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SUSTAINABILITY

Today’s successful mines are no longer 
defined by sound engineering designs 
and efficient construction and production 
processes alone. They are largely defined 
by their efforts to develop sustainable 
operations – paying respect to the 
environment yes, but more importantly the 
surrounding communities – for the entire 
duration of a mining operation’s lifespan 
says Golder Associates.
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The reality is this – the 
requirements to develop new 
mining projects in Africa are 

evolving rapidly and the criteria 
to secure success becoming 
increasingly challenging – if you don’t 
know what you are doing, that is.

If you want to build a mine, you 
need to consider first and foremost 
the people/communities that live 
on, around and near your potential 
mining site of choice. Gone are the 
days where you identified your sweet 
spot and simply moved in, regardless 
of who lived there and their level of 
dependence on the land to provide. 
Mines must learn to live in harmony, 
with their environment yes (that is a 
given), but also the people who share 
the same land.

In a word, I’m talking about 
sustainability. Sustainable mines are 
happy mines and happy mines pay 
respect to the environment in which 
they operate. This issue of Mining 
Review Africa discusses this topic in 
depth. And let me be the first to say 
my eyes have been opened to some 
of the realities associated with this 
topic. A community holds the power 
to stop mining in its tracks or even 
prevent a mine from moving off the 
starting blocks. 

But what do communities who 
live ‘in the middle of nowhere’ 
know? It appears to be quite a lot, 
actually. Thanks to mobile devices 
(cell phones, smart phones and 
web connectivity), which in many 
instances are valued more highly 
than other basic amenities, people 
are tuning into the world and are 
becoming more informed about their 
human rights and knowledgeable 
about global trends such as climate 
change. That said, they want answers 
from their potential mining partners 

and expect nothing less than a give-
give relationship, as opposed to a 
give-take relationship. They want 
upliftment, skills transfer, job creation, 
infrastructure development, etc. 
and their government wants it too. 
If you take this into consideration, 
you are more likely to attain your 
environmental and social licence and 
if you keep your community promises, 
can mine ‘happily ever after’.

This seems fair to me but only when 
the benefits gained for both parties 
are equal. Mines are NOT surrogate 
governments and in many instances 
governments are abusing the mines, 
expecting them to deliver on their 
behalf in exchange for granting 
mining rights and environmental 
permits. It is the way of Africa in 
many instances and mines must do 
their best to deliver in the face of 
such difficulties.

It isn’t all bad news though. A happy 
community stands you in good stead 
with the government. This means 
information exchange is an easy 
process and decisions passed down 
from the top positive. So get your 
hands dirty and work with the people 
I say – but find balance and a happy 
medium, and ensure that all the  
other priorities required to be 
successful don’t get pushed off the 
list entirely.

In case you are wondering, I haven’t 
forgotten about our environment. The 
sustainability supplement feature 
deals with some of the biggest 
challenges South Africa is facing 
as a result of mining. Water being 
one of them, and more specifically, 
acid mine drainage. Want to know 
the latest status on South Africa’s 
great acid mine drainage crisis? Turn 
to page 60. Fortunately, it seems 
the crisis is not a crisis anymore. 

What are your top 10 priorities for building a new mine in Africa? A few years ago the 
answers were likely to include the words ‘profitable’, ‘efficient’ and ‘logistical challenges 
must be easily overcome’. Today however, the answer is far more complex and the list 
substantially longer.

Government has stepped up to the 
plate and is sorting this historical 
catastrophe out. Hallelujah! The 
Central Basin’s shiny new acid mine 
drainage treatment plant, on the brink 
of start-up, is a massive achievement 
for the country and represents a 
solution to a major problem – well 
done to the Department of Water 
Affairs and TCTA!

In huge anticipation of this great 
feature, don’t skip over the issue’s 
diamonds and Southern Africa 
projects. It is an exciting time to be in 
diamonds as demand creeps towards 
overtaking supply. This is driving 
massive momentum in the sector and 
the new projects emerging as a result 
are something to keep a lookout 
for. Equally exciting are the projects 
I present within Southern Africa – 
which I classify as rare and unusual 
– so see for yourself and let me know 
what you think.

Laura Cornish – Editor, 
Mining Review Africa 
on site at the Central 
Basin’s new AMD plant
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US$2 billion The 

amount of cash Caterpillar 

invested in 2013 on research 

and development, which is the 

driving force behind all new and 

next generation Cat machines 

FAST FACT

Caterpillar’s new Cat 986H model comes to market with high performance features and a legendary DNA 
that builds on years of relentless design refinement within the OEM’s large wheel loader range.

Loading in a competitive niche
An efficient load and haul system starts 
with the perfect match

Whether deployed in primary 
or secondary materials 
loading tasks, Caterpillar’s 

new Cat 986H large wheel loader 
delivers with lowest cost per tonne 
production in varied sectors ranging 
from opencast mining, underground 
loading, to granite block handling, 
steel mill applications, and quarrying.

The first Cat 986H models rolled out 
of Caterpillar’s Tongzhou factory in 
China from the fourth quarter of 2013 
and are now available for deployment 
in the southern African market, joining 
a comprehensive large wheel loader 
line-up comprising the Cat 988H, 
988K, 990H, 990K, 992K, 993K and 
994H models, each of which meets 
specific requirements in terms of 
optimum truck loading match and 
best-in-class cycle times. 

Like the Cat 986H, these loaders are 
all designed for second and third life 

rebuilds, withstanding the toughest 
working conditions thanks to their 
structural build quality. There are 
many examples of earlier generation 
models still in daily use, a case in 
point being Cat 988B Series I and II 
units from the mid-1980s and 1990s. 
The first Cat 988 wheel loader model 
was launched in 1963 and each 
successive model series builds on 
the track record of this pioneering 
machine. 

Research and development (R&D) is 
the driving force behind all new and 
next generation Cat machines. During 
the 2012 and 2013 financial years, for 
example, this R&D figure was 
around US$2.5 
and $2 billion, 
respectively, or 
approximately 
3.7% of total 
annual sales and 
revenues.

“The development of the Cat 
986H comes in response to global 
customer demand for a purpose-
built mining machine that fills the 
gap between the Cat 980H and 
Cat 988H; with a major emphasis 
on simplified and safe operation, 
ease of maintenance and improved 
bottom line operating margins, key 
considerations in today’s mining 
environment, especially when it 
comes to diesel fuel consumption,” 
explains Barloworld Equipment 
group product application specialist, 
Brandon Stonefield. (Barloworld 
Equipment is the Cat dealer for 

southern Africa.) 

“It’s all about 
moving material 
more efficiently, 
with improved 
power and 
control, areas 
where the Cat 

The standard operating weight of the Cat 986H is 
approximately 42 225 kg, and marginally heavier at 

42 943 kg in high lift specification
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986H is designed to deliver. This 
is further enhanced by advanced 
operator training via Barloworld 
Equipment’s Operator Training 
Academy, which  uses Cat simulators, 
including one developed for large 
wheel loaders, to perfect the interface 
between man and machine.” 

In the field, the Cat 986H has a rated 
payload of 10 t in standard lift and 
9.5 t in high lift specification when 
equipped with a rock bucket, with a 
breakout force of 328 kN. In turn, the 
general purpose bucket (standard lift) 
has a 12 t rated capacity, and 10 t in 
high lift. (By definition, rated payload 
is the material weight in the bucket 
that the loader is designed to carry, 
excluding the weight of the bucket 
itself, GET and wear material.) 

Equipped with standard lift 
configuration, the Cat 986H is a 
four pass match for the Cat 740B 
articulated truck and Cat 770G off-
highway derivative (the approximate 
payload in both instances being 
around 39 t). In turn, and equipped 
with a high lift linkage, the Cat 986H 
will load a Cat 772G (47.7 t) and 773G 
(56 t) rigid truck in five and six passes, 
respectively. 

Local machines are fitted with L5 
tyres. This ensures minimal tyre 
flex when traversing over varied 
ground conditions, ensuring excellent 
materials retention in the bucket. 
Load sense hydraulics maximise 
performance and efficiency by 
directing hydraulic fluid flow through 
the implement and steering systems 
only when needed, contributing to 
lower fuel consumption. Optimum 
machine health is further enhanced by 
advanced filtration systems to counter 
potential power loss due to hydraulic 
oil contamination. 

The standard operating weight of the 
Cat 986H is approximately 42 225 kg, 
and marginally heavier at 42 943 kg in 
high lift specification. By comparison, 
the next closest model, the standard 
Cat 988H, has an operating weight of 
50 144 kg, a net power of 373 kW and 
a rated payload of 11.4 t. At the other 
end of the scale, the Cat 980H has 
an operating weight of 31 170 kg, net 
power of 260 kW and a rated payload 
capability of approximately 9 t.

The other large wheel loader models, 
namely the Cat 990H and Cat 990K, 

At the heart of the Cat 986H is its six cylinder turbocharged Cat C15 engine, generating a net output (ISO 9249) of 305 kW. This is one of 
the most fuel efficient engines in its class, underscored by competitive tests conducted by Caterpillar

The Cat 986H comes standard 
with a 6.1 m³ Performance Series 
rock bucket, built to withstand the 
powerful twisting forces generated  
by penetration and breakout in  
high-impact conditions
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Cat 992K, 993K and 994H, have 
rated payloads of 15, 21.7; 27.2, 
and 35 t, respectively, in standard 
lift, rock bucket configuration with 
corresponding power rises.

At the heart of the Cat 986H is its 
six cylinder turbocharged Cat C15 
engine, generating a net output (ISO 
9249) of 305 kW. This is one of the 
most fuel efficient engines in its class, 
underscored by competitive tests 
conducted by Caterpillar. During a 
recent controlled truck loading study, 
for example, the Cat 986H burned 
between 30 and 35 l/hour, in the 
process loading around 650 t during 
system production.

The C15’s mechanically actuated 
electronic unit injection (MEUI) 
system gives the engine complete 
control over injection timing, duration 
and pressure; whilst the advanced 
diesel engine management (ADEM) 
A4 electronic control module 
manages fuel delivery to optimise 
performance and provide quick 
engine response.

Keeping cool under pressure, the 
Cat 986H’s engine control module 
(ECM) automatically regulates fan 
speed through a hydraulic variable 
displacement pump to reduce 
unnecessary parasitic loads.

Further output refinements are 
achieved on the go via the Cat 
986H’s planetary powershift 
transmission, which provides 
consistent, smooth shifting and 
efficiency through integrated 
electronic controls during load and 
carry tasks, with four forward and 
three reverse speeds to match the 
application. Activating the in-cab 
transmission neutralizer pedal allows 
full power to the implement system, 
while the machine is stationary during 
truck loading. 

“The Cat 986H’s standard torque 
converter (TC) with lock-up clutch 
eliminates TC losses and lowers 
system heat, improves travel speed, 
and reduces cycle times in load and 
carry operations,” Stonefield expands, 
adding that safe stopping power is 
assured with Caterpillar’s proprietary 
oil disc brakes, which provide 
exceptional heat dissipation, long life, 
and time-saving serviceability.

