 days during the 
second half of 2020. The closure of mines 
including Kayenta and Cottage Grove (Q3 
2019) and Wildcat Hills (Q2 2020) further 
impacted the company’s output.

Bajaj continues: “BHP’s coking coal 
production was impacted by planned 

maintenance at the Saraji and Caval Ridge 
mines, environmental disruptions at La 
Nina, and lower yields at the South Walker 
Creek and Poitrel mines. Meanwhile, the 
thermal coal segment, from which the com-
pany is expected to exit in the near future, 
was affected by a 91-day strike at Cerrejon, 
which started on August 31, 2020.

“In contrast, production from Coal India 
rose by 4% owing to a recovery in the off-
take from India’s power sector, which was 
supported by a resumption in industrial 
and commercial activities as the country’s 
electricity demand started to recover from 
the COVID-19 setback. Output from China 
Shenhua, Yanzhou and China National Coal 
Group also increased, rising by 3,1%, 10,2% 
and 8,1%, respectively, in 2020, mainly 
owing to a quick recovery in China, particu-
larly during the second half of 2020.” 

Coal production from top 10 mining companies to increase by up to 6,6%

GlobalData expects production from the top 10 companies to be between 1,683 and 1,740 Mt in 2021.

https://www.maptek.com/40_years/
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Sibanye-Stillwater restructures historical Lonmin BEE structure
Sibanye-Stillwater (Tickers JSE: SSW and 
NYSE: SBSW) has announced that effec-
tive 13 April 2021, it has restructured the 
previously highly indebted Lonmin Plc (sub-
sequently changed to Lonmin Limited and 
now renamed Sibanye UK Limited) broad-
based black economic empowerment 
(B-BBEE) structure in relation to Western 
Platinum Proprietary Limited (WPL) and 
Eastern Platinum Limited (EPL) (WPL and 
EPL hereinafter collectively referred to as 
Marikana), with a view to ensuring the sus-
tainability of the B-BBEE shareholding in 

Marikana and facilitating the realisation of 
value to the B-BBEE shareholders.

Subsequent to its acquisition of Lonmin 
in June 2019, Sibanye-Stillwater has had 
constructive engagements with Phembani 
Group Proprietary Limited (which inherited 
its participation in the Marikana B-BBEE 
structure in December 2015, as part of a 
larger non-related transaction) and the other 
Marikana B-BBEE shareholders regarding 
the restructuring. 

Neal Froneman, CEO of Sibanye-Still-
water, commenting on the restructuring, 

says: “We welcome the restructuring of the 
Marikana B-BBEE shareholder structure, 
which is the result of engagements with all 
the relevant shareholders in order to reach 
an agreement that is sustainable, ensures 
the real accruing of value to the Marikana 
B-BBEE shareholders and is fair to all 
stakeholders.

The revised structure will allow for a sus-
tainable capital structure for the Marikana 
B-BBEE shareholders, as well as immedi-
ate access to distributable cash flow and 
the ongoing transfer of tangible value. This 
re-structuring is supported by all Marikana 
B-BBEE shareholders.” 

In 2020, Barrick Gold Corporation’s envi-
ronmental strategy paid real dividends, 
from improved water management in 
Tanzania to innovative rehabilitation plans 
in North America. At the group level, 
Barrick recorded zero Class 1 environmen-
tal incidents for the third consecutive year, 
reduced Class 2 incidents by 38% year-on-
year and exceeded its target of reusing or 
recycling at least 75% of its water.

Barrick is committed to being a good 
neighbour, a responsible corporate citizen 
and a conscientious caretaker of the envi-
ronment. “We believe these traits are the 
very foundation on which to build a modern 
mining company and are as important as 
geotechnical expertise and free cash flow,” 
president and chief executive Mark Bristow 
says in the company’s 2020 Sustainability 
Report, published on April 8.

Bristow says Barrick’s approach to 
climate risk was led by site-specific strat-
egies based on science and operational 
realities, rather than hopeful aspirations, 
and it was constantly reviewed in the light 

Barrick’s 2020 Sustainability Report shows significant advances in ESG
of technological advances. Identification 
and realisation of the opportunities these 
offered enabled the company to update its 
2030 emissions reduction target from 10% 
to 30% against its 2018 baseline. Barrick’s 
ultimate aim is to achieve net zero emis-
sions by 2050.

“Our current roadmap includes energy 
efficiency measures across the group and 
ambitious plans for more solar power in 
Mali and Nevada, and the conversion of a 
power station in Nevada from coal to natu-
ral gas. It also details our achievements to 
date with new battery technology installed 
to augment our hydropower stations in 
the Democratic Republic of Congo, and 
the conversion of our power station in the 
Dominican Republic from heavy fuel oil to 
cleaner energy sources,” he says.

Bristow says, with the COVID-19 pan-
demic driving more people below the 
poverty line, Barrick is maximising the 
social and economic benefits its mines 
inject into their host countries and commu-
nities. In 2020, the company established 

community-led development committees at 
all its operational sites. These committees 
currently oversee an investment of more 
than US$26-million in projects ranging 
from digital education programs in Nevada 
to water treatment initiatives in Argentina to 
the ongoing funding of the Paiam hospital 
in Papua New Guinea.

Barrick’s prompt and effective response 
to COVID-19 largely protected its busi-
ness and people from the impact of the 
virus – the mines in Nevada as well as 
the Africa and Middle East region did not 
lose a single shift to the pandemic – and 
it also provided a further opportunity for 
the company to demonstrate its commit-
ment to partnerships. Barrick spent more 
than US$30-million on COVID-19-related 
community support measures in 2020 and 
has prepaid more than US$300-million to 
date in taxes and royalties to ease the pan-
demic’s economic pressure on some host 
countries.

The company’s 2019 Sustainability 
Report was the first in the industry to pub-
lish a detailed ESG scorecard, based on 
key metrics and rating Barrick against its 
peers. The scorecard, says group sustain-
ability executive Grant Beringer, provides 
the market with a transparent overview of 
the company’s performance and also drives 
improvement at site level.

“In 2020, there was a marked improve-
ment against most metrics and we improved 
our overall score. The fact that we still gave 
ourselves a B grade shows we realise that 
we still have some way to go and that there 
is no room for complacency. In keeping 
with our target of continued improvement, 
this year’s scorecard includes additional 
metrics which will be used to assess our 
2021 performance,” he says. Barrick’s Tongon Gold Mine.
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Resolute Mining Limited (ASX/LSE: RSG) 
has announced that ongoing mine design 
optimisation at the Syama Gold Mine 
(Syama) in Mali, along with ongoing explo-
ration and feasibility studies at Tabakoroni, 
has resulted in an updated Syama LOM 
plan.

Resolute’s Interim CEO, Stuart Gale, com-
ments: “We are very pleased to release our 
latest plans for the Syama operations, which 
highlight an improved production and cost 
profile over the current 11-year mine life.

“This follows a period of exploration 
and mine design work at the Tabakoroni 
Underground together with the extension 
of our oxide operations.

“Syama has a significant gold endow-
ment and there is still a great deal of 
exploration to be undertaken in this excep-
tionally prospective area. We remain very 
confident that the Syama LOM will continue 
to develop and extend beyond what we 
have published today.

“In addition, we also remain focused on 
identifying further extension and develop-
ment opportunities at Mako in Senegal, to 
extend our mining activities beyond the 
current Mako LOM.”

Syama is a large-scale operation which 
currently comprises the Syama Underground 
Mine and a series of satellite open pit mines 
which provide ore to two separate process-

Beryl Group’s acquisition of Africoal’s stake 
in Eyethu Coal now effectively makes the 
group the 100% shareholder in Eyethu Coal.

Beryl Group is a Pan-African diversified 
investment company, focusing on strate-
gic proprietary investments. It holds equity 
interests in a balanced portfolio of medium 
and large capitalised companies spanning 
across three core sectors: logistics and rail, 
coal and financial services.

In order to expand the mining footprint 
of Beryl Group, Beryl Coal was established. 
Beryl Coal is a majority black female owned 
entity with strategic vision to obtain various 
reserves and continue supply to the local 
market with a view to expand to the export 
market. 

This strategic view is driven by Group 
CEO Dr. Reabetswe Kgoroeadira who 
says in driving the group’s strategy, she is 
guided by the philosophy that “consistency 

Updated life of mine for Syama
ing circuits: a 2,4-million tonne per annum 
(Mtpa) sulphide processing circuit and a 
1,5 Mtpa oxide processing circuit.

The updated LOM demonstrates:
• Average annual gold production at 

Syama between 2021 and 2029 of 
between 245 000 oz and 300 000oz at 
an average AISC of US$1 000/oz.

• Over the current scheduled 11-year mine 
life, Syama will produce 2,9 Moz at AISC 
of under US$1,000/oz.

• Operation of the Syama Underground 
Mine, based on the current LOM, extends 
to 2031 and with further exploration, 
is expected to continue beyond this 
timeframe.

• Syama oxide operations continue to the 
end of 2023 with mining and processing 

Resolute’s Syama Gold Mine in Mali.

of ore from the Cashew, Tabakoroni, 
Tellem and Paysans satelite open pit 
operations.

• Development of  the Tabakoroni 
Undergound Mine at an estimated capi-
tal cost of US$86-million to commence 
in 2023, with operations commencing in 
2024 and continuing to 2030.

• Further mine life extensions are consid-
ered likely given the highly prospective 
tenement package and limited depth of 
drilling at both Syama and Tabakoroni to 
date.
Minimal project capital is required over 

the remaining Syama LOM aside from the 
capital required to establish underground 
mining at Tabakoroni. Sustaining capital for 
tailing storage, underground capital devel-
opment and mobile equipment replacement 
are included in estimates of AISC. 

Beryl Group acquires Eyethu Coal
and execution are the two most important 
currencies in business”. This is evidenced 
by the great strides Beryl Group has made 
in its 20 years of existence.

With annual revenues exceeding 
R3-billion, Beryl Group’s coal platform will 
provide the prospect of economic stimulus 
by adding an estimated 2 000 more jobs 
throughout the company’s several mining 
operations.

Eyethu Coal was established in 2004, 
and the company has constantly explored 
the Mpumalanga region of South Africa for 
new coal reserves, thus ensuring the future 
sustainability and ability of the company to 
supply coal into designated markets. Eyethu 
produces in excess of 4-million tonnes of 
coal annually, adding to an already existing 
strong Beryl Coal portfolio. Further capital 
injection is planned to optimise the assets 
and increase the life of the mines.

The Eyethu acquisition adds greatly to 
the larger strategic vision of the group’s 
coal platform, opening up a solid and 
expansive coal export business for Beryl 
Group.

Beryl Group chairman Neverl Kambasha 
says: “Our decision making is derived from 
our ability to add value in every opportunity 
and transaction we engage in.” 

The Eyethu acquisition adds greatly to the larger strategic 
vision of the group’s coal platform.
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Recent results from Perseus’s exploration 
programmes in Côte d’Ivoire demonstrate 
potential for organic growth of gold inven-
tories across its multi-mine asset portfolio, 
as follows: 

Encouraging results at Govisou, 3 km 
from Perseus’s Yaouré Gold Mine, with 
wide intercepts of shallow gold mineralisa-
tion including: 
o YRC1574: 93 m @ 2,74 g/t Au from 0 m 

and 24 m @ 1,18 g/t Au from 98 m 
o YRC1596: 65 m @ 2,73 g/t Au from 24 m 

and 35 m @ 3,49 g/t Au from 105 m 
o YRC1457: 25 m @ 3,33 g/t Au from 55 m
o YRC1458: 52 m @ 3,02 g/t Au from 28 m
o YRC1573: 92 m @ 2,60 g/t Au from 0 m 
o YRC1565: 77 m @ 2,47 g/t Au from 0 m 
o YRC1572: 76 m @ 2,40 g/t Au from 8 m 

Early indications suggest Govisou hosts 
a ‘pencil- shaped’ plunging structure that 
remains open at depth. Follow-up drilling 
is planned to improve understanding of the 
Govisou mineralisation.  

Drilling at Bagoé permit, 70 km from 
Perseus’s Sissingué Gold Mine, confirms 
gold mineralisation at the Antoinette, 

The Ghanaian Minister for Lands and Natural Resources, Hon. 
Samuel A Jinapor, MP, has restored Resolute Mining Limited’s min-
ing lease for the Bibiani Gold Mine.

The minister has advised the company that having regard to 
Ghana’s standing as the largest gold producer in Africa and among 
the top seven producers in the world, and the need to maintain 
investor confidence globally and in particular maintain Ghana’s 
reputation as the preferred destination for mining investment in 
Africa, the mining lease has been restored subject to the following:
 the company and the holder of the mining lease, Mensin Gold 

Bibiani Limited (MGBL) (a subsidiary of Resolute Mining), acknowl-
edge and accept that the mining lease was terminated;

Resolute Mining’s Bibiani mining lease restored

Resolute Mining Limited’s mining lease for the Bibiani Gold Mine in Ghana has been restored.

Exploration success for Perseus in Côte d’Ivoire
Véronique and Juliette prospects.

Drill results from the Bagoé prospects 
will form the basis for a Definitive Feasibility 
Study (DFS) on a mining and trucking opera-
tion that will result in ore being transported 
to Sissingué for processing. The DFS is due 
to be completed in the June 2021 quarter. 

Perseus is on track to deliver on its plan 
of producing more than 500 000 oz gold 
per annum from FY2022, with each of its 
Edikan, Sissingue and Yaoure gold mines in 
production and producing to plan.

Perseus’s MD & CEO, Jeff Quartermaine 
says: “For the past five years or so, Perseus 
has been very focussed on funding the 
development of new mines. In that time, we 
have spent nearly US$400-million devel-
oping two new mines, one at Sissingué 
and the other at Yaouré in Côte d’Ivoire. 
This has left little capital available to invest 
in the organic growth of our company. With 
the completion of construction and the 
pouring of first gold at Yaouré in December 
2020, we are now able to adequately fund 
exploration programmes aimed at extend-
ing the lives of all our existing mines and 

Jeff Quartermaine, MD & CEO of Perseus.

organically growing our company. 
“The results published today illustrate 

the significant potential for the delinea-
tion of further Mineral Resources and Ore 
reserves in the vicinity of existing infra-
structure at each of our mines. Our Yaouré 
tenements are showing excellent poten-
tial for further discoveries and the drilling 
results achieved at Bagoé demonstrate 
why Perseus acquired Exore Resources 
Limited last year and promise to provide 
mill feed to materially extend the life of our 
Sissingué operation.” 

 the Ghanaian Government does not recognise the purported 
sale or transfer of the Bibiani Gold Mine to Chifeng Jilong Gold 
Mining Co. Ltd (Chifeng);

 Resolute and MGBL must, within 7 days, submit to the Ghanaian 
Minerals Commission: a report detailing the full state of affairs 
at the mine including the environment, health and safety condi-
tions, in accordance with the Ghanaian Minerals and Mining Act 
2006 (Act 703) (Ghanaian Mining Act); and a detailed plan for 
the redevelopment of the mine with timelines and investment 
requirements;

 any purported sale, assignment or transfer of a right in the mine 
to a third party requires the prior approval of the Ghanaian 
Government in accordance with the Ghanaian Mining Act; and

 the Ghanaian government objects to the purported sale or 
transfer to Chifeng and the creation of any interest in the mine 
to Chifeng or any third party will be deemed invalid without the 
express prior approval of the government.