As with all modern Cat wheel loader 
designs, maintenance personnel 
have safe and convenient access 
to grouped service points, either at 
ground level or via platform access. 

The Cat 986H’s electrical service 
centre is positioned at ground level 
on the left-hand side of the machine 

A view of the Cat 986H wheel loader’s interior cab layout

and provides access to the main 
circuit breaker, engine circuit breaker, 
and emergency engine shutdown and 
battery disconnect switches.

Meanwhile, at the business end, 
the Cat 986H comes standard 
with a 6,1m³ Performance Series 
rock bucket, built to withstand the 
powerful twisting forces generated by 
penetration and breakout in high-
impact conditions.

A key feature of Performance 
Series buckets is their optimised 
profile, which maximises material 
retention and minimises digging time, 
achieving a remarkable 100 to 115% 
fill factor, depending on the ground 
engaging tools (GET) installed, 
which in this case is the Cat K110 
tip series (in either general duty or 
penetration specification). Optional 
GET attachments such as bolt-on 
segments (in standard or half arrow 
configuration) provide extended base 
edge life and a clean working floor, 
passing on further productivity gains.

The Cat Performance Series 
rock bucket is ideally suited for 
face loading tightly compacted pit 
materials, with a general purpose 
bucket available for applications 
where loose loading of stockpiles is 
the main activity. Bucket capacities 
offered range from 5.3 – 7.6 m³ 
to meet specific material density 
requirements, with the option of 
installing a quick coupler for fast 
interchanges between work tools. 

“Designed from the ground up, the 
Cat 986H sets the next benchmark 
in a new market category for large 
wheel loaders: a compact machine 
that provides an excellent balance 
between economy and performance,” 
adds Stonefield. MRA

“Designed from the ground up, the Cat 986H 
sets the next benchmark in a new market 
category for large wheel loaders, a compact 
machine that provides an excellent balance 
between economy and performance.” 
Brandon Stonefield

Maintenance 
personnel have 

safe and 
convenient 

access to 
grouped 
service 
points, 

either at 
ground 

level 
or via 

platform 
access
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Metso portable plants allows you the use of various crushing and 
screening operations: from a single, stand alone unit to two-, three-, 
even four-stage complete plants providing several end-product 
fractions. The LT series complete plants can be easily adjusted 
to accurately suit your crushing application. You can choose feeding 
to crusher or feeding to screen options to meet your end-product 
requirements. Quick move and set-up times allow minimum loss of 
production. Combined with Cat machines and with the support and 
back up service of Barloworld Equipment and you  have the the  
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For more information contact your local Barloworld Equipment 
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Ghana Mining Chamber’s collaboration 
with forthcoming WAMPEX tops 20 years
The astounding growth of West Africa’s mining sector and the many mining services companies that 
support it is directly attributable to the rising success of WAMPEX, the biennial West African Mining 
and Power Exhibition.

This year’s show takes place 
from 28 to 30 May at the Accra 
International Convention 

Centre in Accra, Ghana, and will 
be the biggest in its 20 year history, 
with almost 100 exhibitors from 17 
countries taking part.

TwO DEcADES Of mUTUAL 
gROwTh AnD DEVELOpmEnT
“WAMPEX has contributed 
tremendously to the steady growth 
and development of the mining 
and power sectors in Ghana and 
the West African sub-region,” says 
Ahmed Nantogmah, director of 
Public Affairs and Environment at the 
Ghana Chamber of Mines (GCOM). 
The Chamber – in itself a powerful 
organisation with an illustrious 110 
year history – has played an active 
role in WAMPEX over the past 
20 years. Its member companies 
produce over 90% of the country’s 
mineral output. 

“The WAMPEX show provides 
a valuable opportunity for our 
Chamber members to network with 
international mining support services 
suppliers and other stakeholders; 
to discover the latest innovations in 
technology, equipment and processes 
from around the world; and to explore 
ideas on using mining and energy as 

a catalyst for development.”  
Again this year, WAMPEX 
is accompanied by the ever 
popular WAMPOC West 
African Mining and Power 
Conference. Co-presented by 
the GCOM, the conference 
will explore the theme 
titled: ‘Sustaining Business 
Growth through Innovation 
in a Challenging Energy 
and Mining Environment’. It 
includes a panel discussion 
on the current mining 
environment in West Africa, as 
well as presentations on renewable 
energy and the re-engineering 
of mined-out areas for local 
development.

hUgE pOTEnTIAL fOR fUTURE 
gROwTh
Nantogmah feels that the full potential 
of opportunities for mining in Africa 
has yet to be explored. The region’s 
mining sector is still growing, with 
huge reserves of natural resources 
still untapped. 

Guy Duport, CEO of West African 
Iron Ore, believes there is the 
potential for at least 20 new mines to 
open between 2015 and 2020 across 
West Africa – in Liberia, Guinea, 
Sierra Leone and Mauritania – 
producing a combined output of up to 
600 Mt of iron ore per year.

“However, a stable supply of 
energy at competitive prices is a 
challenge, as well as the apparent 
lack of a stable fiscal and regulatory 
policy to guide the sectors,” adds  
Nantogmah. “The good news is that 
most West African governments 
are working towards stabilising 
regulatory policies, and are showing 
a willingness to consult with the 
private sector on policies.

“WAMPEX supports responsible 
development of natural resources 
and provides knowledge and 
information; and promotes growth in 
the West African mining sector,” adds 
Nantogmah.  “This benefits national 
economies and communities across 
the sub-region, which in turn spurs 
further development without unduly 
affecting the environment.” MRA

About wAmpEX
The West African Mining and Power Exhibition (WAMPEX) and Conference 
2014 is an international expo for suppliers of equipment, technology, services 
and consumables to West Africa’s rapidly growing power and mining sectors. 
The event is organised by Exhibition Management Services in association 
with EPI Events and Projects International Limited.

For more details contact Serean at Exhibition Management Services:
Tel +27 (0)11 783-7250
Fax +27 (0)11 783-7269
E-mail marketing@exhibitionsafrica.com
Website www.exhibitionsafrica.com

The ‘Sold’ sign says it all – WAMPEX 
brings buyers and sellers together

Visitors to WAMPEX are exposed to a vast range of 
products in the mining and power sectors
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Professor Caroline Digby 
sustainability’s muse
It was not so long ago that the gap between minerals companies and the anti-mining lobby seemed 
unbridgeable, with high stakes – financial, environmental and social – and little common discourse 
through which the ‘warring parties’ could engage. It was into this no-man’s land that Professor Caroline 
Digby stepped almost 15 years ago, and helped forge a new direction for the global mining industry.

Now the director of the Centre for Sustainability in Mining and Industry 
(CSMI) at Wits University’s School of Mining Engineering, Professor Digby is 
a true inspiration to perfecting the ‘art’ of sustainability.

IN SHORT

Professor Digby began her 
career with qualifications 
in economics from Trinity 

College Dublin and the University of 
British Columbia. Having worked in 
the hard-nosed world of commodity 

market analysis for a decade, advising 
clients on the profitability of mining 
investments and market opportunities, 
she found herself drawn to other 
aspects of the projects she worked on 
– especially issues of environmental 
and socio-economic impact. 

In the early 1990s, she was one 
of the initial supporters behind the 
establishment of Global Witness, 
a successful watchdog NGO that 
campaigns to change the system 
by exposing the economic networks 
behind conflict, corruption and 
environmental destruction in the 
extractive sector. She remains a 
trustee of Global Witness. 

After tackling an MSc in 
environmental assessment and 
evaluation at the London School 
of Economics, she took on a job 

in 2000 that would change her 
career – and contribute to a vital 
transformation in the way that mining 
companies think about themselves 
and their place in the world. This 
role was the research director for 
the pioneering Mining, Minerals and 
Sustainable Development (MMSD) 
project launched by the International 
Institute for Environment and 
Development – the most concerted 
effort yet by the global mining 
sector to gather views from all its 
stakeholders and chart a more 
sustainable path to the future. 

During this two year project, she 
worked closely with the inspirational 
sustainable development 
campaigner Richard Sandbrook, 
who instilled in her a belief that 
real change comes from stronger 
institutions, better public information, 
promises kept, pressure from below, 
and events that make people see the 
world differently. 

In working on MMSD, Professor 
Digby says: “I was trying to reconcile 
my interest in activism in the NGO 
community with my desire to see 
greater accountability in the mining 

Professor Caroline Digby, director of 
the Centre for Sustainability in Mining 
and Industry, Wits University’s School of 
Mining Engineering

This is the title of a book compiled 
by Professor Caroline Digby and 
her colleagues at the Eden Project, 
detailing 101 case studies of 
post-mining land use. “It was one 
of the most fun things we did at 
Eden,” she describes. The book is 
available for purchase.

‘101 things to do 
with a hole in 
the ground’
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101 Things to do with a hole in the 
ground – front cover
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sector.” And while she supports 
the role of independent activism in 
highlighting local and global issues, 
today her primary motivation is 
to bring people of different views 
together – for joint action towards a 
more positive future for all. 

“I have been inspired by the writing 
and thinking of people who have 

worked to bring diverse interests 
together – to come up with solutions 
that they can’t really achieve on their 
own,” she says. 

Professor Digby emphasises the 
importance of hope and inspiration in 
difficult situations, and the vital role 
of communicating a message that 
can constructively engage people – 

whether they are ordinary members 
of the public, or high-profile corporate 
or government figures. 

Before: December 1998: A derelict chine clay quarry

“Mining is always 
temporary, so we need 
to think of what we 
are going to use mine 
sites for after mining 
stops; we should be 
training the workers 
and designing the 
infrastructure with that 
in mind.”  Professor 
Caroline Digby

Photo credit: Eden Project

Being in the mill and crusher liner business since 1937, you can 
rely on our quality, expertise and specialist hands-on services.

Premium Castings. Peerless Support.
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“There’s no point in telling stories 
of doom and 
gloom that 
leave people 
feeling helpless 
about global 
problems like 
poverty and 
climate change,” 
she said. “I’ve 
rather been 
interested in 
how we develop 
narratives that 
give people hope 
about their future, 
and how they can contribute to better 
outcomes.”

She has applied this approach to 
powerful effect in the minerals sector. 
The final MMSD report – distilled 
from two years’ work that included 
six regional processes, 25 themed 
workshops and hundreds of research 
projects – was a 400-page analysis of 
eight key challenges and a range of 
recommendations to address them. 
Indeed, the CSMI, which she now 
heads, was one of the many exciting 

initiatives around the 
world that flowed from 
the MMSD project 
and its ‘Breaking 
New Ground’ report. 
After the report was 
published, she 
spent two years in 
the International 
Council on Mining 
and Metals, 
pushing the 
implementation 
of the various 

proposals that had 
come out of the report.

Then began her involvement with 
one of the most innovative examples 
of post-mining regeneration ever 
attempted: the now famous Eden 
Project in Cornwall, England. In 
essence, a derelict china clay quarry 
was transformed into a spectacular 
global garden of more than one 
million plants from around the world. 
With this backdrop, it has built a 
public engagement and education 
facility that is focused on helping 
people to reconnect to the world they 

After: Transformed into a spectacular global garden of more than one million plants from
around the world. The Eden Project in Cornwall, England

live in, and that aims to give them 
new ambition, capacity and ideas for 
the future. 

As sustainability director, Professor 
Digby was part of the team that 
pioneered new approaches to 
public engagement, education, 
social enterprise and environmental 
regeneration, which has touched 
more than 14 million visitors to date.

“One of the main achievements of 
the Eden Project was to show that 
transformation is possible,” she points 
out. “Mining is always temporary, 
so we need to think of what we are 
going to use mine sites for after 
mining stops; we should be training 
the workers and designing the 
infrastructure with that in mind.”  

CSMI is celebrating its tenth 
anniversary this year as a centre of 
excellence promoting good practice 
and good governance in the mining 
sector through research, capacity-
building and convening. Operating 
with a small staff, the centre seeks 
to act as a bridge between academia 
and practitioners, by drawing on 
a wide range of expertise from 
across the university and its external 
partners. In her work at the CSMI, 
Professor Digby will continue the 
challenging task of helping mining to 
transform. 

“There’s a place for everyone in 
this process,” she notes. “Barbara 
Ward, one of the first people to bring 
together the fields of ecology and 
economics, once said – and I agree 
heartily – that you can get a lot  
done if you don’t care who gets the 
credit.” MRA

In working towards a more 

sustainable future, Professor 

Digby has been inspired by 

the words of the American 

anthropologist Margaret Mead, 

who said: “Never doubt that 

a small group of thoughtful, 

committed citizens can change  

the world; indeed, it’s the only 

thing that ever has.”  

wise words

Tools of engagement used on the Eden 
Project in Cornwall

Richard Sandbrook – 
inspirational sustainable 
development campaigner
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Paragon Diamonds’ Lemphane kimberlite project in Lesotho will lift the 
company’s status from explorer and developer to miner – and is expected to 
deliver some world-class large diamonds during its lifespan.

IN SHORT

Building lesotho’s NExt 
diamond mine
For successful kimberlite developers and miners, it’s all about location and AIM-listed diamond junior Paragon 
Diamonds has planted its roots at the perfect address. Lesotho is recognised for producing the world’s largest 
and highest value diamonds and will soon host its next producing diamond mine and Paragon’s flagship 
project – Lemphane – situated only 26 km from the famous Letšeng mine, writes Laura Cornish.

“Of the top 20 diamonds 
in the world by size, a 
quarter of them have come 

from Lesotho, tracing back historically 
to the Letšeng diggings in the 1960s 
– a trend we expect Lemphane to 
follow,” says Paragon Diamonds’ 
executive chairman Martin Doyle.

Lesotho kimberlite deposits are 
recognised for their low grades but 
high average diamond values which, 
Doyle adds, are unlikely to pose 
any difficulties for the company. The 
project will not have to contend with 
many of the typical mining challenges 
in the country, such as high waste-to-
ore ratios, problematic water supply 
or waste rock disposal problems, 
despite being located 2 600 m above 
sea level in the Lesotho mountains. 

“To counter lower grades you need 
to have a big project (bigger than at 
least a 3 ha pipe area) capable of 
mining large volumes. There are only 
five large kimberlites in Lesotho and 
Lemphane is one of them, measuring 
6 ha in total size,” Doyle continues. 
By way of comparison, most of 
Letšeng’s diamonds are currently 
being recovered from a 4 ha pipe 
while at Kao most production comes 
from a small 2 ha portion of a total  
19 ha pipe.

Up AND RUNNINg – THIS yEAR
Paragon Diamonds is the new 
diamond developer on the Lesotho 
block, having acquired the Lemphane 
project in June 2011 through its 85% 
purchase of local Lesotho subsidiary 
Meso Diamonds. In the space of 

just over two years the company has 
extensively sampled and drilled the  
project, completed a scoping study, 
been awarded a mining lease  and is 
looking to take it into production in  
the third quarter of 2014, processing 
0.5 Mtpa for an initial two years (Stage 
1 mining). With the mining lease 
secured and the operating terms of the 
lease agreed, there are unlikely to be 
any causes for delay in meeting this 
target. Finance negotiations are also 
underway, with US$5 million of capital 
investment required initially.

Based on the 18 000 t (15 000 t dry) 
sample completed last year, Paragon 
Diamonds recovered 300 carats at 
an average grade of 2 cpht and is 
estimating a final dollars per tonne 
value of over $30/t. Predictions are 
that 10% of total diamond production 
will be 10 carats or above in size with 
up to 0.5% of total production 100 
carats or above, once mine capacity 
reaches a planned 3 Mtpa in Stage 2 
mining. 

Drilling to date has demonstrated 
a resource of 48.6 Mt to a depth of 

Based on the 18 000 t sample completed last year paragon 
Diamonds recovered 300 carats at an average grade of 2 cpht
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350 m, with a very low stripping ratio (1.3:1 in the upper 
240 m). The scoping study proposes an eight or nine 
year lifespan at full-scale production of 3 Mtpa (ROM), 
extendable to at least 15 years. The intention is to build the 
project in two stages as indicated. Stage 1 entails mining 
1 Mt of kimberlite ore over a two year period from 2014 to 
2016 which should generate a minimum of $15 million in 
revenue. “We are targeting 20 000 carats in total or  
2 500 carats every quarter, at an average value of  
$750/carat. We will also continue with drilling to further 
define the resource and complete a 3D geological model, 
and expect to increase the average value per carat as well 
as finalising a bankable definitive feasibility study,” Doyle 
outlines.

Phase 2 will increase open cast mining activity to  
3 Mtpa by 2018 and reach a peak production of 65 000 
carats per year, simultaneously extending the project’s 
lifespan beyond 2030. “There is also a good indication of 
Lemphane’s underground potential which remains open-
ended at depth, once the stripping ratio exceeds the limits 

Aerial view of the Lemphane site in Lesotho
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for an open-pit mine.” Importantly, the grade and value 
of the diamonds are projected to rise as the tonnages 
processed increases.

The primary reason why Paragon Diamonds is able to 
move its project into production so quickly is thanks to the 
process plant it purchased in December 2013 from Lucara 
Diamonds, specifically its Lesotho-based Mothae plant, 
which has been on care and maintenance for some time.

Disassembly, transportation and 
reassembly of the plant is expected to 
take about four months. It will process  

45 000 tpm to achieve its 
0.5 Mtpa production target. 
“We are modifying the plant 
based on lessons learnt 
from our diamond peers, 
particularly to avoid crushing 
large stones,” Doyle notes. 
The plan is to upgrade 
the coarse circuit and 
insert a technologically 
advanced Bourevestnik 

X-ray recovery unit before crushing. 
The process will be repeated to best 
reveal all the diamonds, especially the 
Type IIs. All stones below 18 mm will 
ultimately be recovered through a DMS 
circuit. 

Local mining contractor and 15% equity partner in 
Meso Diamonds, Matekane Mining is well placed to 
undertake the contract mining and is a recognised player 
in the country, with a full suite of mining equipment and 
additional contracts underway. Similarly, plant operations 
and maintenance will be sub-contracted to a specialist 
metallurgical project management company who will 
oversee all process plant operations. The company will 
seek to maximise revenues by marketing diamonds both 
locally and internationally, for example in Antwerp.

NO INfRASTRUcTURE wORRIES
It is the other operational challenges or lack thereof that 
Doyle and MD Stephen Grimmer highlight as further 
project attractions (in addition to the diamonds it is 
expecting to recover). 

While other Lesotho miners have experienced water 
shortage issues, Lemphane is situated only 1.5 km 
from the Malibamatso River, the main water source that 
supplies the Khatse dam, which in turn supplies 16 m³/
sec of water to Johannesburg. “We are licensed until 
2018 to take 1 000 m³/day of water from the river, which is 
sufficient for the first stage requirements. The installation 
of the pipeline, pump station, etc. is complete and ready 
for use.”

A bank of Caterpillar generators with 1 MW capacity is 
already on site, adequate in size for total processing 
requirements. The long-term alternative option is to tap 
into the main highlands high-tension power line as well 
– only 18 km away – which presently supplies Letšeng, 
but there is currently no additional capacity on the line. 
Bringing power up the valley is also an option. Either 
way, this will be an exercise which would benefit all the 
region’s diamond miners should they collaborate and 
share costs to do so.
 
“Waste rock is also traditionally a challenge when 
operating in the mountains – where do you put it? 
Because we are situated on a slope, we have already 
established that we can gravity drop the waste down to  
an allocated area, eliminating the need for transportation 
and operational logistics costs (such as conveyors). 
This lifts and significantly improves Lemphane’s NPV 
economics.” MRA

A diamond recovered from Lemphane

20 000  The number of 

carats Lemphane is expected 

to recover between 2014 and 

2016

fAST fAcT
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Rockwell Diamonds is continuing to showcase its innovative approach to 
expanding and growing its production without massive capital. The company 
is a true showcase for the mining industry, and the junior sector in particular.

IN SHORT

When it comes to promise delivery Orange River alluvial diamond expert Rockwell Diamonds is 
proving it doesn’t just ‘talk the talk’ but also ‘walks the walk’. CEO James Campbell’s aspiration to 
reach a mining rate of 500 000 m³/month is not a long-term vision anymore but a goal set to start 
materialising towards the end of 2015, he tells Laura Cornish.

INNOVATION   
Rockwell Diamonds’ middle name 

Rockwell Diamond’s production 
volumes target are already far 
past the half way mark (about 

340 000 m³/month), which it has 
been achieving thanks to newcomer 
Niewejaarskraal, which in just over 
eight months is producing close to its 
100 000 m³/month output target.

In conjunction with consistent 
performance delivery and budget 
grade achievements from its 
Saxendrift complex (including 
Saxendrift extension and Saxendrift 
Hill Complex (SHC)), Rockwell 

Diamonds has turned its attention 
to the steps it must take to meet its 
ultimate production goal.

THe ScIeNce Of AlluvIAl 
DIAMOND MININg
Contradictory to popular belief, 
Rockwell Diamonds is intent on 
demonstrating that successful alluvial 
diamond mining, like many other 
commodities, can be achieved with 
the correct ‘scientific formula’.  
“500 000 m³/month is our chosen 
volume because it equates to  
1.5 million cubic metres of quality 

processed gravels, in our case, 
per quarter, which is how we are 
measured by the market. At that 
volume we know we can deliver 
consistent earnings and costs. The 
reality is that for every 1 million cubic 
metres of alluvial gravels processed, 
you will theoretically recover a 
+100 carat stone – measured most 
accurately on an annual basis,” 
Campbell outlines.