Resolute intends to comply with the conditions imposed by the min-
ister in relation to the restoration of the mining lease.

Resolute’s Interim CEO, Stuart Gale, comments: “We are very 
pleased to have come to a quick and amicable resolution which 
provides clarity and confirmation of MGBL’s mining lease at the 
Bibiani Gold Mine. I would like to thank the Minister for his lead-
ership and cooperation on this matter and we look forward to 
working with him and the Minerals Commission to identify a devel-
opment option at Bibiani which sees the mine resuming production 
as quickly as possible for the benefit of all stakeholders.” 
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Lucara Diamond Corp has entered into a 
24-month extension of its definitive sup-
ply agreement with HB Antwerp (HB), in 
respect of all diamonds produced in excess 
of 10,8 carats in size from its 100% owned 
Karowe Diamond Mine in Botswana.  

Large, high value diamonds in excess 
of 10,8 carats in size account for approxi-
mately 70% of Lucara’s annual revenues. 
Though the Karowe mine has remained 
fully operational throughout the COVID-19 
pandemic, Lucara made a deliberate deci-
sion not to tender any of its +10,8 carat 
inventory after early March 2020 amid the 
uncertainty caused by the global crisis. 

Under the terms of this novel supply 
agreement with HB, extended to December 
2022, the purchase price paid for each 
+10,8 carat rough diamond is based on the 
estimated polished outcome, determined 
through state of the art scanning and plan-
ning technology, with a true up paid on 
actual achieved polished sales thereafter, 
less a fee and the cost of manufacturing.  

Advantages include regular cash 
flow for Lucara using polished pricing 
mechanism; potential revenue upside, 
particularly suited for Lucara’s large, excep-
tional diamonds; increased tax revenue 
and additional beneficiation opportunities 
for the Government of Botswana; and a 
streamlined supply chain that achieves 
alignment between Lucara and HB to maxi-
mise the value of each +10,8 carat diamond 
produced at Karowe.

CEO Eira Thomas comments: “The deci-
sion to sell our +10,8 carat rough diamonds 
under a committed supply agreement with 
HB beginning in July of 2020 has helped 
support prices for this critical segment of 
our production amidst pricing uncertainty 
caused by the ongoing global pandemic. 

Ben Munanga appointed chairman of Kamoa Copper 
Ivanhoe Mines (TSX: IVN; OTCQX: IVPAF) 
has announced the appointment of Ben 
Munanga as chairman of Kamoa Copper’s 
board of directors. Kamoa Copper is the 
Democratic Republic of Congo (DRC) oper-
ating company of the joint venture between 
Ivanhoe Mines, Zijin Mining Group, Crystal 
River and the Government of the DRC that is 
developing the Kamoa-Kakula Copper Mine. 

Munanga has been the GM of Ivanhoe 
Mines Energy DRC (IVEN) – a sister company 
of Kamoa Copper that is responsible for deliv-
ering reliable, clean, renewable hydropower 
to the Kamoa-Kakula Copper Mine – since 
August 2015. Prior to joining IVEN, Munanga 
was the head of Power, Infrastructure & Bulk 
Services with Eurasian Natural Resources 
Corporation (ENRC) since 2009. 

Munanga is chairman of the Energy 
Commission of the Chamber of Mines. 
Before joining the mining industry in 2006, 
he held various senior positions in Eskom, 
South Africa for 11 years. 

In a concurrent move, Olivier Binyingo, 
Ivanhoe Mines’ vice president Public Affairs 
DRC, was appointed to the board of directors 
of Kamoa Copper to further enhance Kamoa 
Copper’s collaboration with government 
partners and local communities. 

Munanga replaces Louis Watum as chair-
man of Kamoa Copper’s board of directors. 
Watum has been appointed GM of Ivanhoe’s 
Kipushi zinc-copper-silver project, a joint-
venture with the DRC state-owned mining 
company La Générale des Carrières et des 
Mines (Gécamines). 

Lucara announces 24-month extension to HB supply agreement
Not only have rough diamond prices expe-
rienced a positive re-bound over the past 
two quarters, Lucara is also beginning to 
see the benefits of this strategy in access-
ing a broader marketplace and delivering 
regular cash flow based on final polished 
sales.

“We believe these early results warrant 
an extension of the arrangement for at least 
24 months to determine if superior pric-
ing and market stability for our large, high 
value diamonds can be sustained longer 
term, creating better alignment between 
all participants and the establishment of 
a healthier, more efficient global diamond 
supply chain.”

Oded Mansori, CEO HB Antwerp: “More 
than a supply agreement, this collaboration 
structurally embeds a new transparent and 
sustainable way of working in the diamond 
value chain. For the first time, different part-

Large, high value diamonds in excess of 10,8 carats in size 
account for approximately 70% of Lucara’s annual revenues.

ners of the value chain are fully aligned, 
sharing data and information throughout 
the process from mine to consumer.” 

www.alliedcranehire.co.za
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A
ECI Mining Explosives has significant experi-
ence and a long history in underground mining 
and has over the years continued to refine its 
offering to stay aligned with market require-

ments. Its technologies and solutions have been 
setting benchmarks in the global underground min-
ing industry from the very beginning. Having started 
in underground in 1896, the company has grown 
with the industry and is today at the forefront of safe 
and effective blasting operations across the world. 

Underground Bulk Systems principal, Hendrik 
Botha, explains that the evolution of rock mass lib-
eration saw early miners devising a technique called 
“fire setting”, whereby the rock was heated to pro-
mote expansion and then doused with cold water 

AECI Mining Explosives leading the next evolution  in safe and efficient underground blasting
With a long history in the underground mining environment dating 
back to 1896, delivering smart explosive delivery systems and 
solutions for the underground mining industry is part of AECI 
Mining’s integrated offering. The company’s Underground Bulk 
System’s (UBS) value proposition entails improved blast outcomes, 
efficiencies and cost containment from ‘mine to mill’.

AECI Mining Explosives’ 
technologies and solutions have 
been setting benchmarks in 
the global underground mining 
industry for a long time.

to contract and break it. As time progressed, black 
powder was used in mining applications as early 
as 1627 and in 1867 Swedish chemist Alfred Nobel 
invented dynamite by mixing kieselguhr with nitro-
glycerine, which turned into a manageable paste. 

Although ammonium nitrate was first synthesised 
in 1659, it was not used in explosives until World 
War I. Ammonium nitrate in itself is generally clas-
sified as an oxidiser and is thus easy to handle and 
transport. Commercial explosives are continually 
evolving and AECI Mining Explosives ensures that it 
leads development in line with industry requirements 
on safe and efficient mining. A major downside for 
these early solutions was the lack of safety, handling 
and logistics around commercial class 1.1D explo-
sives. The logistics of transporting the explosives 
from the manufacturing site, across public roads, to 
site, presented a major safety concern.

“Up to the early 90’s,” explains Botha, “these 
conventional explosives were effective, but safety 
in manufacturing and usage became a huge focus 
point. Consequently, different technologies were 
investigated and introduced. Underground emul-
sions, as a technology catered for performance as 
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AECI Mining Explosives leading the next evolution  in safe and efficient underground blasting

AECI Mining’s Emulsion Vertical 
Drop System has the potential 
to significantly streamline shaft 
delivery times and tramming 
schedules.

The company’s experience in 
underground mining has enabled 
it to perfect robust electronic 
initiation solutions with superior 
blasting performance.

well as improvement/optimisation. Emulsions were 
researched and developed as a system in parallel 
with the delivery system and the end-user.”

The early 2000’s saw significant investment in 
initiating systems as part of the safety initiative and 
driving more efficient blasting operations in mines. 
“The past 20 years,” says Botha, “however, took 
great strides in perfecting emulsion technology in 
conjunction with initiating systems as a value propo-
sition throughout the complete value chain.”

As part of its Underground Bulk Systems (UBS), 
AECI Mining Explosives offers a suite of latest gen-
eration products and services for underground 
blasting operations, such as bulk explosives, 
packaged explosives, initiating systems, blasting 
accessories and delivery systems, among other 
state-of-the-art technologies that enable miners to 
be safer and more efficient. 

UBS provides better control of breaking condi-
tions and includes downstream benefits such as 
uniformed fragmentation that improves processing 
of extracted ore. The complete system is under-
pinned by AECI Mining Explosives’ underground 
bulk value proposition, which endeavours to work 
towards prolonging the longevity of underground 
mines through safety and well controlled energy 
distribution.  

Emulsions for effective blasting
The emulsion technology endeavours to have no 
operator handle explosives during the loading/
charging process and the company accomplishes 
this by sensitising its emulsions as they exit the 
delivery system into the blast-hole. The sensitisa-
tion process is completed inside the blast-hole and 
only at this point, the product is sensitive to stimuli. 
“Underground Bulk Emulsion products, explains 
Botha, “are not classified as an explosive and it 
offers a high level of security and control, which has 
not been possible with conventional systems.” 

AECI Mining Explosives’ emulsion formulations 
are continuously being evolved to suit modern min-
ing methods. Each formulation is engineered to 
deliver differentiated blasting outcomes 
through adjustable energy. 

“The emulsion product range is 
developed with unique technology that 
enables cap sensitivity in the standard 
range and for it to stick in large diam-
eter up-holes with the S-range. The ability 
to vary density and energy during operations is 
another addition in our commitment to promote effi-
cient mining. All systems are developed taking into 
consideration the customer requirements and with 
safety as a key priority,” says Botha.

The company offers three emulsion delivery 

systems – bagged, hybrid and bulk. Applicable 
in conventional narrow reef mining at any depth, 
bagged emulsion is packaged in 25 kg polywo-
ven bags (2 x 12,5 kg), taking into account human 
ergonomics. The packaging arrangement greatly 
improves stock control and mobility. Bagged emul-
sion can be stored on surface and/or underground 
workings. When required, it is transported to under-
ground workings in standard material cars. Although 
it is classified as a non-explosive, limited quanti-
ties are allowed be stored adjacent to workings. 
Emulsion is delivered into blast-holes with AECI 
Mining Explosives’ portable charging units (PCU). 

Ideal for conventional or trackless mining at any 
depth, bulk emulsion is 
delivered to the 
surface silo(s). 



Key takeaways 
 AECI Mining Explosives has significant experience and a long history in 

underground mining and has over the years continued to refine its offering 
to stay aligned with market requirements

 As part of its Underground Bulk Systems, AECI Mining Explosives offers a 
suite of latest generation products and services for underground blasting 
operations

 AECI Mining Explosives’ emulsion formulations are continuously being 
evolved to suit modern mining methods

 The company’s experience in underground mining has enabled it to 
perfect robust electronic initiation solutions with superior blasting perfor-
mance, complementing the Zero Harm philosophy, with safety inherent in 
the system design

Mobile charging units (MCUs) are either filled from 
these silos on surface or alternatively, emulsion cas-
settes are deployed for filling MCUs underground. 
Cassettes are rotated and re-filled from surface silos 
as dictated by production demand.

Reaching new depths 
When it comes to hybrid, underground mines, up to a 
certain depth, have the option of bulk emulsion deliv-
eries by means of AECI Mining’s Emulsion Vertical 
Drop System. The Vertical Drop can be conducted 
from surface or from a dedicated underground dis-
tribution point to a centralised storage area where 
MCU’s are refilled.

AECI Mining Explosives employs a range of deliv-
ery systems in both narrow reef and trackless mining 
operations to afford users a flexible logistical solution 
for their explosives requirements. This is supported 
by the company’s ability to drop its emulsions 
1 000 m deep through the Emulsion Vertical Drop 
system to ease the mine’s transportation logistics. 

The Vertical Drop is a bulk emulsion delivery 
system where emulsion is transferred from surface 
through a borehole system into the underground 
workings. The infrastructure involves a sophisti-
cated system to safely transfer product from surface 
directly to underground storage facilities.

Storage facilities typically include silos, which 
are digitally regulated from a central vantage point. 
Emulsion technology eliminates the constraints of 
explosive deliveries imposed by legislation. 

“Our Emulsion Vertical Drop System has the 
potential to significantly streamline shaft delivery 
times and tramming schedules. The fact that storage 
facilities are in close proximity to the underground 
production areas, dramatically improves efficiencies 
by reducing travelling and turnaround time. The main 
objective of this innovation is to enable miners with 
better management of explosives and simplify com-
pliance to the regulations,” explains Botha. 

Industry leading initiating systems 
The company’s experience in underground mining 
has enabled it to perfect robust electronic initiation 
solutions with superior blasting performance, com-
plementing the Zero Harm philosophy, with safety 
inherent in the system design. 

“Our initiating systems and components are 
highly adaptable, designed with the user in mind and 
are available as ‘Standard’ and/or ‘Made-To-Order,” 
explains Botha. “The suite of initiating systems 
associated with underground emulsions includes 
nonelectric in different delays and lengths (shock 
tube) and electronic detonators, as well as a com-
prehensive range of boosters, detonating cords and 
starters.”

AECI Mining Explosives offers its customers 
in underground mining a full range of non-electric 
shock tube initiating products to use in conjunction 
with underground emulsions. Key benefits include 
the ability to be easily identified in dark environ-
ments to enhance safety, as well as quick and simple 
connection, saving time and labour. 

Meanwhile, the BlastWeb electronic initiation 
system is designed for underground environments 
where there is a requirement for ease-of-use, limited 
user interaction and centralised blasting. The system 
is capable of initiating specific electronic detonators 
or to initiate underground shock tube. 