The company’s diamond value 
distribution shows that 80% of total 
stone value is in the +5 carat stones 
for example, with an average value 
of US$2 200/carat. Achieving large 
and consistent volumes will regularly 
reward Rockwell from a dollar per 
cube perspective. “It is like a simple 
mathematical equation – if you 
understand your geology. With that 
critical area well understood we have 
defined the ‘formula’ even further. 

SHC plant
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500 000  The volume 

of cubic metres Rockwell 

Diamonds is aiming to mine 

each month, which it hopes to 

achieve in 2016

fAST fAcT
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Within those large volumes you must have at least three 
processing plants and each plant must have at least two 
mining faces.”

WOuTeRSpAN – ONe Of MANy OpTIONS  
TO 500 000 M³/MONTH
The preliminary economic assessment completed on 
the Wouterspan Greenfields property, situated between 
Saxendrift and Niewejaarskraal, in May last year, remains 
unchanged, Campbell indicates. It will ultimately be a 
large volume operation, as much as 350 000 m³/month. 
It is however one of many routes Rockwell can take to 
increase its production volumes.

“We have learnt many lessons from our experiences in  
the Orange River region over the last year and are 
confident in what we believe is the ideal model for 
operating there. Because everything we do is driven by 
volume, we don’t have to change our current plans to 
develop Wouterspan in modules. We will however have to 
ensure the first module is capable of processing no less 
than 100 000 m³/month.”

The necessity for optionality/flexibility is another key 
area necessary in the alluvial sector and a lesson learnt 
from experiences at Niewejaarskraal. “Should we opt to 
develop the mine in the near-term future, we will ensure 
to include at least two or even three open mining faces at 
any given time into the mining model,” Campbell outlines.

That said, the introduction of an operational Wouterspan 
will take Rockwell almost directly to its total production 
target, relatively cost effectively considering the potential 

to relocate the SHC plant (plus workforce and mining kit) 
is an option once its operational lifespan ends around 
December 2014. Transplanting the 80 000 m³/month SHC 
plant would reduce the cost of starting up the operation 
but it will still need to be “bolstered” with a DMS plant to 
operate in conjunction with the two Bourevestnik X-ray 
machines, taking its production ideally to 150 000 m³/
month and the best economies of scale, Campbell adds.

But the CEO and his management 
team have continued to prove 
themselves innovators, capable 
of delivering on their objectives 
more cost effectively than their 
peers or previous management 
and have become recognised for 
their ‘out-of-the-box’ approach. 
“We don’t want to raise significant 
amounts of capital for organic 
growth and will include a variety 
of Wouterspan-alternative cost 
effective production expansion 
options for the board in June to 
reach our goal,” Campbell adds.

The SHC plant could also be used to process Saxendrift 
extension (Jasper) material – that is one option. “We 
could also transfer its Bourevestnik machines to the main 
Saxendrift plant, taking the capacity to over 200 000 m³/
month or transplant them to Niewejaarskraal, taking its 
capacity to 150 000 m³/month.  Either of these options 
would lift our production profile quickly and significantly. 

Niewejaarskraal plant conveyors

Wikus de 

Winnaar 

(right) has 

been promoted 

to general 

manager for all 

three operations 

having proven 

his skill, capability and enthusiasm in 

running Rockwell’s flagship Saxendrift 

mine. Left: CEO James Campbell

A new pRomotion
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“Whatever we decide, we have 
a three month window period to 
complete out evaluations and decide 
on the best route.”

Outside of its current infrastructure, 
Rockwell Diamonds is also 
imminently due to sign a joint venture 
agreement with a nearby local private 
alluvial miner which already has 
mining kit and an established plant. 
“We could use this as a vehicle to 
start work on Wouterspan.”

THe MININg fleeT – THe OTHeR 
SIDe Of THe pRODucTION cOIN
In order to achieve consistently 
high volumes, a capable and well 
suited mining fleet is essential. 
Rockwell Diamonds’ fleet is old and 
more recently has been negatively 
impacting on production volume 
potential due to its inability to 
deliver availability and a top-tier 
performance.

If Wouterspan is not chosen as 
the route to 500 000 m³/month, 
the two current operations will be 
expanded. Niewjaarskraal will be 
expanded by 50 000 m³/month from 
the SHC Bourevestnik machines and 
Saxendrift by 50 000 m³/month with 
an improved mining fleet. The plant 
has the capacity to handle the higher 
volume. “We have to consider what 
will give us the greatest economic 
return without going to the market to 
raise money and this remains a viable 
option.”

Late last year the company brought in 
an independent earthmoving vehicle 
(EMV) specialist, Ken Smart, who 
evaluated all the earthmoving kit in 
operation and completed an EMV 
fleet optimisation exercise. He has 
subsequently delivered a number 
of different work streams to solve 
Saxendrift’s earthmoving difficulties:

Work stream 1: “We have already 
gone out to tender on machinery we 
need to buy and have the necessary 
financing proposals in place. The 
biggest areas of change include the 
use of tipper trucks rather than ADTs 
(for 50% of the entire fleet) which run 
at less than half the operating costs 
we are familiar with. We also don’t 
need a PC2000 excavator for loading. 
A large front end loader has been 
determined more than adequate for 
our needs.” 

Work stream 2: Rockwell Diamonds 
will be auctioning all of its redundant 
equipment. “This must be done 
sensibly so we get the correct 
cashflow balance between the 
auctions and acquisition of new kit,” 
says Campbell.

Work stream 3: Huge progress has 
already been made on transforming 
the workshop environment. Campbell 
says it is now organised, clean and 
functioning purposefully. The major 
OEMs will also undertake all major 
equipment maintenance in the 
workshop going forward.

Work stream 4: Former Klipdam 
mining contractor, CML Operations, 
has been re-transitioned to its mining 
contractor role at Niewejaarskraal (as 
of 1 March 2014).

Work stream 5: Rockwell Diamonds 
sold its mining right at Holsloot 
in exchange for a relatively new 
Komatsu dozer, two large barrel 
screens and some additional cash as 
well.
 
Work stream 6: Refurbishment of 
remaining kit – mid-life replacements 
– is the last leg of the entire fleet 
programme. This has already started 
and the first dozer was returned to 
site at the end of March. “I am doing 
as much of this as I can with working 
capital as well,” Campbell points out.

Strategic long-term work stream: 
“It doesn’t make sense to have 
different operator models on each 
of our mines. We are subsequently 
looking at establishing a joint venture 
company which will oversee the 
running of all the Rockwell operations 
and jointly make decisions on their 
needs. Our chairman Mark Bristow 
has shared major insights into this 
operating model because it has 
proven so successful at Randgold 
Resources.” 

“We want this entire process of 
change wrapped up by year-end, 
which if successful should see 
Rockwell Diamonds achieve a true 
record bumper year in 2015 with a 
fully-fledged fleet of equipment and 
the process underway to reach our 
production target.”

For a company of Rockwell 
Diamonds’ size and stature, it has 
and continues to make remarkable 
progress towards reaching its goals. 
Campbell has taken a front-seat 
approach to running the business  
and is proactive in taking the 
necessary steps to drive the 
company forward. If he continues 
the momentum going forwards that 
he has achieved over the past six 
months (and before), Rockwell 
Diamonds will be nothing short of a 
major success. MRA

The Niewejaarskraal plant with the recently installed Bourevestnik X-ray

The first newly refurbished 
dozer returned to Saxendrift 

with group technical manager 
glenn Norton
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Lesotho will welcome a new diamond miner to its home in 2016 when 
Firestone Diamonds’ Liqhobong operation starts producing carats.

IN SHORT

In January this year, Firestone 
Diamonds announced it had 
successfully agreed in principle, 

subject to certain conditions 
precedent, a US$140 million funding 
package to build and commission 
the main treatment plant at its 75% 
owned Liqhobong diamond mine, 
situated 2 500 m above sea level. 
This is in addition to securing the 
$82.4 million Absa debt facility in  
25 November 2013. “Upon 
completion of the conditions 
precedent, Firestone Diamonds will 
be fully-funded to fulfill its strategy of 
building a diamond mine capable of 
producing 1 million plus carats per 
annum,” says CEO Stuart Brown.

With the finance hurdle leapt, 
the company is on track to start 
construction, confident from the 
conclusion of its pilot plant test work 

that it will deliver Liqhobong as a 
world-class diamond recovering 
operation. 
 
The construction schedule over 
the next two years (18 months for 
construction and six months for 
commissioning) entails a residue 
storage facility (RSF) and new 

road and related infrastructure to 
support the new mine, in addition 
to the plant itself. It will be situated 
in a suitable area adjacent to the 
open pit and above the tailings dam. 
Commissioning will start in 2015, 
placing the plant on production track 
for early 2016. Nameplate capacity is 
expected in the same year.

According to the company, the plant 
will be custom built, including simple 
scrubbing, screening, crushing and 
DMS concentration. Two 250 tph 
streams will deliver the desired  
500 tph capacity, equating to the 

Liqhobong Valley

Firestone Diamonds’ core focus is Liqhobong,  
even though it has a portfolio of projects in 
Botswana as well. As previously communicated 
to shareholders, the board is considering various 
strategic alternatives for its Botswana operation 
(BK11) and exploration portfolio, including disposal
or a joint venture says Stuart Brown, Firestone 
Diamonds’ CEO. 

Other than LiqhObOng 
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Having secured sufficient finance to move its Lesotho highlands-based project Liqhobong into 
construction no later than June this year, AIM-listed Firestone Diamonds’ full production +1.1 million ctpa 
target is only two years away, writes Laura Cornish. 

Loaded LiqhObOng 
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total 3.6 Mtpa ROM throughput. Its 
expected grade of 30 cpht is also 
higher, substantially in some cases, 
than its neighbours. “I am attracted to 
the quality of this project having been 
in the industry for 20 years,” Brown 
states.
 
And there is also potential for large 
stone recovery. “We have discovered 
nine stones that we estimated would 
have been over 100 carats had they 
been recovered undamaged through 
the pilot plant (three of these stones 
were calculated to have been 200 
carats or larger, the largest being a 
cape yellow diamond of ~430 carats). 
The stones are spread across all 
colours and qualities from our ROM 
production. The nine stones we 
recovered were white, yellow and 
cape yellow.”

With a healthy 15 year lifespan as 
an opencast operation, Liqhobong 
is already a strong contender to 
outlive some of its Lesotho diamond 
peers. “We already know however 
that the ore body extends below  
393 m. At a suitable and appropriate 
time we will look at potential  

trade-off studies with respect to 
future expansion, either by extending 
the opencast pit or potential 
underground access,” the company 
states in response to the longer term 
operational potential.
 

1.1 million  The 

minimum number of carats 

Firestone Diamonds expects 

to recover at Liqhobong every 

year

FAST FACT
Current plant in Liqhobong Valley
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Both electricity and water 
are commonly recognised 
challenges for new mining 
developments, particularly on 
the higher plains of the Lesotho 
highlands. Letšeng consumes 
all the electricity provided via the 
power line to its site, with no spare 
capacity available. Of the total $222.4 
million on hand, a portion of the cash 
will be spent on a direct power line 
straight to Liqhobong. The power 
component of the project is expected 
to take 13 months to complete with 
grid power expected to be in place by 

The pilot plant recovered approximately 325 000 carats during the period 
September 2011 to July 2013. The data from the recovery and sale of 
approximately 325 000 carats from the operation led to a revised base case 
sales price assumption of $107/carat, excluding potential large stones which 
the pilot plant was not able to recover intact. Furthermore, independent 
analysis of nine large stone fragments has suggested that if these large 
stones (+100 carats) were recovered and included in the revenue model, 
an upside price of $156/carat could be expected based on limiting the 
fragmented stones to 100 carats per stone. It should be noted that three of 
these stones were calculated to have been 200 carats or larger. Had these 
stones been recovered undamaged, the potential price upside could well be 
greater than that which is currently modelled and is supported by knowledge 
that Lesotho is known for its production of large high quality diamonds. 

PROMISINg PILOT PLANT TEST 
RESULTS

Q3, 2015. Water requirements will be 
met by large on-mine storage facilities 
and if necessary pumped from the 
river at the bottom of the valley. MRA

Aerial view of Liqhobong

9 carat fancy yellow stone recovered from 
Liqhobong
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In the space of three years the local diamond mining industry has realised 
a revolutionary change in carat recovery. This is thanks to Impulelo 
Technologies, a diamond recovery specialist, that has pioneered one of the 
most successful tried, tested and robust recovery technologies into the South 
African and African markets.

IN SHORT

Bourevestnik X-ray 
delivering diamonds, 
FlAWlEssly
Most diamond operations, both kimberlites and alluvials, have the potential to recover large, 
high value stones. Thanks to the local introduction of the Bourevestnik diamond X-ray sorters 
in 2011, numerous mines are reaping such success – more efficiently and cost effectively than 
ever before, writes Laura Cornish.

The company, who is celebrating 
its tenth year in business, is 
the official distribution agent for 

the Russia-originated Bourevestnik 
diamond X-ray sorters, which have 
been recovering some of the world’s 
most impressive carats in Russia 
and further afield for decades and 
decades. It was first trial-tested 
in Africa on the Letšeng diamond 
operation’s tailings material in 2011. 
Today Impulelo Technologies’ client 
base includes Rockwell Diamonds, 
Superstone Mining, Lucara 
Diamonds, Steyn Diamonds, Trans 

Hex, Firestone Diamonds and a host 
of private miners as well.

Bourevestnik X-ray wet sorters 
outweigh any advantages its 
competitor products boast, says 
Impulelo Technologies MD Pieter 
Wolmarans. Traditional diamond 
recovery processes entail pre-
concentrating diamond bearing 
gravels through a washing plant 
(rotary pans) or DMS. Opting for 
either of these recovering processes 
is expensive to buy and operate. 
A DMS plant has a large footprint 

and consumes a lot of ferro-silicon, 
water and energy. Bourevestniks by 
comparison are cost competitive, 
operationally effective, cost effective, 
have a small footprint, consume 
little water and energy and most 
importantly, can handle very high 
volumes of material constantly 
without compromising on throughput 
rates or recovery efficiency. “This is 
the Bourevestnik’s biggest selling 
point. The diamond game is all about 
volume: the more you process, the 
more diamonds you will recover. No 
technology can beat the Bourevestnik 
in this area,” Wolmarans states.
“The Bourevestnik eliminates the 
need for washing plants or DMS; 
it can effectively replace them 
altogether and at the same time serve 
as the first stage X-ray sorter.”

The technology works by “pulsing” 
the X-ray beam onto the material at 
high power – enabling the diamonds 

Although the Bourevestnik sorters 
are imported from Russia, Impulelo 
Technologies is fully equipped to 
provide full back-up support and 
after-sales service with sufficient 
stockholding. It also has an office in 
Kimberley to provide quick assistance 
to clients in the area.

aftersales support

Bourevestnik X-ray machines can constantly 
handle high volumes of material
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to luminesce fairly high. Upon  
switching off the X-ray beam, the 
diamond retains the luminescence 
for a longer period of time in 
comparison with non-diamond 
luminescent particles that lose 
their luminescence almost 
instantaneously. This diamond 
property makes it easier to 
discriminate the diamonds from 
problematic (luminescent) gangue. 

Since 2011, Wolmarans says, the 
company has supplied and installed 

nine HTX plants (high tonnage X-ray), 
with another three on order, including 
one for Angola. This equates to 
27 Bourevestnik X-ray sorters in 
operation, with another three plants 
on rental. This number grew in 2012 
following the sale of a machine to a 
private miner in the Douglas region 
and another two in the Barkley West/
Kimberley area. 

Another plant was relocated from 
Lucara Diamond’s Lesotho-based 
Mothae operation (currently on care 

and maintenance) to its Karowe 
operational mine in Botswana 
(with the HTX plant commissioned 
in January 2013). Wolmarans 
indicates that while the majority of 
the machines are still being used to 
reprocess tailings, there are five HTX 
plants processing ROM material – 
“and this is where the true benefits of 
the Bourevestnik technology can be 
seen.” MRA

Fraction Rate

-10 mm +5 mm 30 tph (as opposed to competitors’ typical 
3 to 5 tph )

-20 mm +10 mm 60 tph (as opposed to competitors’ typical 
5 to 10 tph)

-50mm +20 mm 100 tph (as opposed to competitors’ 
typical 20 tph)

According to diamond fraction, a Bourevestnik can process:

“The diamond game is all about volume: the more 
you process, the more diamonds you will recover. 
No technology can beat the effectiveness of 
Bourevestnik in this area.” Pieter Wolmarans

Bourevestnik diamond X-ray sorters have 
been recovering some of the world’s most 
impressive carats in Russia and further 
afield for decades

Impulelo Technologies, celebrating its 10th anniversary has an even 
brighter future ahead with the expansion of their product offering to 

include Modular HTX Diamond Plants. 

HTX Diamond Plants are successfully processing -50mm ROM 
material at 100tph and tests have shown that one could process up to 

-75mm material.

Very impressive was the recovery of a number of Type IIa diamonds 

sorters. 

A typical HTX Diamond Plant consists of a feed bin, “BV” 
Primary X-ray Sorter, a concentrate treatment Secondary X-ray 

Sorter and all relevant peripheral interface equipment rendering the 
Modular Unit plug-and-play.  

The Bourevestnik Primary Sorter receive sized ROM material which 
can sort feed at the following tonnages: -50m +20mm @ 100 tph; 
-20mm +10mm @ 60 tph and -10mm +5mm @ 30 tph. Material 

is fed sequentially through a single machine (changeover between 
size fractions takes less than 30 seconds) or material can be treated 

through a number of Bourevestnik machines in parallel.

Pieter Wolmarans   Tel: 011 794 3644   083 397 2320   pieter@impulelotechnologies.co.za   www.impulelotechnologies.co.za

Impulelo Inside Mining Ad.indd   1 2014/04/06   06:00:57 PM
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district 
Over 100 years of South African PGM Bushveld Complex history is being questioned as NYSE/TSX-
listed platinum junior Platinum Group Metals (PTM) reveals the northward extension of the complex, 
the emergence of a new PGM mining district and the introduction of a world-first mine set to start 
producing from the region only four years from now, says CEO Michael Jones. Laura Cornish writes.

Platinum Group Metals will soon showcase the emergence of a new platinum 
district which until recently was never known to exist.

IN SHORT

South African mining investor 
appetite hasn’t disappeared 
entirely, contradictory to what 

some international researchers and 
analysts are saying – and PTM is 
proof. Although internationally listed, 
the company is focused entirely 
on the development of its two 
PGM projects in the country – the 
Western Bushveld Joint Venture 
(WBJV) project and its Waterberg 
Joint Venture (JV) and Waterberg 
extension projects. 

“Considering we were the second 
largest capital raiser on the TSX in 
2013 with US$355 million brought 
in from shareholders, second only 
to Barrick Gold (who raised $234 
billion), we are proof that investors 
are taking notice of the positive 
changes in South Africa. It also made 
the country the number two mining 
destination in the world last year,” 
says Jones, who was speaking at the 
2014 PDAC convention in Toronto, 
Canada.

“At the previous Mining Indaba DMR 
minister Susan Shabangu promised 
the industry only 12 months for 
a mining right. Our WBJV mining 
application was fully granted in just 
11 months. South Africa is a great 
place to build a mine and we have 
every confidence of government’s 
support to see our major large-scale 
Waterberg project materialise,” Jones 
continues.

WHERE AND WHEN?
Up until November 2011, the mining 
sector believed South Africa’s PGM 
belt extended no further than what 
is known today as the Eastern and 
Western Limbs of the Bushveld 
Complex. The region has produced 
all of the country’s major platinum 
mines, most originally detected 
thanks to outcropping or basic reef 
continuation geological knowledge. 
This changed however when PTM, 
together with its Japanese partner 
JOGMEC (Japan Oil, Gas and Metals 
National Corporation), revealed the 
Bushveld Complex reef extended 
further to the north, covered only by 
100 m of sedimentary rock.

“We have picked up about 700 km² 
in mineral rights in the Northern Limb 
of what we think is the best terrain 
in the world. Thanks to airborne 
geophysical data compiled by South 
Africa’s Council of Geoscience, we 
are confident of the project and how 
it is challenging the current Bushveld 
Complex boundaries.”

WHAT?
The Waterberg Joint Venture
Unlike the Western Limb, associated 
with ‘deep’ level platinum mines, 
this new mining district is entirely 
different. It will be relatively shallow 
and comprises never-before-
mined higher grade, multiple thick 
mineralised layers (between 3 and 
50 m thick) which is conducive to 
mechanised mining methods. “The 
Waterberg has similar traits to Anglo 
American Platinum’s Mogalakwena 
and Zimplats’ Ngezi – large-scale, 
thick, near surface mining, ideally 
suited to automation.”

The completion of a preliminary 
economic assessment (PEA) on the 
property, which has been NI43-101 
filed, has revealed the Waterberg JV 
project, in which it owns 49%, could 
deliver a steady-state production 
of about 655 000 ozpa of platinum 
(30%), palladium (60%) and 
unusually, gold (10%) – based on a 
current inferred resource of 17.5 Moz 
or 167 Mt.

It is the reef/layer thickness which 
truly differentiates and defines 
the PTM project, Jones explains. 
“Typical 1 m thick PGM reefs are 
very challenging to mine. Our reefs 
stretch up to 60 m in width, meaning 
all our development can be done 

The northern limb of the Bushveld 
Complex has never been explored 

until recently

•  State agency with mandate to explore for strategic minerals
•  Partner since 2010 on Waterberg JV with 37% interest
•  Tender process underway to sell stake to a qualified Japanese industrial 

firm or trading house
•  Process scheduled to complete in H1, 2014 with a new partner going 

forward

JOGMEC pARTNERSHIp
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in the ore rather than the waste. 
Grades average 3 g/t across layers 
which have never been seen or 
geologically defined before.”