In conclusion, Botha says full coupling and water 
resistant properties of the UBS system in conjunction 
with energetic formulations delivers superior blast 
outcomes. “These improved blast outcomes inevita-
bly enhance overall mining efficiency e.g. improved 
mine-call-factor, improved advance per blast etc., 
leading to reduced operational cost. 

AECI Mining Explosives’ commitment to customer 
operations is reflected in the global deployment of 
its dedicated team of experts who provide support 
anywhere, anytime,” concludes Botha. 

AECI MIning Explorives is at the 
forefront of safe and effective 
blasting operations across the 
world.
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TIN, TANTALUM AND LITHIUM

A
friTin Mining Limited (AIM: ATM), an African 
tin mining company with its flagship asset, 
the Uis Tin Mine in Namibia, the Uis Tin Mine,  
is advancing a metallurgical test work pro-

gramme to investigate the by-product potential of 
two ancillary metals. Test work for a tantalum (Ta) 
concentrate is at an advanced stage, while lithium 
oxide (Li2O) concentrate test work is progressing to 
a second stage.

Uis has a JORC (2012)-compliant measured, indi-
cated and inferred mineral resource estimate totalling 
71,54-million tonnes of ore containing 95 539 tonnes 
of tin (Sn) metal at a grade of 0,134% tin. In addition, 
the mineral resource estimate includes tantalum and 
lithium oxide.

The presence of significant tantalum and lithium 
oxide mineralisation creates an opportunity for 
the development of additional revenue streams. 
Therefore, the company is advancing a metallurgical 
test work programme aimed at developing the pro-
cess flow to efficiently produce tantalum and lithium 
oxide by-products.

Commencement of by-product 
test work at Uis

AfriTin Mining Limited has commenced its metallurgical test work programme to 
investigate the by product potentail of lithium oxide and tantalum in its current tin 
concentrate product. By Munesu Shoko.

Anthony Viljoen, CEO of AfriTin Mining Limited.

The V1V2 pegmatite where mining 
is currently taking place.

Anthony Viljoen, CEO of AfriTin Mining Limited, 
says following the achievement of nameplate tin 
concentrate production in November 2020, the Uis 
Tin Mine has exceeded production forecasts. 

“This provides an ideal platform for our metallurgi-
cal test work programme to investigate the potential 
of two major by-products, namely lithium oxide and 

tantalum. Successful implementa-
tion of by-product streams may 
significantly increase our profit mar-
gin and allow us to realise the goal 
of positioning the company in the 
lowest quartile of the world tin pro-
ducer cost curve,” he says.

Tantalum metallurgical 
investigations
Tantalum at Uis occurs in the form of 
the columbite group minerals (CGM) 
which have a similar density to the 
tin-bearing mineral, cassiterite, and it 
is currently being recovered as part 
of the tin concentrate. At present, 
the company does not receive cred-
its for the tantalum present within 
the tin concentrate. Therefore, the 
aim is to extract the tantalum bear-
ing minerals from the tin concentrate 
into a separate saleable by-product.

Metallurgical test work for the 
production of a separate tantalum 
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Key takeaways 
 Uis has a JORC (2012)-compliant measured, indicated and inferred min-

eral resource estimate totalling 71,54-million tonnes of ore containing 
95 539 tonnes of tin (Sn) metal at a grade of 0,134% tin

 In addition, the mineral resource estimate includes tantalum and lithium 
oxide

 The presence of significant tantalum and lithium oxide mineralisation cre-
ates an opportunity for the development of additional revenue streams

 The company is advancing a metallurgical test work programme aimed at 
developing the process flow to efficiently produce tantalum and lithium 
oxide by-products

Test work for a tantalum concentrate is at an advanced stage.

Lithium oxide concentrate test 
work is progressing to a second 
stage.

concentrate is at an advanced stage. Previous test 
work focused entirely on the differences in magnetic 
susceptibility between CGM and cassiterite, since 
pure cassiterite is non-magnetic whereas CGM are 
weakly magnetic. However, the test work found that 
a portion of the cassiterite had a magnetic response 
similar to the CGM. 

Further investigation found that inclusions, trace 
elements and surface effects are the probable cause 
of the overlapping magnetic response. Preliminary 
test work focused on roasting and leaching the 
company’s concentrate to suppress the magnetic 
response of cassiterite and this process has deliv-
ered encouraging results. Further investigation 
and process flow development aims to optimise a 
combination of leaching and roasting techniques to 
improve the efficiency of magnetic separation and 
provide a separate high value CGM by-product.

Lithium metallurgical investigations
The primary lithium oxide-bearing mineral present 
in the orebody at Uis has previously been identified 
through XRD analysis and thin section investigation 
as petalite. The 2019 exploration drilling campaign 
yielded anomalous lithium oxide intersections that 
included 86,51 m grading at 1,22% Li2O (drill hole 
V1V2017) and 109,32 m grading at 0,97% Li2O (drill 
hole V1V2010).

Test work for the production of a petalite con-
centrate by-product has been initiated. Preliminary 
heavy liquid separation (HLS) tests, utilising drill 
core samples, provided positive indications that a 
saleable petalite concentrate can be produced. The 
petalite is naturally low in deleterious compounds, 
in particular iron oxide (Fe2O3) and potassium oxide 
(K2O), and may be suitable feedstock for the produc-
tion of technical grade lithium concentrate for the 
glass and ceramics industries. The Company will also 
investigate the suitability of its petalite concentrate 
for the production of battery-grade lithium products 
in this work programme.

Petalite is the lowest density mineral pres-
ent within the ore mined at Uis, whereas, Tin and 
Tantalum-bearing minerals represent more dense 
fractions. Investigations will focus on incorporating 
technologies and methods currently employed at 
the processing plant, including dense medium sepa-
ration (DMS) and magnetic separation. The petalite 
characterisation will incorporate HLS of bulk samples 
taken from run-of-mine feed, followed by concen-
trate cleaning through magnetic separation, and 
ultimately pilot-scale processing runs.

Ore processing metallurgical 
investigations
An investigation into the pre-concentration potential 
of tin, tantalum, and lithium oxide-bearing minerals 
using sensor-based ore sorting has commenced. This 
process involves the use of X-ray, or hyperspectral 

imaging technologies, to characterise ore particles 
and manually or pneumatically sort them. 

The methodology is suitable for ore streams of a 
relatively high top size (typically 20 to 80 mm) and 
has the potential to allow mineral concentration or 
waste rejection early in the process, thereby increas-
ing downstream processing capacity and reducing 
processing costs. Initial test work will investigate the 
potential applicability of various X-ray imaging meth-
ods and sensors at Uis. Furthermore, successful 
discrimination of minerals may be followed by bulk 
material tests. 
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ANTHRACITE COAL

M
enar COO KZN operat ions Bradley 
Hammond, who is overseeing the resump-
tion of operations at Zululand Anthracite 
Colliery (ZAC) in the Ulundi district, about 

100 km from Richards Bay in northern KwaZulu-
Natal, says the mine has resumed operations and 
currently ramping up operations in order to meet 
customer supply requirements in 2021. 

“The year 2020 was very challenging for all indus-
tries but we are seeing a steady rebound in market 
conditions and ZAC is well-placed to support existing 
and new customers on a long-term basis,” he says. 

Challenges
Asked about progress at the colliery since the 
restart, Hammond says the reopening of the mine 

Zululand Anthracite Colliery ramps up 
operations following care and maintenance

In light of a rebound in market conditions, Zululand Anthracite 
Colliery, placed under care and maintenance in 2020 due to the 
COVID-19 pandemic, is ramping up operations in order to meet 
market demand in 2021. By Mark Botha.

The colliery produces 1-million 
tonnes of anthracite per annum at 
full capacity.

Bradley Hammond, Menar COO, KZN operations.

has proceeded “smoothly” despite a few minor 
challenges.

“The restart systems and protocols we have 
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Key takeaways
 The colliery consists of three shafts, with a fourth planned to become 

operational in 2021
 The mine is ramping up operations in order to meet customer supply 

requirements in 2021
 The colliery is expected to reach full capacity by end-April 2021
 The Mngeni Shaft will have an estimated resource of 1,2-million tonnes and 

a life-of-mine of around 2,5 years
 The Chinese market diminished for South Africa with the rise of Indonesia 

as a major coal producer

ZAC, which was placed under care 
and maintenance in 2020 due to 
COVID-19, has resumed mining 
operations.

put in place have ensured that no major 
challenges arose to date. Our priority 
is and always will be on ensuring safe 
production.”

The restart includes the resumption of 
established consultative processes with 
the colliery’s stakeholders, including com-
munities, suppliers and labour.

“Expectations are high on all sides,” 
says Hammond, “but there is consensus 
on the need to keep production going in 
order to create as many jobs and to afford 
local suppliers with as many opportunities 
as possible.”

He says managing the recall agreement 
as well as community expectations in terms 
of job opportunities is “always a challenge” 
as unemployment in the area is a major concern. 

“Over 90% of our employees are local people 
so, if we were to close, over 80 000 people would 
be without income. In addition to providing jobs 
and contracting opportunities for community-based 
entrepreneurs, we also invest heavily in community 
upliftment projects.”

ZAC also runs education and agricultural pro-
grammes, operator training initiatives and youth 
skills training programmes, and provides bursaries, 
learnerships and internships to young people.

The colliery was placed under care and mainte-
nance following the declaration of a state of national 
disaster in light of the COVID-19 pandemic and the 
consequent impact of the pandemic on demand vol-
umes and prices for anthracite.

It consists of three shafts, with a fourth planned to 
become operational in 2022, and produces 1-million 
tonnes of anthracite per annum at full capacity. It has 
two onsite processing plants where the product is 
washed to between 0,9% and 1,4% sulphur, with low 
ash content between 8,5% and 18%. The product is 
sold on the domestic and export markets. 

Mngeni Shaft 
The colliery, which is expected to reach full capacity 
by end-April 2021, is planning to open in the fourth 
quarter of this year. The Mngeni Shaft, which will 
use drilling and blast mining methods, will have an 
estimated resource of 1,2-million tonnes and a life-
of-mine of around 2,5 years. 

“Development and commencement of opera-
tions at the shaft depend on market conditions and 
on government departments granting the necessary 
licences to mine,” says Hammond.

Anthracite market
He says China used to be a substantial market for 
South African coal in the 1990s, but with the rise 
of Indonesia as a major coal producer, that market 
diminished for South Africa and became non-exis-
tent in recent years. 

“At the beginning of 2020, we expected a very 
positive year, with big offtake agreements to Vietnam. 
In 2019, we had seen Vietnam take an abundance of 
anthracite as they use it for power generation, but 
the China-Australia trade dispute arose and the latter 
started to divert coal to Vietnam, which had a direct 
negative impact on us.” 

However, he remains confident that there will 
be demand for coal to the export market: “We are 
still looking positive and are planning further proj-
ects going forward, although we expect demand to 
remain subdued on the export side.”

He notes that local demand is strong and “heavily 
dependent” on ZAC as there are not many anthracite 
producers locally. 

“Therefore, if we can produce at a competitive 
price, we’ll make sure that large producers like 
Russia don’t pose any challenges. We also have the 
appetite to start greenfield projects if demand and 
market conditions are favourable.”

He describes ZAC as a ‘one-stop shop’ for 
anthracite as it has the facilities to size and blend 
the product to market needs. The mine complex, 
he says, has sufficient capacity and access to rail 
for export and transport to local and international 
end-users. The colliery supplies to key industrial cli-
ents both nationally and internationally, and plans to 
become a bigger player through future expansion 
projects. 
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I
n a major move that sets Anglo American on its 
path to transitioning from coal, the company has 
announced that it is demerging all of its South 
African thermal coal operations. The separation 

will be implemented through the transfer of Anglo 
American’s thermal coal operations in South Africa 
to a new holding company, Thungela Resources 
Limited, the demerger of the Thungela shares to 
Anglo American shareholders and the primary list-
ing of Thungela’s shares on the Johannesburg Stock 
Exchange (JSE) and standard listing on the London 
Stock Exchange (LSE).

Mark Cutifani, chief executive at Anglo American, 
says the company has been pursuing a responsible 
transition away from thermal coal for a number of 
years now. “As the world transitions towards a low 
carbon economy, we must continue to act respon-
sibly – bringing our employees, shareholders, host 
communities, host governments and customers 
along with us. Our proposed demerger of what are 
precious natural resources for South Africa, allows us 
to do exactly that,” he says. 

Cutifani says the company is confident that 
Thungela will be a responsible steward of its ther-
mal coal assets in South Africa, benefiting from an 
experienced and diverse management team and 
board. “While representing just a small proportion of 
Anglo American today, we are laying the foundation 
for South Africa’s leading coal business, setting it up 
for success to deliver value for all its stakeholders. 
Looking forward, we believe the prospects for long-
term value delivery are greatest as two standalone 
businesses, each with their own strategy and access 
to capital,” says Cutifani. 

Anglo American’s transition away  from thermal coal
As part of its transition away from coal, Anglo American plc has announced the demerger 
of its thermal coal operations in South Africa, subject to the approval of its shareholders 
on May 5, 2021. By Munesu Shoko.

Anglo American’s Zibulo Colliery.

Mark Cutifani, chief executive at 
Anglo American.

July Ndlovu, CEO of Thungela.

Attractive business 
Thungela Resources will be the listed holding com-
pany for the demerged thermal coal operations in 
South Africa, constituting a strong and attractive 
business with high quality well-located assets and 
with access to established export infrastructure. The 
operations provide a wide range of economic and 
social benefits for host communities and for South 
Africa, including significant employment, tax rev-
enues, export earnings, and the provision of many 
essential community services. Thungela means to 
“ignite” in isiZulu.

At the 2021 year to date average FOB South 
Africa market price of US$91 per tonne, Thungela is 
well positioned to capitalise on improved and more 
stable market fundamentals. In 2018, when the aver-
age FOB South Africa price was US$98 per tonne 
and FOB costs were c.$61 per tonne, the assets 
produced 18,4-million tonnes of export saleable pro-
duction and generated US$558-million of operating 
cash flow. 2020 FOB costs were US$51 per export 
tonne and are expected to be similar in real terms in 
local currency in 2021. The gross assets of Thungela 
that are the subject of the proposed demerger were 
valued at US$1 294,5-million as at December 31, 
2020. For the year ended December 31, 2020, no 
profits were attributable to the assets comprising the 
thermal coal operations in South Africa.

The Thungela Board will comprise Sango 
Ntsaluba as independent non-executive chair, July 
Ndlovu as CEO, Deon Smith as chief financial officer, 
Kholeka Mzondeki as chair of the Audit Committee, 
Ben Kodisang and Thero Setiloane as independent 
non-executive directors and Seamus French as a 
non-executive director.