Jones defines the Joint Venture 
project according to two main 
layers – the T and F layers. The 
shallowest edge of the known 
deposit on the project territory is on 
the T2 layer at 130 m below surface 
and the resource estimate has 
been restricted to 1 000 m vertical 
as a preliminary economic cut-off.  
The deposit is 5.5 km long on the 
property and remains open along 
strike to the north beyond the joint 
venture boundary. 

“The plan moving forward is to 
complete a pre-feasibility study 
this year and a bankable feasibility 
study in 2015, which should take us 
into construction start-up in 2016 if 
everything goes according to plan 
and we are granted our mining right 
application within the timeframe,” 
Jones indicates. The construction 
period is expected to take about 
two years – putting first production 
in 2018. With another three years 
or so allocated to ramp-up, steady-
state production should be reached 

at the end of 2021 where it will sit 
comfortably for about 13 years.

While a project of this size and 
nature already puts PTM alongside 
Lonmin (from a production point of 
view), 14 drill rigs remain on site, 
which may reveal the project’s 
potential to be even larger in scale. 

The mine plan in the submitted 
PEA utilises three decline clusters 
for access as a result of the shallow 
depth of the deposit. The shallow 
edge of the T layer is at 130 m 
vertical and the shallow edge of the 
F layer is at 220 m. The planned 
mining method is entirely mechanised 
including a combination of room 

Waterberg project core samples

655 000 The number of 

3E ounces the Waterberg JV 

project is expected to produce 

at steady-state

FAST FACT
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and pillar mining on mineralised 
layers 3 – 10 m thick and longhole 
open stoping on layers from 10 – 
60 m thick. The decline ramps for 
underground access are planned 
to be developed to the shallow 
edge of the T and F deposit layers. 
From there development ramps 
are to be all within the deposit 
along an apparent dip angle. 
This development approach is 
possible because of the thickness 
of the deposit and lowers waste 
development tons and costs.

The plant will utilise a standard 
flotation mill to produce 655 000 
ozpa target in concentrate, with 
copper and nickel as credits. 
The PEA relies on the previously 
reported preliminary metallurgical 
recovery estimates from test work of 
83% 3E on the F layer mineralisation 
and 88% 3E on the T layers. Other 
independent test work has been 
completed confirming these recovery 
rates or higher as well as indicating 
the ability to produce an attractive 
concentrate from both the T and F 
mineralised material of more than 
100 g/t 3E containing almost no 
chrome. Further work to confirm 
the concentrate recoveries and 
characteristics will be completed 
during the pre-feasibility study stage. 
Co-mingling of the F and T materials 
does not appear to negatively affect 
recoveries in the initial test work.

WHAT? 
The Waterberg Extension
The Waterberg Extension  
prospecting permits provide a large-
scale open exploration opportunity 
for PTM on an entirely new lobe of 
the famous Bushveld Complex in 
South Africa. PTM controls 87% of 
this project in partnership with its 
BEE partner holding the remaining 
interest.

Drilling on the extension project 
started on 2 October 2013 and 
immediately produced exciting 
results. The initial drill holes 
confirmed the northward extension 
of Super-F (more than 10 m thick) 

layers from the Waterberg JV project 
deposit area. In December 2013 the 
company announced some of the 
most impressive results to date with 
one hole, located 1 600 m north of 
the JV deposit area, returning assays 
results of 53 m at 5.26 g/t platinum, 
palladium and gold. The intercept is 
located between 555 and 609 m from 
surface and is open along strike as 
well as up and down dip. 

WHAT MORE?
Another new discovery
If the facts and figures provided 
already are not enough, last month 
PTM announced a new layer of 
mineralisation intercepted 16 km  
north of the current JV resource with  
assays of 4.01 m grading 3.73 g/t 
and 2.66 m of 5.05 g/t (3E). Drilling 
in this area continues. The N-1 layer 
(first mineralised layer identified in 
the northern part of the project) is a 
new type of platinum and palladium 
mineralisation for the Waterberg 
region that is located higher in the 
Bushveld sequence as compared 
to the T and F layers. The geology 
of the northern area, 10 km and 
more north of the current resource, 
appears to be different from the 
main Waterberg JV area and the first 
5 km of the Waterberg Extension 
Permits north of the deposit. The N-1 
mineralisation has anorthosite (light 
coloured unit) and troctolite (dark 
spotted unit) markers like the T2 layer 
in the main deposit, but does not 

have the 20% gold content typical of 
the T2 layer. 

“At 25 km in length, the Waterberg 
projects are substantial enough 
to make a dent in the global PGM 
market and that is part of the reason 
we have the Japanese as our 
partners. The global auto business 
is 40% controlled by Japanese 
companies – so platinum is a very 
strategic metal from the country.”

WHO?
PTM holds a 49.9% effective interest 
in the Waterberg JV with JOGMEC 
holding 37% and the balance being 
owned by a private empowerment 
company in South Africa. The 37% 
interest held by JOGMEC in the 
Waterberg JV has been nominated 
for purchase by a Japanese trading 
house. The interest is in a competitive 
tender process with strong interest 
and the company and its engineers 
have recently participated in a 
positive due diligence process in 
Tokyo, Japan. The company regards 
the potential near-term involvement 
of a Japanese integrated firm into the 
Waterberg JV as a positive strategic 
step for the project and potentially  
the region.

PTM holds an 87% effective  
interest in 487 km² of prospecting 
permits outside of the Waterberg  
JV with its private empowerment 
partner. MRA

Drilling on site in the Waterberg
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Despite the difficulties facing the SA mining sector and loss of investor 
confidence in the country, MRC has started first production from its Tormin 
heavy mineral sands mine on time and under budget.

IN SHORT

Mineral sands 
MAgiC
ASX-listed heavy mineral sands producer Mineral Commodities (MRC) has wasted no time in bringing 
its South African mineral sands project Tormin into production on schedule and under budget with the first 
shipment to China confirming premium-grade zircon. The project remains on track to conclude its payback 
by the end of June 2014, says MRC CEO Andrew Lashbrooke. Vicky Sidler reports.

The West Coast-based mineral 
sands project is strongly 
positioned for significant 

growth in the South African mining 
sector and is set to inject more than 
R5 billion into the Western Cape 
economy over the next five years, 
while contributing to the economic 
transformation of a number of poor 
communities associated with the 
project.

Commissioning commenced in 
October 2013 and initial grades 
have exceeded original resource 
expectations. 60 000 t have been 
mined and stockpiled for processing, 
with 1 800 t of zircon and rutile 
concentrate shipped to China. “We 
hit the deadlines of November and 
December exactly as planned. The 
budget for Tormin was US$16 million 

but we brought it into production 
under budget at around $14.5 million, 
which is an outstanding achievement,” 
asserts Lashbrooke.

TORmIN AT A glANCE
Located on South Africa’s West 
Coast, approximately 400 km 
north of Cape Town, Tormin boasts 
a substantial zircon-rich beach 
resource. Feasibility studies have 
shown that the mine, with an 
expected life of three to five years, 
has a ROM capacity of 1.2 Mtpa, 
producing 47 800 t of concentrate 
per annum with a target resource 
of 5 Mt grading of 41.5% heavy 
minerals (HM) containing  

A primary beach 
concentrator at the 
Tormin mine

The geomorphology of the J-shaped coast 
line has resulted in a concentration of 

heavy minerals along the current beach to 
form enriched zones of ilmenite, garnet, 

rutile and zircon
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3.4% zircon, 0.7% rutile, 13.6% 
ilmenite and 8.3% garnet.

“Although it is a smaller resource 
with a target resource in the order 
of 5 Mt, we have found ourselves 
in a situation where we are grading 
86% heavy minerals, and that’s 
extraordinary by any stretch of the 
imagination,” reports Lashbrooke.

The nonmagnetic material is 
produced as a concentrate at the 
rate of 47 800 tpa, comprising 
about 80% zircon and 11.6% rutile 
concentrate which will be shipped 

to China in terms of an off-take 
agreement where it will be processed 
further to produce final zircon and 
rutile products to be sold in the local 
market. Zircon is primarily used in 
the production of ceramics and rutile 
to make welding rods and pigments. 
The ilmenite which is primarily  
used in pigments will be processed 
locally and is expected to amount to 
100 000 tpa.

gROwINg dEmANd bOdES wEll
Tormin positions MRC as a niche 
supplier to a market experiencing 
growing demand and with limited 

Together with rutile and zircon potential, with all products meeting market 
specifications, a pre-feasibility study indicates a roughly 25 year mine life.

“We have a number of steps to complete at Xolobeni to addresssocial and 
environmental issues. At the moment, we are dealing with the baseline 
studies of a formal EiA. These processes will ensure that MRC is able to 
show that it can mine Xolobeni sustainably and responsibly,” Lashbrooke 
states.

Xolobeni – MRC’s seCond south 
AfRiCAn pRojeCt

Aerial view of the Tormin site on South Africa’s West coast
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new supply. “Dwindling global supply and an ever-
increasing demand for zircon and rutile has made Tormin 
an extremely attractive world-class resource. if we are not 
the lowest cost producer in the world, we are amongst the 
lowest 10% on the cost curve,” notes Lashbrooke.

“Forecasts suggest that without considering additional 
supply from potential new projects that have yet to receive 
formal approval to proceed, the global supply and demand 
balance is likely to grow into progressively larger deficits 
of zircon and rutile.”

COmmUNITy FOCUS REmAINS STRONg
125 local jobs have been created in Tormin’s first phase 
that has focused on producing zircon and rutile, and 
another 100 jobs could be created in its second phase 

of development to extract the ilmenite, estimated to cost 
$8 million. The company has reported over 175 000 man 
hours without a lost time injury, and “for a project of this 
nature, complexity and speed without any significant injury 
is a credit to everybody involved”, notes Lashbrooke.

“More than 50% of the employees that we have brought 
into this project have never had a job before. This has 
required a lot of preparation and planning to implement 
the benefit to the individuals and communities. These 
people have done an outstanding job, particularly in 
ensuring we got our first production out on time and as 
expected at the end of January.”

More than 50% of the management team from the 
outset is black, including a number of women. “We 
have been able to look at B-BBEE issues from the 
conceptual stage of the project and ensure that 
management representation, employment equity, 
training and development as well as our supply chain 
were designed in such a way as to deliver benefits to a 
broader base of South Africans and new entrepreneurs 
without compromising in terms of cost or quality,” adds 
Lashbrooke.

The company is also confident the project will inject “more 
than” R1 billion a year into the provincial economy for 
a period of five years, believed to be the lifespan of the 
mine, although the company is confident that the offshore 
area will replenish the beach and extend the mine life by 
at least a further five years.