Leading producer
July Ndlovu, CEO of Thungela, says Thungela is a 
leading South African producer of high quality, low 
cost export thermal coal, well positioned to benefit 
from improved market conditions, and providing a 
reliable and affordable energy source to our custom-
ers mainly in developing economies. 

“We have significantly repositioned and upgraded 
our portfolio in recent years into a highly competitive 
producer of export product, with established access 
to world-class export infrastructure,” says Ndlovu. 

“As an independent business we will continue to 
contribute significantly to our host communities and 
South Africa’s development objectives. As part of our 
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Anglo American’s transition away  from thermal coal

Drilling operations at Anglo 
American’s Mafube Colliery.

Earthmoving equipment deployed 
at Mafube Colliery.

commitment to creating an enduring positive legacy, 
we are establishing an employee partnership plan 
and a community partnership plan, with each holding 
a 5% interest in the Thungela thermal coal opera-
tions in South Africa, thereby enabling employees 
and communities to share in the financial value that 
we generate.

“Guided by the high standards set by Anglo 
American, Thungela is committed to operating 
sustainably – continuing to drive safety, health, envi-
ronmental, governance and social programmes for 
the benefit of our employees, host communities and 
shareholders. The demerger of Thungela and our 
listing on the JSE will represent yet another major 
milestone for Anglo American’s long-running contri-
bution towards transforming South Africa’s mining 
industry.”

Capital injection
Anglo American further states that the proposed 
demerger recognises the diverse range of views 
held by Anglo American’s shareholders in rela-
tion to thermal coal and therefore provides Anglo 
American’s shareholders, including those with 
specified investment criteria, with the choice to act 
on such views and, following the implementation of 
the proposed demerger, to either retain, increase or 
decrease their interests in Thungela. 

The proposal also allows Thungela to attract new 
shareholders and to access new sources of capital 
as an independent company offering direct expo-
sure to thermal coal.

Anglo American is also committed to setting up 
Thungela as a sustainable standalone business, 
including by providing an initial cash injection of 
R2,5-billion (approximately US$170-million) and fur-
ther contingent capital support until the end of 2022 
in the event of thermal coal prices in South African 
rand (ZAR) falling below a certain threshold.

Following the implementation of the proposed 
demerger, and in line with Anglo American’s 
responsible approach, Anglo American’s marketing 
business will continue to support Thungela in the 
sale and marketing of its products for a three-year 

period with an additional six-month transitional 
period thereafter. 

This transitionary arrangement ensures that 
customers receive a consistent service and sup-
ply of thermal coal while Thungela concentrates on 
enhancing the performance of its operations while 
continuing to receive optimal value for its products 
in the market. The three-year term, and the addi-
tional six-month roll-off period, also provide time for 
Thungela to build its own global marketing capabili-
ties should it choose to do so.

Proposed demerger process
In order for the proposed demerger to be imple-
mented, Anglo American shareholder approval will 
be sought at a general meeting and court meeting, 
both expected to be held on May 5, 2021 following 
Anglo American’s annual general meeting. If it is 
approved, it is expected that the demerger would 
be effective on June 4, 2021, with Thungela’s shares 
being listed and admitted to trading on the JSE and 
LSE on June 7, 2021.

Following completion of the proposed demerger, 
100% of the issued share capital of Thungela will 
be held by Anglo American shareholders who 
will each receive one Thungela share for every 10 
Anglo American shares that they hold. Each Anglo 
American shareholder will also retain their exist-
ing shareholding in Anglo American. Thungela will 
hold 90% of the thermal coal operations in South 
Africa with the remaining 10% held collectively by 
the employee partnership plan and the community 
partnership plan. 
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L
ike any other piece of equipment, 
pumps and valves play a critical role 
in the overall efficiency and safety of 
the mineral processing plant. Yet, the 

selection of these components – which 
depends upon a number of variables – has tradi-
tionally not received the required attention in many 
instances.  

In mining, what matters most is the overall cost 
per tonne to deliver the product. Marnus Koorts, 
product manager pumps at Weir Minerals Africa, is of 
the view that the economic efficiency of the mining 
process hinges on the overall efficiency of all pieces 
of equipment deployed across the whole system, 
including pumps. 

“Pumps are the heartbeat of every plant,” says 
Koorts. “Without them, nothing gets transported from 
one process to the other within the system.”

Motshumi Joseph Diphare, senior applications 
engineer valves at Weir Minerals Africa, says min-
ing customers realise that a valve is not just like any 

Choosing the right pumps and valves for  your operation
The selection of correct pumps and valves is critical to the 
ongoing operation and efficiency of the plant, safety of 
personnel and the environment. Traditionally considered 
an afterthought, the choice of these components – which 
keep corrosive and abrasive fluids flowing – depends upon 
a number of factors. By Munesu Shoko.

Marnus Koorts, product manager pumps 
at Weir Minerals Africa.

The Warman AHF pump, one of 
the large range of pumps, is 
very successful in froth and past 
applications.

Joseph Diphare, senior applications 
engineer valves at Weir Minerals Africa.

other ancillary equipment, but a critical component 
of the plant. 

“A valve failure can have devastating effects 
on the plant and the environment surrounding it. 
Failures can result in unwanted plant stoppages, 
incur high maintenance and repair costs and pose 
serious safety and environmental challenges on site, 
specifically in acidic applications,” says Diphare, add-
ing that the cost of a valve is negligible compared 
with the cost incurred by a plant stoppage. 

Given that pumps and valves used in mining appli-
cations are subject to some of the harshest and most 
demanding conditions, Diphare and Koorts reiterate 
the importance of selecting the most appropriate 
components for each specific application. There are 
a number of factors to consider in selecting and con-
figuring pumps and valves. 

Pumps
A principal factor in the selection of pumps, says 
Koorts, is energy efficiency. A typical plant, he says, 
consists of one or two mills, one or two large clus-
ters of hydrocyclones, and hundreds of pumps. 
Pumps generally consume a lot of energy. The larg-
est power consumer in a typical plant setup is the 
furnace, followed by the mill and then the pumps.

In some coal plants, the largest consumer of 
power can be the pumps themselves. To provide 
context, Koorts says Weir Minerals did a survey at 
a small coal mine where the installed power was 
2 MW, and pumps alone consumed 1,6 MW of the 
installed capacity. 

In fact, Weir Minerals, from a pumps point of view, 
offers three value propositions: efficiency, safety and 
ease of maintenance. Through continuous research 
and development, Weir Minerals today offers some 
of the most efficient pumps in the industry, says 
Koorts. A case in point is the prominent Warman® 
range of centrifugal slurry pumps. The Warman® 
MCR® pump is typically used in heavy-duty appli-
cations such as mill discharge, slurry transfer and 
process pumping applications, and is suitable for 
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Choosing the right pumps and valves for  your operation

The Warman mill circuit pump 
installed in a copper mining 
application.

Isogate valves installed in a Cavex 
hydrocyclone cluster intended for 
a gold mine in Africa.

both greenfields and brownfields installations. 
The Warman WBH pump offers lower mainte-

nance, lower power usage, longer wear life and 
better performance when compared with previous 
horizontal slurry-pump technology. A key feature 
is the one-piece frame for correct alignment of 
bearings, seal and impeller to front liner, a feature 
also present in the very successful Warman DWU 
dewatering range. The pump incorporates a fully 
adjustable and rotatable throatbush to spread the 
wear more evenly and maintain high levels of per-
formance for longer periods.

Ease of maintenance and safety typically go hand 
in hand, says Koorts. “All our pumps are designed 
with ease of maintenance in mind. The easier the 
maintenance, the safer the pump becomes,” he 
says. On the Warman WBH pump, for example, the 
‘One Point’ front liner adjustment feature allows both 
rotational and axial movement to minimise the front 
impeller gap which, in turn, reduces wear and main-
tains performance. Significantly, this adjustment can 
be made while the pump is running, eliminating the 
need to stop production, which results in cost sav-
ings for the plant.    

Another key factor in the pump selection process 
is the reputability of the supplier and their ability 
to offer different types of pump from a single sta-
ble. With 150 years of engineering expertise, Weir 
Minerals’ comprehensive range of pumps includes a 
solution for every application, from centrifugal slurry 
pumps, piston diaphragm and hose diaphragm to 
positive displacement, peristaltic, vertical, submers-
ible and mine-dewatering. 

Koorts also notes the importance of choosing a 
pump type that is suitable to the application and sys-
tem objectives. For example, the role of a filter press 
in recovering valuable saleable product makes it an 
important consideration for a mine operator, and just 
as important is the selection of the most appropri-
ate pump for this application. Weir Minerals Africa 
has the expertise to advice on the best selection and 
offers a wide range of suitable pumps. 

“As a mission-critical system in the mineral 
concentration process, the filter press demands 
a carefully selected pump to ensure optimal per-
formance and uptime. The role of a filter press in 
recovering valuable saleable product is an impor-
tant consideration for a mine operator. The low back 
pressure on startup, followed by the high pressures 
associated with operating a filter press, however, 
often cause the pump to underperform. The oper-
ation of a filter press involves a wide spectrum of 
pressure and flow conditions within each cycle. 
This ranges from high-flow, low-pressure conditions 
when slurry is initially being pumped into the press, 
to low-flow and high-pressure when full.”

Valves
Weir Minerals offers a wide range of valves, including 
Isogate knife gate valves for moderate slurry appli-
cations, Delta Industrial knife gate valves for severe 
service applications and Isogate pinch valves. The 
company’s Isogate and Delta Industrial knife gate 
valves are designed to handle tough slurry applica-
tions while also ensuring ease of maintenance.

Searching for the right valve for your applica-
tion is no easy task and depends upon a number of 
variables. A valve application may be for isolation, 
control or safety. Once it has been determined what 
the operating requirements are, it is vital that the 
valve selection is based on accurate process infor-
mation. In a mining operation, there are a number of 
different processes where the valve selection may 
vary, including type of media, size and shape of solid 
particles, pressure, temperature or chemical content 
of the slurry. 

Diphare notes five key factors of significance 
when selecting the right valve for the application. 
Firstly, it’s the application itself. The mill circuit, for 
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Key takeaways 
 Given that pumps and valves used in mining applications are subject to 

some of the harshest and most demanding conditions, it is important to 
select the most appropriate components for each specific application

 A principal factor in the selection of pumps is energy efficiency
 Once it has been determined what the operating requirements are, it is 

vital that the valve selection is based on accurate process information
 With the mining industry’s drive for large tonnages, Weir Minerals Africa 

has noted a trend towards big plants in the sector, which in turn calls for 
larger pumps

PUMPS AND VALVES

example, presents a number of issues for valve 
selection. Large particle sizes, high percentages 
of solids and high specific gravity (SG) make valve 
selection critical to ensure the least possible down-
time. Separation processes, on the other hand, 
including hydrocyclones, classifiers and flotations 
process large volumes of slurry, classifying it based 
on different sizes and/or specific gravity (SG). It is 
challenging to securely isolate the high density slurry 
produced by these processes. To provide a reliable 
solution, you will need a self-flushing, pocketless 
design. Weir Minerals’ Delta Industrial Series 15 valve 
is ideally suited for these requirements.

Secondly, the type of media that goes through 
the valve is crucial in influencing the choice of 
valve. “There is need to establish whether it’s fine 
or coarse material, or whether it’s gold or platinum, 
for example. That will help you choose a valve that is 
compatible with that type of material,” he says. 

Application conditions also play a critical role in 
the selection process. “It’s important to establish 
whether there are any chemicals in your slurry, so 
that one can select the body material suited to those 
conditions,” says Diphare. Leaching processes, for 
example, provide some of the most difficult oper-
ating conditions for valves. This process typically 
involves high wear applications coupled with highly 
corrosive fluid and often high temperatures. The 
design features of Weir Minerals’ Delta Industrial 
valves provide superior wear and isolation capabili-
ties required in these difficult applications.

Another factor to look at is actuation. “Establish 
whether you will be operating the valve pneumati-
cally or electrically. In remote areas where electricity 
may be a problem, for example, electric actuation 
may not be ideal. If you have a compressor on site, 
then you can choose pneumatic actuation. It’s all 
dictated by what’s available on site and the mainte-
nance requirements.” 

Operating conditions, adds Diphare, also play a 
crucial role in selecting the right valve for the applica-
tion. For example, if operating close to the sea where 
the atmosphere is quite corrosive, it’s important to 
choose the correct body material like stainless steel. 

Key trends
Commenting on some new industry trends in the 
pump sector, Koorts says there is an “increased 
appetite” for rubber liners in the market. “Rubber 
is getting increased attention, especially on larger 
pumps. There have been some recorded successes 
in certain applications where it actually outlasts 
metal liners. It also comes at a cost-effective price, 
and it’s lighter and easier to handle,” says Koorts. 

With the mining industry’s drive for large ton-
nages, Koorts also notes a trend towards big plants 
in the sector, which in turn calls for larger pumps. 
It was only in the 1990s when a Warman AH 20/18 
pump was one of the largest available. Now it is 

regarded as a medium sized model, eclipsed by the 
likes of the mammoth Warman MC 760 pump. 

The rising demand for cost-effective valves is 
one key trend noted by Diphare on the valve side 
of things. This, he says, is in line with the mines’ 
renewed approach to prudent capital allocation and 
expenditure. 

“Due to the current tough economic conditions, 
we have noted/observed that customers don’t wish 
to hold large amounts of stock because they regard 
stockholding as idle capital they could allocate to 
more pressing needs in their businesses. They there-
fore expect the supplier to be able to deliver these 
components within a short timeframe,” says Diphare, 
adding that Weir Minerals is equipped to meet these 
needs through its network of local branches across 
the African continent. 

In conclusion, Diphare also notes that customers 
are demanding ease of maintenance to reduce costly 
downtime. “They don’t want valves that require com-
plicated tooling, for example,” says Diphare. 

Isogate knife gate valves in a 
tailings application.
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M
odular solutions are not necessarily new to 
the mining sector. For decades, these ancil-
lary solutions have been used from time to 
time, but in recent years they have become 

a staple for operations seeking immediate and long-
term crushing and screening gains. The growing 
popularity of this range has driven many manufac-
turers onto the modular bandwagon to capitalise on 
growing demand. 

Francois Marais, director – sales & marketing at 
Pilot Crushtec International, says 90% of local com-
minution equipment suppliers, in one way or another, 
claim to offer a modular range of equipment, but the 
reality is that very few truly fulfil the idea behind the 
modular concept. 

Pilot Crushtec has been at the forefront of the 
modular revolution for the past 20 years and has 
mastered the idea behind a true modular concept. 
For Marais, modular solutions are all about sig-
nificantly lowering capital and operational costs 
compared with traditional bespoke plants, quick 

Is the modular concept 
exploited to its full potential?

The growing appeal of modular plants in the mining industry – largely driven by their lower 
capital costs, quick lead times and flexibility – has resulted in a growing pool of suppli-
ers. As a pioneer of the modular concept, with over 20 years’ experience, Pilot Crushtec 
International believes that the modular solution is ‘spoken of loosely’ in the industry, and 
has not been exploited to its full potential. By Munesu Shoko.

MODULAR PLANTS

Francois Marais, director sales 
and marketing at Pilot Crushtec.

The Pilot Crushtec Modular range 
is quick to install and easily 
configurable.

lead times, ease of erection and flexibility, among 
other attributes. Anything that doesn’t meet these 
attributes, he declares, does not meet the criteria 
behind modular. 

“We have, over the past 20 years, popular-
ised the modular concept. We saw an opportunity 
to help clients who previously spent a lot of time, 
money and resources on designs and engineering 
of bespoke plants, when in fact they could benefit 
from standardised solutions that are much easier to 
turn around, easier to maintain and don’t require as 
much planning,” says Marais. 

“We started by designing some standard modules 
which included all the crushing stages – primary, 
secondary and tertiary – encompassing jaw crush-
ers, cone crushers, vertical shaft impactors (VSIs), 
horizontal shaft impactors (HSIs), feeders and hop-
pers, a whole range of standardised equipment that 
could be interchangeable in a plant set up and could 
literally be configured like a Mechano or Lego set,” 
he adds.
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The Pilot Modular Conveyors come 
standard with galvanised wrap 
around walkways and handrails.

The Pilot Modular range consists 
of heavy duty crushers and 
screens mounted on skid frames 
designed for rapid installation.

Modular concept
For a modular plant to truly fulfil the idea behind 
the concept, says Marais, firstly, from a design per-
spective, customers should be able to select the 
components they need to suit their specific applica-
tion. These units are then interlinked with conveyors 
and a solution is tailored to their specific needs and 
site specifications. Once the design is defined, all 
the modules and individual components are sent to 
site, lifted into place and bolted together – as simple 
as that. 

Marais says modular systems are by their nature 
readily available modules that can quickly be on site 
and operational within a day or two. To give an idea, 
in one of its recent installations, Pilot Crushtec deliv-
ered a solution in five months, from point of order to 
installation and commissioning. The five-month time-
line included ordering, design and manufacturing, 
sourcing of all the crushing components, transporta-
tion to site, installation and commissioning, which in 
this environment is unbelievable.

Traditionally, he adds, bespoke 
plants have lead teams of at least 
18 to 24 months. Just the design 
and engineering of traditional 
bespoke plants takes up to 12 
months, while costing customers a 
fortune. With the modular solution, 
the lead times are short, and cus-
tomers also save time and money 
on not having any civils work to do 
on site, apart from retaining walls 
for primary jaws.

True modular solutions, says 
Marais, generally require a little 
amount of work for the plant to 
be set up correctly on site. He is 
shocked to see that with some 
competitor modular solutions, they 
spend weeks on site adjusting 

heights, cutting out sections, adding sections and 
bolts to clamp the components together. The real-
ity of modular plants, he says, is that one is able to 
interchange components from one plant to the other 
and they should effectively fit.

“The manufacturer must have a pre-designed 
range of equipment that has been tried and tested. 
The equipment should also be easy to integrate 
with each other, with minimal onsite modifications 
required during installation. When doing the design 
and layout of the plant, the equipment is already 
pre-designed and engineered; it’s just a matter of 
simply putting the ‘pieces of the puzzle’ together in 
a straightforward manner. We have been offering this 
concept for over two decades and all the compo-
nents within the range easily fit with each other – the 
feed heights are correct, the discharge is right and 
we know exactly what the crushing and screening 
requirements are for different applications.”

When it comes to costs, modular plants should 
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Key takeaways 
 The growing popularity of modular plants in the mining sector has resulted 

in several equipment manufacturers jumping onto the modular bandwagon 
to capitalise on growing demand

 90% of comminution equipment suppliers claim to offer a modular solution, 
but very few truly fulfil the idea behind the modular concept

 Modular systems are by their nature readily available modules that can 
quickly be on site and operational within a day or two

 When it comes to costs, modular plants should generally have a lower 
capital cost than their bespoke counterparts

generally have a lower capital cost com-
pared with their bespoke counterparts. 
From an operational cost point of view, 
these solutions should also work out 
cheaper than their tracked counterparts 
because they don’t rely on diesel power. 

The modular solution must also work 
out cheaper from a maintenance cost 
point of view. Marais says generally 
there is more work to be done in a large 
bespoke plant in terms of maintenance, 
and getting replacement parts takes a 
bit longer, whereas in a standardised 
solution, parts are off-the-shelve in most 
instances. “With these solutions, our 
objective is the same as our customers’ 
– to maximise their uptime. Breakdowns 
and downtime related to maintenance 
are big enemies of production, and ulti-
mately, profitability.” 

Additionally, should requirements change at any 
point within the design process, customers should 
be able to tweak their plants. “A true modular solu-
tion must be able to allow the customer to choose 
what they need, when they need it, and add modules 
as and when required,” he says.

A whole new level
Following its appointment as the sole distributor of 
the Metso aggregates range in southern Africa in 
2016, Pilot Crushtec has since taken the modular 
concept to a whole new level, seamlessly integrat-
ing the company’s industry know-how, innovation 
and manufacturing capabilities with Metso’s globally 
renowned product range. 

Metso’s crushers and screens are now at the 
heart of Pilot Crushtec’s modular offering. “Now that 
we have Metso in our stable, we are now able offer 
the best crushing and screening products in a stan-
dardised, modular solution that is easy to configure, 
very flexible in terms of layout and setup, and very 
fast to turn around for customers,” says Marais. 

Marais says when the concept started, it 
appealed more to the larger companies, mainly 
within the quarrying space, but over the past few 
years, the commodity sector has jumped onto the 
bandwagon of the uptake. The modular solution 
makes perfect sense for startup or junior miners as 
well as established players looking to expand on 
production or with an eye on growing their busi-
ness and creating sustainability within a challenging 
global economy. 

“These modular plants are extremely scalable 
and, as such, can cater to a wide variety of com-
panies, irrespective of size or application. We can 
design and implement solutions that can process 
anything from 150 to 500 tonnes per hour (tph) – and 
should requirements change over time, additional 
units can be slotted in to increase production.”

However, Marais indicates that the most popular 
capacity is the 300 – 500 tph. With the Metso prod-
uct, Pilot Crushtec can now offer up to 1 000 tph if 
need be. 

Commenting on the process flow, Marais explains 
that the design team would sit down with a cus-
tomer and establish client needs first. Pilot Crushtec 
International uses two sets of software to accurately 
establish the ideal modular solution for the required 
production capacities. 

“We will sit with the client to establish what mate-
rial they are crushing, expected tonnages, output in 
terms of products to be generated by the plant, site 
limitations and working hours, among other consid-
erations. Firstly we work out the process flow using 
Metso’s process simulation software called Bruno. 
We then move to a solution called Visio, where we 
have 2D layout and finally to 3D modelling for every 
single modular component,” he says.

“Once we know how many crushing stages are 
required and what the products and tonnages are, 
we then actually do the layout of the plant using 3D 
modelling software. We can also use the geography 
of the site to model the correct layout. With those 
two sets of software, we have an idea of how we 
can design the final required solution,” concludes 
Marais. 

The Pilot ModuMetso C106 jaw 
crusher is a complete module 
including feed hopper, grizzly 
feeder, Metso jaw, inspection 
platform and staircase.
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B
uilding a new processing plant can be an expen-
sive endeavour. Mining operations are therefore 
turning to modular plant systems for their low 
capital costs reflected in higher returns on 

investment and improved cost to recovery ratios.
Modular plants generally offer lower capital costs 

and a quick return on investment compared with 
their conventionally larger plants, and this is a major 
drawcard for the junior mining sector. Additionally, 
modular systems offer quick lead times because 
they comprise quick and easily available modules 
that can be on site and operational within a short 
space of time. Several manufacturers can customise 
these self-contained, high recovery plants for mini-
mal start-up capital, using high-quality components 
and in-house expertise.

One company that specialises in the custom 
design of vibrating equipment for modular plants 
is Kwatani. “We are able to customise equipment 
to a specific tonnage and application and then 
reproduce it in bulk to help reduce lead times. If 
a modular plant is, for example, designed to pro-
cess 50 tonnes per hour (tph), we can customise 
every single deck beam, motor size and coil spring, 
among other components on that screen to fit the 
application at hand,” says Van de Walt. 

Three major drivers of 
modular plant projects

One of the major trends in the mining industry is the move towards 
the design and construction of modular plants tailored to specific 
needs. This, Annelize van der Walt, business development manager 
– mining and minerals at Kwatani, tells Munesu Shoko, is driven by 
three major factors.

Below: Double deck screen 
manufactured by Kwatani for the 
diamond mining industry.

Right: Single deck screen leaving 
Kwatani for the end user in gold 
mining.

Annelize van der Walt, business development manager – mining and 
minerals at Kwatani.

Generally, she says, modular plant designs are 
influenced by transportability and to a large extent, 
on the exact process the plant is going to be used 
in. “The capacity of the plant is largely determined by 
the beneficiation process it is deployed in, whether 
it’s a DMS or sorter or leach plant. Typical sizes 
of modular plants we have been involved in are 
between 20 and 300 tph,” she says. 

In terms of uptake, Kwatani has over the years 
seen increased requests for modular solutions in 
iron ore, gold, diamonds and chromite. Of late, how-
ever, Van der Walt has observed increased enquiries 
from the lithium and tin mining sectors, mainly driven 
by a good run in commodity prices. 

Commenting on the industry’s increased appetite 
for modular solutions, Van der Walt believes there 
are three main factors behind this trend. These are: 
reduced capex and fast lead times on new plants due 
to reduced engineered hours required; derisking 
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Key takeaways 
 In over 45 years of Kwatani’s experience in equipment supply, the number 

one driver for mining projects has most often been commodity pricing
 When a standardised module approach for plant design is implemented, 

OEMs can procure standardised components in bulk and thus reduce the 
equipment cost to the client

 As modular plants consist of unit sections which can be transported and 
shipped relatively easily, a recent trend is to build the complete plant in a 
major city (or industrial area) for FAT, then deconstruct and ship to site

 With most modular mineral processing plants having only been con-
structed in the past 10 years, a new trend of brownfields projects is starting 
to emerge

Kwatani screens operating in a 
Russian plant.

of project construction with complete build factory 
acceptance tests (FATs) in major cities; and optimi-
sation and increased tonnage on existing modular 
plant brownfield projects. 

Reduced capex and fast lead times
In over 45 years of Kwatani’s experience in equip-
ment supply, the number one driver for mining 
projects has most often been commodity pricing. 
Projects execute when the product price is high and 
therefore processing plants need to be supplied on 
highly expedited timelines. 

“When a standardised module approach for plant 
design is implemented, original equipment manufac-
turers (OEMs) can procure standardised components 
in bulk and thus reduce the equipment cost to the 
client,” says Van der Walt. 

The bulk engineering hours required on both 
structural and equipment design would typically be 
completed with only a limited number of checks and 
modifications to ensure the modules are fit-for-pur-
pose. “An example of this level of expedited timeline 
is a recent 200 tph modular containerised sorter 
plant, which was ready for shipment within 12 weeks 
of order placement,” says Van der Walt. 

Lowered risk by FAT builds
As modular plants consist of unit sections which can 
be transported and shipped relatively easily, Van 
der Walt says a recent trend is to build the complete 
plant in a major city (or industrial area) for FAT, then 
deconstruct and ship to site. 

This, she says, eliminates unpleasant, costly and 
time-consuming integration surprises on remote 
sites, as engineering companies have easy access 
to most suppliers with a number of stock items read-
ily available in distribution centres. The value add 
of a complete FAT build outweighs the two to three 
extra weeks before shipment as integrity-based 
peace of mind. 

Brownfields optimisation
With most modular mineral pro-
cessing plants having only been 
constructed in the past 10 years, 
Van der Walt says a new trend 
of brownfields projects is starting 
to emerge. As mining operations 
progress through the orebody, the 
mineralogy sometimes changes 
to a significant enough extent that 
the original design of the modular 
plant does not meet the process 
requirements any longer. 

“This brings the end client to a 
stage where either an additional 
module is required, or strategic 
upgrades in the existing plant 
need to be investigated. Based 

on our depth of mechanical and metallurgical exper-
tise and on-site experience, Kwatani has assisted 
in debottlenecking such plants by implementing 
customised grizzly, screen or feeder equipment solu-
tions aimed at increased capacity and/or efficiency 
on the specific section of such plants,” concludes 
Van der Walt. 
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I
n a world where access to funding remains the 
single biggest hurdle for junior miners  and capi-
tal dilemmas are at the forefront of junior mining 
executives’ minds, Multotec’s modular spiral test 

plants offer a quick route to production. 
Christina Ramotsabi, GM gravity concentration 

at Multotec, says building a new plant is gener-
ally a capital and time intensive exercise, but with 
Multotec’s modular plants, customers can start small 
and ramp up as they generate cash flow. 

Multotec offers spiral test units for both heavy 
minerals and coal applications. Heavy minerals 
plants, explains Ramotsabi, comprise four stages 
of spirals and are capable of processing up to 
20 tonnes (t) of dry solids per hour in the feed to the 
spirals. The coal test plants comprise double-stage 
MX7 and SX7 spirals, and are capable of processing 
up to 40 t of coal per hour to the spirals. 

Cost-effective solution
A key benefit of these modular solutions is the lower 
capital outlay compared with big plants. “In terms of 
price we are looking at anything up to R5-million for 
a fully installed four stage spiral plant. From a capi-
tal expenditure perspective, this is cost-effective for 

Multotec’s modular spiral test plants – 
a quick route to production

Building a new processing plant is capital and time intensive. With 
a small capital outlay required, coupled with short lead times, 
Multotec’s modular spiral test units enable start-up operations/
junior or artisanal miners to start small and ramp up as they 
generate cash flow. By Munesu Shoko.