PROSPECTINg OFFSHORE
MRC has recently acquired the rights to the offshore area 
adjacent to Tormin, which is the source of Tormin’s ore 
body and, supported by the J-bay features of the area, 
supports the concept of replenishment mining which will 
substantially extend the Tormin life of mine. 

“We have the prospecting rights for the area 1 km out 
to sea, and the testing has already begun well within 
the first quarter. Our anecdotal tests have proven that 
replenishment happens within an immediate 12 hour 
cycle, keeping our operating costs down significantly,” 
Lashbrooke reveals.

“We are on track to produce 4 000 tpm, and we are very 
close to the design specification and getting closer and 
closer every day. We hope to finalise an offtake of the 
phase 2 development by the end of this quarter on the 
ilmenite product.” MRA

MRC is a mineral resources company listed on the ASX. it has recently acquired the rights to the offshore area adjacent to Tormin
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Namibia will shortly be home to a new producing gold mine, Otjikoto, and it’s 
lucrative, considering plans are already underway to expand it.

IN SHORT

OtjikOtO 
the object of B2Gold’s affection
Namibia is showing the world it is a lucrative destination to build, own and operate a 
mine, especially if B2Gold Corp and its Otjikoto gold project are anything to judge by, 
writes Laura Cornish.

Namibia may be recognised 
primarily for its uranium-rich 
deposits, but this is not all 

it has to offer. In January last year, 
TSX/NYSE-NYT/NSX-listed gold 
major B2Gold announced it was 
moving its Otjikoto gold project 
(which it acquired with a resource) 
into construction following positive 
conclusive feasibility results. The 
company has brought gold interest 
to the country and is showcasing the 
commodity favourably. 

‘Typical’ mining/construction start-
up challenges aside, Otjikoto’s 
advancement has been plain sailing 
ever since. Not only has it remained 
on budget and schedule since 
construction started (almost a year 
and a half down the line), but it is 
already gearing up for expansion – 
before production has even started. 
Even more exciting is its most recent 
discovery – a new and substantially 
higher grade deposit situated 
adjacent to the main pit area.

“The key to long-term operational 
success, regardless of location, is 
transparency and promise delivery. 
This is especially true in Africa 
where the mining industry is finding 
itself and developing. It will ensure 
government is on your side,” says 
B2Gold’s CEO, Clive Johnson. 

With mining projects in Nicaragua, 
Philippines, Columbia and most 
recently Burkina Faso, Johnson 
speaks from experience.

OTjIkOTO – CURRENT STATUS
The US$300 million Otjikoto project, 
situated 300 km north of Namibia’s 
capital city Windhoek between the 
towns of Otjiwarongo and Otavi, is 
scheduled to commence production 
in the last quarter of 2014, and is 
designed to produce about 141 000 
ozpa of gold for (for the five years) 
of its 12 year life. This is based 

Excavation in the 
Otjikoto pit area

Four leach tanks have already been 
erected in the mill area



ISSUE 4 2014 MINING REVIEW AFRICA 37

October 2013 saw B2Gold acquire Volta Resources 
– which has provided immediate growth to its 
development portfolio with an 81% interest in the 
Kiaka gold project in Burkina Faso and a 100% 
interest in two additional exploration projects in 
Burkina Faso.

The Kiaka gold project is underway with a feasibility 
stage (results due end of the year) in review of the 
original production plan Volta had for the project. 
This entailed an average annual production rate of 
approximately 340 000 oz of open pit gold over a 
10 year mine life (based on a pre-feasibility study 
released in May 2012 and contained in Volta’s current 
independent technical report released in January 
2013). B2Gold however will look to start-up a smaller 
scale operation based on today’s gold price. B2Gold 
is well positioned to see this project emerge as its next 
major development project in Africa and ultimately 
realize value at Kiaka given its strong funding capacity 
and a management team with significant mine 
development and operating experience. “And it is in a 
country that is open for business,” Johnson notes.

Expanding its prEsEncE 
in africa – Burkina faso
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on probable open pit mineral reserves of 29.4 Mt at 
a grade of 1.42 g/t gold containing 1.34 Moz and a 
stripping ratio of 5.6:1.

Johnson says the average predicted operating cash 
cost, US$524/oz of gold (also for the first five years), is 
well below the average $700/oz. Even over the project’s 
lifespan this still sits below the average at $689/oz. 

“And thanks to the pleasing results from our adjacent 
exploration area, we are reaffirmed of our decision to 
proceed with a plant expansion.” The original design 
accounted for a possible expansion so this will require 
minimum capital to achieve. Once operational, the  
plant’s capacity throughput will be expanded from  
2.5 Mtpa (ROM) to 3 Mtpa in 2015, achieved through the 
installation of a pebble crusher, additional leach tanks 
and mining equipment at a total cost of approximately 
$15 million. Once the expansion is completed at the end 

Installation of the perimeter collector pipe in the tailings storage 
facility area
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of 2015, annual gold production from the main pit alone 
will increase to approximately 170 000 ozpa the following 
year.

Otjikoto is being developed as an open pit mine, where 
ROM ore will be trucked to the plant, crushed, and then 
treated in a grinding circuit utilising conventional SAG and 
ball mills, and a carbon-in-leach (CIL) recovery process.  

One of the most favourable aspects of establishing a 
mining presence in Namibia is infrastructure, which is 
becoming a significant challenge in other parts of Africa. 
“Infrastructure in Namibia is fantastic. We are 3 km from 
a paved national highway, there is good water supply on 
site – more than we could ever use – and we have access 
to the Walvis Bay deep water port. We are responsible for 
generating our own power supply, but this is in line with 
mining power requirements across the continent.”

WOlFSHAg zONE
It was the discovery of the adjacent Wolfshag zone’s 
attractive gold resource that has really whet B2Gold’s 
appetite for Otjikoto’s full potential. The zone has been on 
the company’s radar since construction start-up on site 
but has only recently revealed its ‘contents’.

In January the company announced an initial inferred 
resource estimate for the Wolfshag zone of 6.8 Mt at 
3.2 g/t gold containing 703 000 oz gold. The Wolfshag 
zone occurs directly adjacent to the east and northeast 
portion of the planned Otjikoto deposit open pit. The initial 
high grade inferred resource estimate for the Wolfshag 
zone indicates the potential for future expansion of gold 
production and/or increase in the mine life of the project. 

With the completion of the initial inferred resource from 
the Wolfshag zone, B2Gold engineers will develop 
conceptual mine plans to determine when Wolfshag 
material could be fed to the Otjikoto mills. The 2014 
Otjikoto exploration programme is budgeted at $8 million. 
The exploration drilling programme will focus primarily on 
in-fill drilling on the northern portion of the Wolfshag zone 
to increase the drilling density to 50 x 25 m and will further 
test the extension of the Wolfshag zone to the south. The 
company anticipates being in a position to upgrade the 
mineral resource classification to the indicated category 
by the end of 2014. The 2014 programme will also include 
metallurgical and geotechnical test work for the Wolfshag 
zone. “This is a very exciting discovery for us and leaves 
me convinced that we will be here for at least 20 or 25 
years,” Johnson highlights. MRA

Many of the administration buildings on site are already complete





Botswana’s BCL  
neighbours move in and  
make commitments   
Asx/BSX-listed Discovery Metals (DML) recently announced the 
agreement of a new joint venture programme with the Japan Oil, Gas 
and Metals National Corporation (JOGMEC) and BCL for the Dikoloti 
nickel project in north-east Botswana. 

The Dikoloti project comprises 
three prospecting licences 
covering an area of 283 km² 

surrounding the three nickel deposits 
of BCL in the Selebi-Phikwe region of 
north-east Botswana. 

An inferred mineral resource of 4.1 Mt 
at 0.7% nickel, 0.5% copper and 1.2 
g/t PGE’s at a cut-off of 0.5% nickel 
for 28 700 t of contained nickel has 
been reported in accordance with the 
guidelines of the JORC code 2004. 

In 2009 DML signed a joint venture 
agreement with JOGMEC. The 
agreement provided for JOGMEC to 
earn an interest of up to 60% in the 
Dikoloti project by funding exploration 
of A$3 million with DML acting as 
operator. Subsequently, following 
further expenditure by JOGMEC, it 
increased its participating interest 
in the project to 72% while DML 
retained 27.9% as of December 
2013.
  
The new agreement between DML, 
JOGMEC and BCL represents the 
next step in progressing the Dikoloti 
project towards production. Under the 
terms of the new agreement: 
• the JOGMEC-DML joint venture 

grants to BCL the exclusive right 
to acquire a 51% interest in the 
Dikoloti project (BCL participating 
interest). The BCL participating 
interest will only be achieved 
if BCL is able to convert the 
prospecting licences (which 
make up the Dikoloti project) into 
‘mining licences’ under applicable 
Botswana law and will be 

established at the time the mining 
licences are issued;  

• if BCL is able to do this by 31 
December 2014 or such other 
agreed date between the parties, 
during an additional prospecting 
licence period, then under the new 
joint venture, BCL will have earned 
the BCL participating interest 
and the participating interests of 
JOGMEC and the company in the 
Dikoloti project will be reduced to 
35.3% for JOGMEC and 13.7% for 
the company; 

• BCL will be the ‘operator’ of the 
new joint venture when the BCL 
participating Interest is achieved; 

• JOGMEC, DML and BCL will 
thereafter continue to explore, and 
each party will be responsible to 
fund its pro rata share of future 
costs under the new joint venture. 

  
DML management believes that the 
new joint venture underscores the 
potential value of the Dikoloti project. 
It was the company’s first project in 
Botswana and, whilst the company’s 
main focus has been the Boseto 
copper project, the Dikoloti project 
remains a very interesting nickel 
sulphide resource with significant 
upside potential.  BCL is ideally 
positioned to take the Dikoloti project 
into production as they are able 
to utilise their extensive existing 
infrastructure and experience with 
this type of deposit.  

Discovery Metals is delighted to work 
with such highly credentialed joint 
venture partners as JOGMEC and 
BCL. MRA
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BCL is ideally positioned 
to help oversee the 

Dikoloti project move into 
production as the project 

will utilise BCL’s extensive 
existing infrastructure
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CENTRAL AFRICA

African Consolidated Resources 
declares 1.02 Moz ore reserve 
African Consolidated Resources confirms an ore reserve estimate in 
accordance with the 2012 JORC code of 16.6 Mt grading at 1.9g/t for  
1.02 Moz of contained metal at its flagship Pickstone Peerless gold project 
in Zimbabwe. The AIM-listed resources and development company also 
announces an updated mineral resource estimate on the project of 62 Mt at 
1.8g/t containing 3.56 Moz at a cut-off grade of 0.3 g/t down to 250 m below 
surface (open pit) and at 1.5g/t for the remaining resource below 250 m 
below surface. 