Christina Ramotsabi, GM – gravity concentration, Multotec.

The Multotec modular spiral test 
units are standalone units and can 
be skid mounted.

junior or artisanal miners. They can start small and 
scale up as they generate enough cash flow,” she 
says.

Given the compact and modular nature of these 
plants, lead times are anything between eight and 10 
weeks, giving customers a quick route to production. 
Because of their modular nature, these plants can be 
erected in a day or two after being delivered to site. 
The plants have been designed to stand on a level 
concrete pad or compacted surface, eliminating the 
need for costly civils on site. 

“The plants come pre-assembled 
in three main sections, making them 
easy to transport and erect. They can 
be easily moved from one site to the 
other and be re-erected in a short 
space of time,” explains Ramotsabi. 
“Pre-assembly means that there isn’t 
much work to be done when the plant 
arrives on site. In a day or two the 
plant can be erected and start operat-
ing. From a transport perspective, the 
plant comes in three main sections, 
meaning that it can be transported on 
three flatbed trucks.” 

Benefits abound
Multotec’s modular spiral test units are 
designed to be self-standing. They 
have a ‘plug and play’ capability and 
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Key benefits of Multotec’s modular spiral test plants 
 The spiral test units are stand-alone units and can be skid mounted
 Easily erected on site, with three primary modules
 The flow sheet may be adapted to suit specific applications
 ‘Plug and play’ capability
 Units are easily moved and re-erected
 Optional extras on the plant include samplers and process flow meters

Multotec offers modular spiral 
test units for heavy minerals and 
coal applications.

The Multotec modular spiral test 
units come preassembled making 
them easy to transport and erect.

come complete with all the complementary equip-
ment. For example, the heavy mineral plant comes 
complete with desliming and dewatering cyclones, 
pumps and tanks, while concentrate and tailings 
stacker cyclones are optional. A four-stage spiral cir-
cuit – Rougher, Cleaner, Re-Cleaner and Scavenger 
– is used and spirals are interchangeable depending 
on the mineral being treated. 

“The coal modular plant – designed to handle a 
40 tph feed – comes complete with a sieve bend, 
desliming cyclones, pumps, tanks and spirals,” says 
Ramotsabi. 

Flexibility is a key attribute of these plants. 
Versatility allows for the flow sheet to be adapted 
to suit specific applications. The heavy mineral 
plant can be deployed across commodities, includ-
ing chrome, copper, tin and mineral sands, among 
others. 

“The heavy mineral plant can also process both 
run of mine (ROM) material and tailing dumps. We 
have designed the plant to be flexible such that 
the spirals are interchangeable and can be utilised 
across a variety of minerals,” explains Ramotsabi. 

When in transit, the test unit’s stability is main-
tained through support braces and dedicated 
lock-out switches for each pump. 

From a design perspective, the original plants had 
cat ladders, which were considered to pose safety 
hazards for operators. The new generation plants 
have been redesigned to include external walkways, 
making it safer for operators to do process control 
and access the different levels of the plant with ease. 

Meanwhile, Multotec, through its field service 
team, provides installation and commissioning assis-
tance. Aftersales support is provided throughout the 
lifecycle of the plant by the company’s application 
engineers. The company also provides a consulta-
tion service, while test work on spiral concentrators 
is conducted at Multotec’s R&D facility or at plant 
sites. 

Increased uptake 
Given the array of benefits offered by these modu-
lar plants, Multotec reports an increased uptake in 
the market. To provide context, Ramotsabi says the 
company has in the past delivered 20 plants to a 
single customer processing alluvial chrome in dif-
ferent regions of Zimbabwe. The company also 
recently delivered two heavy mineral modular plants 
in Zambia, where they have been deployed in a cop-
per application. 

“We also have a large installed base of these 
plants in South Africa. We recently sold four units 
in the Burgersfort area, where we now have around 
seven plants in total operating in the area. We have 
three units in the Rustenburg area, and five in the 
Mpumalanga area. Generally there has been an 
increased uptake of these plants in recent years,” 
says Ramotsabi. 

The biggest demand locally, says Ramotsabi, is 
in chrome applications. Responding to the indus-
try’s need to re-treat chrome dumps, Multotec has in 
recent years adapted its versatile heavy mineral test 
plants to process ultra-fine chrome. 

“The majority of plants operating in South Africa 
are also in chrome applications. We have, however, 
also seen an increased number of enquiries from 
the mineral sands sector across southern Africa. 
Even locally in South Africa we have tendered on 
a number of projects in mineral sands,” concludes 
Ramotsabi. 
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Sulphide-bearing ground presents numer-
ous risks to users of ammonium nitrate (AN) 
based explosives, so blasting leader BME 
– part of the JSE-listed Omnia Group – has 
developed both the products and systems 
to manage safer blasting under these 
conditions.

“We have evolved our emulsion explo-
sives and our testing methodology to deal 
with the risks posed by reactive ground,” 
says Dr Rakhi Pathak, BME’s senior product 
manager. “This has allowed us to routinely 
conduct blasting safely under these condi-
tions at various customer sites.”

Dr Pathak notes that the exother-
mic reaction between AN and sulphides 
can lead to premature detonation of the 
explosive or can at least undermine its 
performance. The occurrence of reactive 
ground is more common than realised, so 
effective management of reactive ground 

Komatsu celebrates 100 years
Komatsu Ltd is going to celebrate its 100th 
anniversary on May 13, 2021. Established in 
Komatsu City, Ishikawa Prefecture, Komatsu 
has committed to quality and reliability and 
worked to maximise the trust of customers, 
shareholders, distributors, suppliers, busi-
ness partners, and all other stakeholders to 
date. 

Considering its 100th anniversary as a 
communication opportunity to enhance 
and disseminate its corporate brand and 

express appreciation to all stakeholders 
for their support over the years, Komatsu is 
going to implement commemorative activi-
ties and make efforts for sustainable growth 
into the future.  

Looking into the next 100 years, Komatsu 
will continue to move forward with its 
stakeholders as it creates value through 
manufacturing and technology innovation 
to empower a sustainable future where 
people, businesses and our planet thrive 
together.

Komatsu defines CSR as activities to 
respond to social demands through core 
business, and works for sustainable growth 
with society by solving ESG issues. The 
company is launching the “One World One 
Komatsu”, Komatsu’s first global platform 
which all Komatsu group employees around 
the world can join. 

The exclusive platform can consolidate 
the voluntary and simple efforts of each 

participant under the theme of environmen-
tal sustainability into group-wide sharing. It 
allows for easy logins from PCs and smart 
phones and transcends national and linguis-
tic barriers. It thereby connects all Komatsu 
group employees worldwide, nurturing a 
sense of unity for the Komatsu group as they 
work for the common goal, and promoting 
activities designed for a sustainable earth.

For the goal of achieving safe, highly pro-
ductive, smart and clean workplaces of the 
future, this movie portrays future worksites 
as Komatsu wants them to look like in 10 to 
20 years by focusing on five workplaces: 
mining, construction, forestry and agricul-
ture, industrial machinery, and Komatsu’s 
production. 

By digitalising workplaces worldwide 
and connecting land features, man, machin-
ery, and materials on an open platform, 
Komatsu will solve on-site problems and 
optimize on-site operations, improve a vari-
ety of machine utilization rates, and secure 
a carbon neutral environment. 

Enabling safer blasting in reactive ground
is critical, she said. Occurring in sulphide-
bearing rock in iron ore and copper 
deposits among other minerals, it can also 
be difficult to identify – often occurring only 
in pockets around a mine site. The risk can 
be aggravated by conditions of acidity and 
rock weathering. 

Among the indicators of sulphide-bear-
ing rock are white and yellow salt staining 
on exposed rock and faces, or water vapour 
being emitting from blast holes, according 
to D Scott Scovira, BME’s global manager 
for Blasting Science. There could also be 
spontaneous combustion observed in ore 
stockpiles, or the presence of sulphide 
dioxide gas – as well as acidic water condi-
tions and evidence of corrosion on the site.

BME has developed a specialised 
emulsion explosive formulation for reac-
tive ground – INNOVEX RG – that has 
been successfully used in South African 
and Zambian mines. The product contains 
additives to inhibit exothermic reactions in 
ground containing sulphides and/or other 
reactive materials. 

The challenge for mines, says Dr Pathak, 
is that they seldom have the equipment or 
experience to identify and test for reactive 
ground – and this is where BME’s service 
has evolved significantly in recent years.

“We are geared up with relevant on-site 
scientific tools and facilities to screen and 

test the rock, make the necessary findings 
on the type of ground being blasted, and 
recommend the right product,” she says. 
“This includes the use of hand-held XRF 
metal analysers for screening and initial 
analysis, as well as providing the required 
testing facilities to quickly and cost-effec-
tively generate results that can guide the 
correct selection of explosives.”

Importantly, testing at BME’s R&D labo-
ratory at Losberg, Gauteng is conducted 
on the rock’s interaction with various emul-
sion explosives to industry standard and 
in-house protocols. This allows BME to 
simulate mine-site conditions in the labora-
tory, testing the level of exothermic reaction 
before specifying the most suitable emul-
sion mix. The company also has laboratory 
facilities in Zambia.

Scovira highlights that the right blast 
management practices must be in place 
to ensure safer blasting in reactive ground 
conditions, with attention to four key criti-
cal controls. The first is site-specific risk 
assessment to identify conditions and 
define controls for blasting in reactive 
ground. Secondly, the mine must define 
site-specific blasting procedures, detailing 
the operational steps and controls for blast-
ing in reactive ground. 

“Special attention should be paid to 
measuring and demarcating hole tem-
peratures on the bench in the process of 
loading,” he says. Testing at BME’s R&D laboratory in Losberg, Gauteng.

Komatsu has in the past 100 years committed to quality and 
reliability.
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TOMRA Sorting Mining has launched the 
new TOMRA COM XRT 300 /FR Final 
Recovery sorter, which delivers concen-
tration factors up to 1 million with limited 
stages and is said to be the only solution 
on the market that guarantees >99% dia-
mond recovery. 

The new sorter stands out with its high 
sorting efficiencies, the high diamond-
by-weight concentrate and the benefits 
deriving from its focusing on a single con-
sistent detection principal, diamonds. With 
this new introduction, TOMRA offers a 
complete partnered diamond recovery eco-
system with a flowsheet covering the entire 
process – from Concentration to Final 
Recovery and Sort House – and includes 
custom development with the end-user 
all the way to installation, then continued 
management of the asset and support with 
specialised services and training.

The TOMRA COM XRT 300 /FR is the 
latest step in TOMRA’s long-term strat-
egy for the diamond sector, which aimed 
to provide its customers with a complete 
recovery solution. “We always had this 
clear objective, but the technology just 
didn’t exist,” explains Geoffrey Madderson, 
diamond segment manager for TOMRA 
Sorting Mining. “We knew that to achieve 
our goal, we would need extremely 
advanced sensor technology. We have 
been working in-house on the develop-
ment the new ultra-high resolution sensor 

more than five years, and 
now we are able to close 
the loop: the COM XRT 300 
/FR is  the las t  p iece 
within our recovery pro-
cess, covering the Final 
Recovery and Sort House 
applications to produce 
an ultra-high diamond-by-
weight concentrate.” 

T O M R A’ s  h o l i s t i c 
approach and unique offer-
ing has earned a strong 
market trust in its XRT tech-
nology. As a result, the first 
three TOMRA COM XRT 300 /FR sorters 
produced have already been sold to cus-
tomers who purchased the machines on 
the back of their excellent experience of 
previous TOMRA sorters. 

Input material is evenly fed via a vibra-
tion feeder onto a conveyor belt. An electric 
X-Ray tube creates a broad-band radia-
tion, which penetrates the material and 
provides spectral absorption information. 
This is measured with an X-Ray camera 
using DUOLINE sensor technology, which 
focuses on a single, constant property of 
the material, density.

The advanced ultra-high resolution sen-
sor information is processed and analysed 
by TOMRA’s new Image Processing Pipeline 
to provide a detailed “density image” of the 
material, allowing it to be separated into 

TOMRA’s new XRT guarantees 99% diamond recovery

The TOMRA COM XRT 300 /FR is the latest step in TOMRA’s long-term strategy for 
the diamond sector. 

high- and low-density fractions. If diamonds 
are detected it commands the control unit 
to open the appropriate valves of the ejec-
tion module at the end of the conveyor belt. 
The detected diamonds are separated from 
the material flow by jets of compressed air. 
The sorted material is divided into two frac-
tions in the separation chamber.

The tight tolerances and accurate 
alignment of the new ultra-high resolution 
sensor results in a high quality picture that 
ensures a clear discrimination between dia-
monds and low-density materials down to 2 
mm. The sorter features high speed valves 
with a fine nozzle pitch, which significantly 
reduces non-diamond material in the con-
centrate. The result is ultra-high diamond 
by weight concentrate with a guaranteed 
recovery of more than 99%. 

Being part of an all-female drill crew at 
Anglo American’s Kumba Iron Ore Mine in 
the Northern Cape has not only fulfilled a 
lifelong ambition for Veronica Moratuwa De 
Koker to work in mining, but she is also one 
of the first female drill-rig operators in the 
industry. The crew was trained by technol-
ogy provider Rosond of Midrand.

“I was very excited to hear that I would 
be one of the first women, which now 
surely means that others can follow con-
fidently in my footsteps,” comments De 
Koker. Growing up in Dingleton, her interest 
in mining was piqued by the site of articu-
lated dump trucks at nearby Sishen. Prior 
to her new role, she was unemployed and 
living at home.

Upon being recruited, De Koker under-
went a month’s training at Rosond’s 

Rosond sets a new benchmark for gender equality in mining
training centre in Postmasburg. This cov-
ered everything from to First Aid to basic 
rigging, firefighting, isolation and lockout 
procedures and, most importantly, training 
on Rosond’s next-generation drill rigs. The 
courses consisted of theoretical and prac-
tical components, followed by extensive 
evaluation and examination.

Once her training and induction had 
been completed, De Koker finally went to 
site, which she describes as a profound 
moment that was the culmination of a 
lifelong dream. She and her team were 
well-received at Sishen by their mostly 
male colleagues. “Everyone was very 
supportive,” she highlights. This is also tes-
tament to the diversity and inclusivity of the 
work environment and culture that Anglo 
American cultivates at all of its operations.

Sharing her views on women in mining, 
De Koker feels proud to be in the van-
guard of such an important development. 
For young women with similar ambitions, 
De Koker advises them to finish matric 
and further their studies if possible. Once 
successful, young women must not be 
complacent in their pursuit of further oppor-
tunities either.

“They must know that they can’t 
relax because it’s tough out there.” De 
Koker adds she is determined to learn 
and grow even further now that she has 
achieved this important initial milestone. 
“The journey was not easy because I was 
in such a male-dominated environment. 
Looking ahead, my goal over the next five 
years is to hopefully become a drilling 
supervisor.” 
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Machine learning combined with cloud 
computing is destined to free up the geo-
logical supply chain to allow businesses to 
better leverage a key asset – their geologi-
cal model.

April 2021 sees the market release of 
DomainMCF, a platform that Maptek says 
will “put the geology back into geologists”. 

Geologist and project lead, Steve 
Sullivan says that geologists feed in drilling 
data and obtain domain or grade models 
in dramatically less time than traditional 
resource modelling methods.

DomainMCF applies deep learning and 
big data computing methods to generate 

Super-span maintenance crane for platinum concentrator
Condra has followed deliveries of custom-
ised cranes for injection-moulding and 
shipboard maintenance applications with a 
third overhead machine of unusual design, 
this one sporting an exceptionally wide span 
of no less than 35 m.

A span of this magnitude is more than 
double the average of 15 m, and approaches 
the manufacturer’s record of 42 m.

Not only is Condra’s newly completed 
crane unusually wide, but it is also large 
from an overall perspective, with box girders 

the height of an average man, and a 20 t, 
two-speed hoist mounted on a 7 m-wide 
crab with a wheel base of 6 m. A working 
platform of open-grid walkway and solid-
forge handrail runs the full length of the 
machine.

The crane will be delivered to a plati-
num concentrator for maintenance duty. 
Weighing in at 33,3 t, it has a lifting height of 
18,7 m and is controlled remotely by radio. 
There is a pendant back up.

During the crane’s design phase, the 
very large size of this machine dictated 
careful consideration of wind loading. 
Condra’s engineers included the com-
pany’s patented storm brake to counter 
wind forces anticipated at the installa-
tion site.

The storm brake is activated by 
anemometers in two stages, the first 
sounding a siren when the wind speed 
reaches 30 km/h, and the second auto-
matically engaging the brake at a wind 
speed of 50 km/h. At this point, any 
crane operation is de-activated and the 
machine automatically secured against 
all movement.

Condra completed final assembly, 

alignment and testing of the concentra-
tor maintenance crane in the last week of 
March. No less than 260 m² of factory 
floor space was set aside for this phase of 
manufacture.

Transport to site will require three spe-
cialised vehicles: two horse-and-dolly 
movers for the two box-girders, and one 
flat-bed trailer to be loaded with the hoist, 
crab, end-carriages, bottom-block, panels 
and ancillary equipment.

Installation and commissioning at the 
concentrator will be undertaken by an inde-
pendent contractor with Condra engineers 
in support.

Johannesburg-based Condra boasts 
a manufacturing pedigree going back 
more than 50 years. The company claims 
the highest local content of any overhead 
crane supplier in the central and south-
ern African region, allowing it to deliver 
overhead cranes with the lowest possible 
lifetime cost, supported by a comprehen-
sive back-up service and rapid spare parts 
delivery.

All Condra products are manufactured 
to ISO 9000 standard, with the full range 
of cranes and hoists encompassing capaci-
ties from 250 kg to 500 t. A fully automated 
option is offered on all machines. 

New tech from Maptek to uncork geology bottleneck
domain boundaries directly from drillhole 
sample data. Rapid generation of resource 
models is a game changer for operations. 

It avoids bottlenecks that may be cre-
ated when waiting for up to date models 
and avoids the risks of using non-current 
information for planning current work. 

DomainMCF models also contain an 
inbuilt measure of uncertainty, which allows 
businesses to assess the variability in their 
model against external factors such as 
commodity markets and customer orders.

Uncertainty models can better quan-
tify confidence levels when assessing 
resources and reserves, reducing the sub-
jectivity around the process.

Sullivan says human-based decisions 
could not compete with machine learning 
to meet business demands for accurate, up 
to date information about the resource.

Cloud computing provides the pro-
cessing muscle, reducing the need for 
expensive, high end desktop systems 
which can become locked up in one pro-
cess running traditional modelling software.

Sullivan says as well as helping ease 
bottlenecks, the technology has proven 

DomainMCF applies deep learning and big data computing 
methods to generate domain boundaries directly from 
drillhole sample data.

applicable in predictive modelling for 
grade control, lithology targeting, drillhole 
planning, geotechnical rock quality and 
strategic scheduling.

“In resource modelling you have a huge 
premium on creating value. When you start 
to see the impact on downstream pro-
cesses you know that the investment has 
paid off.”

“So, getting better models with an 
uncertainty factor built in, and getting them 
quicker and with less manual data manipu-
lation is the winner for geologists.”

Sullivan is extremely upbeat about the 
potential for machine learning technology, 
likening the magnitude of improvements to 
those unlocked for geologists in the 1980s 
and 1990s when computerised modelling 
replaced printed maps and plans.

“Conditions involving volatile markets 
and disrupted supply chains underline 
the importance of being able to pivot,” 
says Sullivan. “New technologies such 
as DomainMCF put their hands up when 
businesses try to rationalise their systems 
needs and look for more cost efficient and 
effective processes.” 

The crane will be delivered to a platinum concentrator for 
maintenance duty.
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The resources sector is adopting innova-
tion, in particular digital technologies, at 
an increasingly rapid rate, a transformation 
that also brings the risk of falling victim to 
cyber criminals.

Paul House, CEO of leading mining-
tech company IMDEX, says the take-up of 
new technologies is happening on a scale 
that has not been seen in the past – a 
confluence of the effects of the COVID-19 
pandemic and the need to replace 
depleted existing reserves.

“This is partly by necessity, to enable 
remote working, and partly by opportunity, 
as these technologies will enable faster 
drilling, more efficient drilling, and better 
decision making,” he says.

But every tool and technology that is 
added to a mining company’s arsenal – 
from exploration to production – increases 
the attack surface for hackers.

IMDEX has countered by achieving the 
“gold standard” in data security – certi-
fication against the exacting standards 
of ISO27001, an international informa-

Gold standard protection for mining data
tion security standard recognised in 161 
countries.

The threat of cyber-attack intensifies as 
competitors, organised crime, and “State-
based actors”, seek to gain advantage by 
malicious means – searching for vulnerabili-
ties in business systems that will allow them 
access a company’s most important secrets.

The Australian Cyber Security Centre 
has warned that the likelihood and sever-
ity of cyber-attacks is increasing because 
of the growing dependence on new 
information technology platforms and inter-
connected devices and systems.

“Cybercrime is one of the most per-
vasive threats facing Australia, and the 
most significant threat in terms of overall 
volume and impact to individuals and busi-
nesses,” the ACSC said in its annual report 
last year.

Price Waterhouse Coopers’ 2021 CEO 
Survey revealed that 47% of CEOs said they 
were extremely concerned about cyber 
threats. It was the top threat for CEOs in 
North America and Western Europe, sec-

ond only to pandemics 
and health crises, at 52%. 
A breakdown for Australia 
revealed that 95% of CEOs 
surveyed cited cyber as a 
threat to business growth.

Global communications 
company Inmar sat, in a 2020 report examin-
ing the rise of IoT in mining, said the majority 
of mining organisations were struggling to 
meet the security challenges presented by 
the IoT.

The report found that while respondents 
in their research were aware of the dam-
age that a cyber- attack could trigger, the 
response so far to the threats had been 
minimal.

Inmarsat Director of Mining Nicholas 
Prevost says the mining sector stands to 
make considerable gains by leveraging IoT.

“However, as IoT connects more parts of 
a mining company’s operations and infra-
structure to the internet, this will inevitably 
create more access points for potential 
security breaches,” he says. 

Paul House, CEO of IMDEX.

www.airliquide.co.za
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Conceptualised, designed and com-
mercialised at Weir Minerals Africa’s 
Isando operation, the new, heavy-duty 
Warman SSB-A presents a versatile sub-
mersible pump solution with the ideal 
combination of wear resistant materials 
and specialist hydraulic engineering for 
abrasive applications.

“Conceptualised and commercialised 
by Weir Minerals Africa, the Warman SSB-A 
pump is well suited for duty in Africa,” says 
Marnus Koorts, product manager – Pumps 
at Weir Minerals Africa. 

Engineered for abrasive applications 
and for handling solid particles, the pump’s 

Abrasive solids handling made simple with new Warman pump
applications include mine dewatering, 
removing mill scale and cleaning up sumps 
as well as moving slurry, coal-pile run-off 
or dirty water with a solids content of up 
to 60% by volume. Koorts highlights that 
the pump can be moved easily between 
applications, so is ideal for dealing with 
temporary problems such as pipe bursts 
or leakage.

The hard-wearing design includes cast-
ing the casing, impeller and wear plates 
from Weir Minerals’ Ultrachrome A05 high-
chrome alloy, while the motor is designed 
for continuous and efficient operation 
though using the pumped media to assist 
in dissipating heat build-up in the motor 
windings.

“This durability enhances the range 
of applications in which the pump can 
be deployed, including even hardened 
slurry,” he says. “Customers will move the 
unit around extensively to wherever it is 
needed, so we designed the outer housing 
to avoid snagging by ensuring there are no 
points that could potentially hook or break 
as the pump is transported and operated.”

The impeller radial load is balanced out 
by the opposing forces created by the twin-
volute discharge. This stabilises the pump 
during operation, allowing it to be placed 
in any position without the risk of oscillat-
ing, he says. The design also optimises 
the life of the cantilevered shaft and its 
components. 

“Users of the Warman SSB pump can 
also choose to run it in manual or the 
optional extra, in automatic mode,” Koorts 
says. “The automatic mode provides the 
convenience of self-monitoring water lev-
els, switching on and off as required.” 

Electrical control philosophies can be 
adapted to suit site applications, such as 
over-current protection, an earth leakage 
circuit breaker, while the safety delay fea-
ture can reduce the number of starts per 
hour. 

“The robust, fit-for-purpose design 
makes this pump a reliable and cost effec-
tive solution in a wide range of duties,” says 
Koorts. “It represents the ideal combination 
of wear resistant materials and specialist 
hydraulic engineering.” 

The Warman SSB-A pump was conceptualised and 
commercialised by Weir Minerals Africa.

Booyco Electronics continues to grow 
its footprint in the coal mining sector as 
mines work towards Level 9 compliance. 
Company CEO Anton Lourens says the 
scale of recent orders from underground 
collieries and opencast operations are tes-
tament to the company’s leadership in the 
sector.

According to Booyco Electronics CEO 
Anton Lourens, the scale of recent orders 
from underground collieries and opencast 
operations are testament to the company’s 
leadership in the sector. 

“We support an extensive population 
of our proximity detection equipment on 
trackless mining machines (TMMs) in coal 
mines, and expect to see enthusiastic take-
up of our new-generation Booyco CXS 
product,” says Lourens. He highlights that 
the customer base includes not only the 
Mpumalanga coalfields, but also those in 
KwaZulu-Natal province – supported by the 
company’s network of branches including 
Witbank and Richards Bay. 

Regulations currently demand that 
any electrically powered TMM in an 
underground mine must be equipped 
with a PDS, but many coal operations 
have a combination of diesel and electric 
units. He emphasises that the regula-
tory framework will soon enforce Level 9 
requirements – with more advanced colli-
sion avoidance capability – for both diesel 
and electric TMMs.

“We are working closely with many 
OEMs and mining customers on aligning 
and testing our respective equipment for 
Level 9 compliance,” he says. “It should 
be remembered, however, that the indus-
try still has considerable work to do on the 

application of PDS technology to surface 
diesel TMMs, which pose a range of tech-
nical challenges.”

An active participant in the mining 
industry’s Earth Moving Equipment Safety 
Round Table (EMESRT), Booyco Electronics 
collaborates extensively with stakeholders 
to support mines’ safety and compliance 
efforts. 

“Coal mines have a key role to play in the 
testing and application of collision avoid-
ance systems, as the industry upgrades to 
ever-more effective safety protocols,” says 
Lourens. “The Booyco CXS consolidates all 
we have learnt in our 15 years in business, 
taking that vital step from a warning sys-
tem to a fully-fledged collision avoidance 
system.”

He highlights that the Booyco CXS 
retains the intrinsically safe technology of 
previous generations, making it more cost 
effective and generally easier to manage. 
“The common alternative to intrinsically 
safe equipment is for suppliers to add a 
flameproof enclosure to house the PDS, 
which tends to be heavy and impractical,” 
he says. 

Booyco expands its coal footprint as Level 9 looms

As a local PDS OEM, Booyco Electronics has invested in skills 
development, providing employment opportunities.
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When one of the world’s largest copper 
and cobalt producers wanted to double its 
production rates, it chose FLSmidth to pro-
vide a thickener solution that included six 
of its proven high density thickeners. This 
solution, with the order placed in 2020, 
included six counter current decantation 
(CCD) thickeners and one pre-leach thick-
ener, each measuring 31 m in diameter.

The mine, located in the Democratic 
Republic of Congo (DRC), already had 
FLSmidth thickeners on site, and was sat-
isfied with their performance. According to 
FLSmidth general manager projects and 
account sales Howard Areington, the com-
pany’s proposal for the mine’s expanded 
requirements was based on testwork to 
confirm the characteristics of the material 
that would be treated. 

“The tests confirmed that we could use 
a similar design to what we had installed on 
the mine some years previously,” he says. 
“This solution included six counter current 
decantation (CCD) thickeners and one pre-
leach thickener, each measuring 31 m in 
diameter.”

These units deliver high solids under-
flow to optimise the recovery of dissolved 
metals. In addition to the steeper floor 
slope, these FLSmidth thickeners were 
designed with a high torque ring gear drive 
design, with high tolerances that make for 
minimal maintenance over long periods of 
time.

“Our high density thickener design 
ensures consistently high underflow den-
sities which allows the operator to sustain 
high production rates and better recover-
ies,” he says. 

These CCD thickeners are manufac-
tured from LDX2101 duplex stainless steel. 

New solution for slow movement analysis on tailing dams
Two of the leading players in the monitoring 
industry, Geopraevent and IDS GeoRadar, 
both Hexagon companies, have introduced 
SLYX Slow Movement Analysis, a solution 
that goes beyond standard analysis of tailing 
dams. To reliably monitor slow movements 
over several months or even years is very 
challenging especially on fixed, but veg-
etated slopes such as tailing dams, where 
the smallest movement can be a precur-
sor of a slope failure. SLYX measures very 
slow displacements with an unprecedented 
coherence in the resulting data.

The algorithm is based on an automatic 
selection of the most suitable measurements 
from the IBIS radar data and on a tailored 
evaluation for slow movements. This proce-
dure gets even closer to the detection limits, 

accurately determining millimetre move-
ments over extended time periods.

SLYX is integrated in IBIS Guardian with 
a dedicated interface for easier application. 
The analysis period and the measurement 
window for analysis are flexible and can be 
selected by each user. The SLYX algorithms 
make it possible to detect large-scale mm 
movements over several days to months that 
would normally be lost in instrumental noise,” 
says Lorenz Meier, Geopraevent CEO. 

Francesco Coppi, IDS GeoRadar director 
of Monitoring Radar Product Management, 
comments: “Slow movements play an impor-
tant role as early precursors for potentially 
catastrophic slope failures, as it could hap-
pen for tailing dams. SLYX represents a 
game changer in this field.” 

FLSmidth high density thickeners double mine output

The FLSmidth high density thickener design ensures 
consistently high underflow densities which allow the 
operator to sustain high production rates and better 
recoveries.

This provides mechanical benefits without 
compromising chemical resistance, allow-
ing the mass of each unit to be reduced. 
The pre-leach thickener, which was not 
exposed to corrosive conditions, is con-
structed from carbon steel. 

“We also designed and supplied five 
impurities removal thickeners, which are 
high rate thickeners, also in LDX2101 stain-
less steel,” he says. “The sizes of these 
units ranged from 20 to 30 m in diameter.”

Fabrication of the equipment was done 
in South Africa, while accommodating the 
demands of the COVID-19 lockdown, which 
required careful planning and flexibility. 
With components and platework delivered 
to site, the welding and construction was 
conducted by the mine with installation 
assistance from FLSmidth and its agent in 
the region. 

www.pumptechnology.co.za
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Building on a more than half-century legacy 
that includes the best-selling large mining 
loader model of all time, the new Cat 992 
wheel loader sets a new standard by offer-
ing up to 32% greater productivity. The new 
large mining loader reduces maintenance 
costs by as much as 10% and offers up to 
48% greater payload-per-fuel efficiency 
than the earlier 992K model.

Powered by the new Cat C32B engine 
with U.S. EPA Tier 4 Final/EU Stage V and 
Tier 2 equivalent emission engine options, 
the new 992 meets the global industry’s 
demand for high-production equipment 
with greater payloads. Powertrain design 
enhancements to the transmission, axles 

A new 390 panel solar plant at Weba Chute 
Systems’ Germiston facility is making an 
active contribution to the South African 
economy’s environmental protection and 
energy efficiency efforts. The company 
measures its corporate environmental 
performance against all its impacts on the 
natural environment to reduce the effect on 
climate change.

As part of its green-future strategy, the 
transfer point specialist commissioned a 
roof-top solar energy system in December 
2020 as part of its integrated response, 
says Izak Potgieter, ISO systems manager 
at Weba Chute Systems.

“With a capacity of 160 kW – calculated 
on 85% performance – the system meets 

New Cat 992 wheel loader increases productivity by up to 32%
and final drive, along with the new engine, 
deliver a 20% longer interval for planned 
component replacement. 

Offering both standard- and high-lift 
configurations, the 992 is said to deliver 
the lowest cost-per-ton when paired with 
fleets of Cat 775, 777 and 785 trucks. 
Standard-lift payload capacities reach 
23,1 tonnes for quarry face applications 
and 27,2 tonnes for loose material han-
dling, while high-lift capacities reach 
20,4 tonnes and 24,5 tonnes in respec-
tive applications. 

A new Z-bar linkage optimised for 
performance, and improvements to rim-
pull and breakout force, deliver greater 

machine capacity and efficiency. The new 
992 has demonstrated in field testing up 
to 48% greater payload-per-fuel efficiency 
in applications where a four-pass match to 
90,7 tonne (100-ton) trucks was achieved, 
versus five passes with the 992K. The 
992 provides up to 9,5% more rimpull dur-
ing digging and up to 20% more breakout 
force, increasing productivity. 

The new Cat 992 wheel loader features 
an on-demand throttle mode to optimise 
payload-per-fuel efficiency without slow-
ing production. New standard automatic 
retarding controls disable the impeller 
clutch, enable the lockup clutch, and use 
the implement and fan pumps retarding to 
slow the machine on grade. The available 
advanced automatic retarding controls with 
engine brake feature offers full control of 
the loader’s speed on grade to maintain a 
desired hold speed. 

Automating critical digging cycle ele-
ments, optional New Autodig Components 
further improve productivity and efficiency 
while reducing tyre wear. To stop slippage 
before it happens, a tyre slip prevention 
feature reduces rimpull before the tyres 
are set and increases rimpull when down-
ward force is applied to the tyre. The set 
function detects pile contact and automati-
cally lifts against the pile to set the tyres 
and increase available traction. The lift 
stall prevention feature automatically man-
ages rimpull in-dig to prevent hydraulic 
stall while lifting through the face, so the 
992 spends less time in the pile. 

Offering both standard- and high-lift configurations, the 992 is said to deliver the lowest cost-per-ton when paired with fleets 
of Cat 775, 777 and 785 trucks.

most of the energy requirements of our 
workshop and offices,” says Potgieter. 
“This takes considerable pressure off the 
national grid, while also allowing us to feed 
power back into the system when there is 
excess.”

The impact in the first couple of months 
of operation has already been substan-
tial, he notes; the 62 MW generated by 
the solar panels represents a reduction of 
about 25 tonnes of carbon dioxide emis-
sions that would have been produced from 
coal fired power.

Other elements of the strategy have 
included energy efficiency interventions 
such as installing LED lighting in the work-
place, and the continuous monitoring of 

heating, ventilation and cooling (HVAC) 
systems to ensure moderate use. 

“Our environmental strategy is also 
designed to address stakeholder pres-
sures and market opportunities,” he says. 
“While there is no facility yet for us to be 
reimbursed for the electricity that we feed 
back to the grid, we believe this to be an 
important corporate contribution at this 
time. We are also building up carbon credits 
that may be traded with other companies at 
a later stage.”

Potgieter highlights that the company’s 
approach is based on eight sustainable 
business practices, which include part-
nering with employees, conserving water 
and electricity, developing a recycling pro-
gramme, and prioritising the management 
of chemicals. 

Weba forges green path to the future
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Metso Outotec to supply processing tech to copper-silver project in Botswana 
Metso Outotec has signed a contract to 
deliver all of the main process technologies 
for Sandfire Resources’ flagship Motheo 
copper-silver concentrator in Botswana. The 
order value of approximately €17-million was 
booked in the Minerals segment’s Q1/2021 
orders received.  

The 3,2 million tonnes per annum 
greenfield plant will be built in the Kalahari 
copper belt in Botswana, with the potential 
to expand to 5,2 million tonnes per annum 

in the future. Metso Outotec will deliver all 
key minerals processing equipment includ-
ing gyratory and pebble crushers, apron 
feeders, semi-autogenous (SAG) mill and the 
associated reline machine, TankCell flotation 
cells, Vertimill fine grinding mill, high rate 
thickeners, and a pressure filter. Additionally, 
spare parts and supervisory services will be 
supplied to support commissioning and plant 
ramp up. Delivery will take place during 2021 
and 2022, and the plant is expected to start 

production in late 2022 or early 2023.
“We are pleased to continue our strate-

gic partnership with Sandfire Resources. We 
have worked with Sandfire in the past and 
are very grateful to be selected again for 
their flagship Motheo project. Our proven 
proprietary and sustainable technologies will 
support Sandfire with achieving their inter-
national growth and diversification strategy,” 
says Kai Rönnberg, vice president, Minerals 
Sales, Asia Pacific at Metso Outotec. 

Dust is a major problem associated with 
conveyor systems, particularly those in 
confined underground mining conditions, 
where miners have prolonged exposure 
to the hazards of dust particles. Apart from 
the negative effects of dust on a miner’s 
health – like irritation to the eyes, skin and 
respiratory tracts, as well as serious lung 
diseases – some types of dust can also 
form an explosive mixture with air, which is 
extremely dangerous.

ScrapeTec has developed advanced 
solutions for conveyor systems – AirScrape, 
TailScrape and SpeedScrape products – 
which encompass the latest technology, 
to prevent dust formation, reduce material 
spill, enable thorough belt-cleaning and 
minimise the risk of explosion at critical 
sections along the conveyor route and at 
transfer points, explains Ken Mouritzen, 
MD, BLT WORLD, specialist in bulk handling 
systems.

“BLT WORLD specialists work closely 
with mine engineers and the ScrapeTec 
team to alleviate problems associated 
with dust generation, material spills and 
contamination at the transfer points of 
underground conveyor systems. The team 
also offers solutions to misalignment, abra-

Efficient control of dust and material spills in underground conveyor systems
sion and subsequent belt damage.”

ScrapeTec’s contact-free AirScrape con-
veyor belt skirting system hovers freely 
above the conveyor belt, preventing skirt 
friction and belt damage, thus extending 
service life of the conveyor system. The 
AirScrape system – which encompasses 
inward facing, hardened-steel diagonal 
blades - operates according to a new prin-
ciple where it hovers 1-2 mm, on the left 
and right side above the conveyor belt. 
The blades deflect larger particles inwards, 
while using the air-flow of the conveyor belt 
and conveyed material to create an inward 
suction, forcing any dust and fine particles 
back into the product flow. Through these 
diagonally fitted plates and the speed of 
the running belt, air is drawn from the out-
side inwards. As a result, neither the dust 
nor material can escape. 

Conventional skirting is pressed against 
a conveyor belt to keep dust and material 
in the middle of the belt, but after a period, 
wear of the skirting and belt can be so 
severe, that material and dust escapes. 
Material spillage at transfer points needs to 
be removed and regular maintenance and 
housekeeping of belt skirting and transfer 
points is necessary.

With the AirScrape dust-free and 
contact-free, side sealing system for belt 
conveyors, there is no skirt contact and 
therefore no belt wear or damage. Motor 
power requirements are reduced as there 
is no belt-skirt friction and because there is 
continuous skirting with no gaps, product 
loss is minimal.

Experience shows that even seven 
years after installation and with continuous 
use in harsh underground mining condi-
tions, the AirScrape system shows little 
sign of wear. Operational costs are also 
reduced because there is no need for spill-
age collection, regular maintenance, or 
replacement parts. 

Mine conveyor with AirScrape.

https://mining.komatsu/
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T
his is where simulation training comes 
in. Using a combination of various sim-
ulation technologies, including virtual 
and augmented reality (VR and AR) 

allows training to take place in a safe space, 
without the risk of infection and harm to peo-

ple or damage to equipment. It also means that the trainer doesn’t 
have to be in close proximity with the delegates. 

Danger at every turn
Mining is one of the most hazardous sectors, and it is essential 
to maintain the highest safety standards. This includes ensuring 
that all machine operators are competent to perform their duties. 
The challenge is to enable them to gain sufficient skills to become 
competent, because practicing on real, live machinery is a dan-
ger. There are so many things that could potentially go wrong and 
cause catastrophic damage, injury and fatalities. The equipment 
is also extremely costly, and damage will be expensive to repair.

To mitigate the risk to a certain degree, the instructor usually 
sits in the cab of the machinery with the trainee. However, with 
COVID-19 protocols still in place requiring 1,5 m social distancing, 
this has become impossible. A realistic, well-designed simulator 
that has been calibrated to mimic the real conditions of the mine 
can provide a safe way for operators to ‘get the feel’ for the equip-
ment without any of the risk. It can also be overseen by a trainer in 
a remote location, anywhere in the world, so training can be deliv-
ered by expert providers while maintaining social distance. 

Smooth operations
In addition to allowing employees to gain their experience hours 
without risk, simulation training enables mining organisations to 
monitor and measure the performance of the employee while they 
are training and over time. This data can be used to identify any 
potential challenges, analyse trends and gain a solid picture of the 
skills and confidence levels of the employee. Skills that are lacking 
can be emphasised and ongoing improvement assured. Monitoring 
can also alert mines to potential problems with the performance 
of the machinery itself and trends on this performance over time. 

Simulation training ensures reduced downtime, increased 
productivity and enhanced mine safety, all of which is directly mea-
surable. The key, however, is to ensure that it is a fully integrated 
component of the overall training program. The curriculum should 
be designed to be operations-related and specific to the individual 
mine – there is no generic ‘off the shelf’ solution that will fit every 
mine, as they are all unique in their environments, methods of oper-
ation and challenges. 

Simulation training reduces risk, improves 
safety and productivity for mines

The mining industry mandates specific training across a variety of areas depending on the 
employee’s job description. Learning ‘on the job’ can be both hazardous and costly, but practical 
experience is a requisite for using mining machinery and tools, as is ongoing learning. In a time 
where people are required by law to maintain a certain distance from each other, such practice 
is difficult to provide in person. By Jacques Farmer, MD of PRISMA Training Solutions.

Jacques Farmer, MD of PRISMA 
Training Solutions.

Virtually real
With a realistic simulation, potential machine operators can test 
their skills and see if they are suited for the tasks required. For 
example, fear of heights and nausea are common issues when 
some people attempt to operate certain equipment. Simulation will 
identify these challenges before significant investment is made into 
training an employee who will not be able to perform their job. 

Simulations provide a realistic experience that gives the same 
feeling of operating equipment, including any dangers. It also gives 
a realistic experience of what might happen if the wrong decision is 
made, which in turn improves safety. It also enables employees to 
gain more experience training, without taking actual working equip-
ment out of commission, which enhances productivity, and without 
burning additional fuel or causing wear and tear to equipment.

Partners in success
There is a lot of technology around simulation, but mines need to 
ensure that the simulation concept is customised to fit their spe-
cific needs. Simulation training should complement theory and 
classroom-based training to address knowledge gaps and learn-
ing paths and training methodologies need to be tailored to fit 
the target audience. This enables mines to be more effective and 
more productive, while improving safety and reducing downtime. 

The bottom line is that a simulator must be realistic and specific. 
If it is not, or if it is improperly implemented, mines will not see 
a return on investment. However, if it is effectively designed, and 
mines work with an experienced training partner to integrate it into 
training and design the curriculum effectively, it can quite literally 
be a life saver. 
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