SOUTHERN AFRICA

Auroch’s near-term production strategy 
unveiled 
Auroch Minerals provides an update on its near-term route to production 
for the development of its non-refractory resources at its Manica project’s 
Fair Bride, Dot’s Luck, Guy Fawkes and Boa Esperança deposits. As part 
of Stage 1, the Mozambique-focused gold explorer expects a centralised 
standalone 30 000 tpm non-refractory gold plant to provide early cash 
flow. This will ensure an economically sustainable standalone project, 
while creating a pathway to unlock the value of the total resource of  
2.8 Moz of gold through Stages 2 and 3 in the future. Stage 1 is the key to 
unlocking the larger Stage 2 expansion as it exposes the deeper refractory 
ores found at Fair Bride below 60 m. The Stage 2 DFS will consist of a 

120 000 tpm open pit and 
underground mining operation 
producing +90 000 ozpa. Stage 
1 is designed to be expanded to 
60 000 tpm (Stage 3) based on 
the outcome of further exploration 
drilling within the current mining 
concession and consolidated 
areas. 

Zanaga process plant study awarded to 
South African engineering firm DRA 
DRA announces it has been awarded the study of the process plant for the next 
phase of the Zanaga iron ore project in the Republic of Congo by MPD Congo 
SA, owned jointly by Glencore and the Zanaga Iron Ore company. DRA will 
carry out the study into the staged development of the project, which was due 
to be completed by the end of the first quarter of 2014 and will form part of the 
basis of a mining exploitation licence application. Previous studies have focused 
on the viability of a large scale 30 Mtpa mine. A review of these earlier studies 
by Glencore identified the potential for developing the Zanaga project in stages, 
with the first stage involving a smaller 12 Mtpa operation plus a 1 – 2 Mtpa direct 
shipping facility using existing infrastructure.
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EAST AFRICA

Material increase to 
Hummingbird’s Tuzon 
resource grade 
Hummingbird 
Resources, the Liberian 
gold exploration and 
development company, 
provides a new mineral 
resource estimate on the 
company’s Tuzon deposit 
of the Dugbe 1 project 
in Liberia. A recently 
completed infill drill 
programme has increased 
the total resource inventory 
of the Dugbe 1 project to 4.2 Moz and has significantly 
increased the indicated resource grade from 1.23 g/t 
to 1.56 g/t within the $1 200/oz-of-gold constrained pit. 
The study has also increased the indicated resource 
at the tenement’s Tuzon gold deposit within a $1 500/
oz-of-gold constrained pit to 42 Mt at 1.5 g/t of gold for 
2 Moz.

WEST AFRICA

Ntaka Hill drilling programme 
on track to start in May 
IMX Resources announces it expects to begin an 
aggressive drilling programme at Ntaka Hill nickel 
sulphide project in Tanzania, commencing in May 2014. 
Having received Tanzanian regulatory approvals for its 
joint venture agreement with MMG on the Nachingwea 
exploration property in Tanzania, which includes the highly 
prospective Ntaka Hill, IMX Resources is well advanced 
with assessment of geophysical surveys, soil sampling 
results and review of the various data sets and historical 
core almost complete. Under the terms of the agreement, 
MMG may earn up to a 60% interest in the Nachingwea 
property by spending up to US$60 million over a five year 
period and is sole-funding expenditure of US$10 million 
for Stage 1 of the agreement to earn a 15% interest in the 
project.
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ENERGY EFFICIENCY 
MAKING HEADLINES ON 
YOUR BALANCE SHEET
UNDERSTANDING THE CARROT VERSUS THE STICK

In the March 2014 issue of 
Mining Review Africa, African 
Utility Week examined whether 
the implementation of South 
Africa’s carbon tax is friend or 
foe to the mining sector and the 
industrial economy as a whole. 
Now read further to assess 
an energy efficiency incentive 
geared towards cementing 
a green economy in heavily 
industrial environments. 

The carbon footprint of industries 
across the globe is under scrutiny 
as governments, institutions and 
private enterprises address key 
determinations to advance a 
greener economy. In line with this 
sentiment South Africa has taken 
the route of an energy efficiency tax 
incentive to motivate businesses of 
all sizes to engage in energy saving 
programmes.

12L Energy Efficiency Tax 
Incentive
In a statement issued last year by 
the Department of Energy, South 
Africa, it was stated that government 
views the opportunity presented by 
the energy efficiency tax incentive 
as the proverbial ‘carrot’, as it is 

one of the key mechanisms to 
be introduced that will soften the 
impact of the ‘stick’ that is the 
proposed Carbon Tax Policy, due 
for implementation. The incentive 
is known as 12L Energy Efficiency 
Tax Incentive and is open for any 
registered company with a tax 
number to participate in this tax 
deduction allowance in respect of 
energy efficiency savings.

“There are numerous reasons why 
South Africa has introduced this 
incentive, but as mentioned by the 
Minister of Finance in his recent 
budget vote speech to parliament, 
12L and other similar incentives will 
provide an offset to the so-called 
‘stick’ (the Carbon Tax Policy), 
planned for implementation in 2016,” 
explains Barry Bredenkamp, Senior 
Manager:  Energy Efficiency at 
the South African National Energy 
Development Institute (SANEDI).

Bredenkamp continues: 
“Internationally, the approach 
is to incentivise energy efficient 
equipment (assets) through tax 
rebates, but to the best of our 
knowledge, the 12L tax incentive 
is the first-ever ‘nega-watt’ (energy 
consumption-based) tax incentive in 
the world.”

To assist business in meeting the 
requirements of 12L, government 
has provided a structure to 
implement 12L with technical support 
in the form of South African National 
Standards (SANS), together with 
assurance through the accreditation 
of energy efficiency measurement 
and verification bodies by the South 
African National Accreditation 
System (SANAS), and jurisdiction 
through SANEDI.

Increase the value in your mining 
operations
Mining houses can achieve savings 
in areas such as the pumping 
of water, air conditioning and air 
filtering, lighting and transportation. 
“It is important to note that this is an 
energy incentive and not only limited 
to electricity as an energy carrier, 
but there are a few exclusions in the 
regulation that prospective applicants 
should be aware of,” explains 
Bredenkamp who will be presenting 
the 12L (the carrot) at African Utility 
Week during the Large Power Users 
session that includes a debate for and 
against the carbon tax (the stick).

Furthermore, it is imperative to 
bear in mind that ‘energy efficiency 
savings’ pertain to the difference 
between the actual amount of energy 
used in the carrying out of any 
activity or trade, in a specific period  
(your financial year) and the amount 
of energy that would have been 
used in the carrying out of the same 
activity or trade during the same 
period under the same conditions if 
the energy savings measure was not 
implemented.

A potential pitfall of the 12L regulation 
might be the rebate amount of 
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45 cents per kwh savings not being enough to 
encourage a significant uptake of this incentive. This is 
already being reviewed and necessary adjustments will 
be recommended to National Treasury if required.

Documentation must verify your savings
In conclusion, it is important to verify any savings 
achieved and to be aware of which practices are not 
covered in the regulation, such as displacement of grid 
usage by means of renewable energy generation, as that 
is covered by a small scale renewables programme being 
undertaken by the Department of Energy. The energy 
savings tax incentive is based on existing baseline energy 
efficiencies achieved by participating companies as 
verified according to the verification process.

Even without the proposed carbon tax, this 
incentive is an initiative that could easily 
benchmark global incentive programmes. Send 
your views and questions on the 12L regulation for 
discussion at African Utility Week to email address 
info@spintelligent.com

Mining companies and large power users such as Anglo 
American, Mbada Diamonds, Catoca Mining Company, 
ArcelorMittal, Transnet, PPC and Sappi are amongst the 
5 000 industry professionals due to assemble at the 14th 
annual African Utility Week conference and exhibition 
in Cape Town in May. Meet with solution providers and 
register for the conference to join the debate on carbon 
tax and get the latest industry case studies on energy 
and water management solutions towards sustainable 
business practices. New for 2014 is the Industry Awards 
gala dinner celebrating Africa’s 2013 triumphs and 
successes. 

• Incentives include all energy efficiency projects that 
reduce energy use

• The incentive cut-off date is until 2020
• It is available for savings in all energy forms and not 

only electricity
• The tax relief is 45 cents deduction on taxable 

income per kilowatt hour of energy saved
• To receive the incentive all the conditions in the 12L 

regulations must be met
• The regulation for 12L sets out the process for 

determining the quantum of energy efficiency 
savings, and requirements for claiming the proposed 
tax deduction

TECHNOLOGY - KNOWLEDGE - INTERACTION 

Find clean energy and back-up generation
solutions that will optimise your processes
and cut your electricity consumption

www.african-utility-week.com

Activate your FREE exhibition pass online
and get access to CPD accredited workshops.

13 – 14 May 2014, Cape Town, South Africa
Focus days: 12 May 2014 | Site visits: 15 May 2014

14TH ANNUAL

SECTION 12L – WHAT YOU 
NEED TO KNOW: 

SHOUT OUT

Activate your free 
exhibition pass online at 
www.african-utility-week.com
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pARtNERshIps 
key to sustainability in africa  
says Golder associates
Today’s successful mines are no longer defined by sound engineering designs and efficient 
construction and production processes alone. They are largely defined by their efforts to 
develop sustainable operations – paying respect to the environment yes, but more importantly 
the surrounding communities – for the entire duration of a mining operation’s lifespan, Golder 
Associates experts tell Laura Cornish.

Recognising the importance of 
sustainability in Africa, from a 
mining perspective, Golder’s 

environmental services strategic 
advisor Dr Brent Baxter says the 
organisation is focused on dealing with 
conventional sustainable practices 
in a slightly different way. “We are 
tackling project development with 
our African clients in a manner which 
ensures sustainable development for 
the project itself, while simultaneously 
enabling the environmental and 

social components in the local area 
to remain equally functional and 
sustainable. Fundamentally, we need 
development in Africa, particularly 
in emerging regions with little or no 
infrastructure, which often poses the 
highest level of risk to natural systems 
and communities if strategic planning 
is lacking.”

The best way to achieve sustainable 
success across all the various mining 
elements is tackling the issues and 

requirements up front, which is 
Golder’s preferred modus operandi. 
“We work with client teams early 
in the process to obtain a clear 
understanding of the project site and 
strategically identify potential risk, 
both from a biophysical and a social 
perspective. From that point we can 
help teams to understand where key 
risk components lie and how they 
can be avoided at a project level, 
while identifying opportunities as well. 
It is also imperative that these key 

Engaging with the community for Exxaro’s Mayoko iron ore project in the Republic of Congo
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issues are prioritised and monitored 
throughout the project’s lifecycle all 
the way through to closure.”

SOCIAL LICENCE TO OpERATE: 
ThE CURRENT SUSTAINABILITY 
FRONT RUNNER
“The term social licence to operate 
(SLO), which usually forms part of 
an environmental and social impact 
assessment (ESIA) as first contact 
with local communities and continues 
throughout the entire project lifecycle, 
has emerged over the last few years 
as a planning decisions front runner 
and is recognised as a primary risk 
element for developers especially in 
remote areas,” senior environmental 
assessment practitioner (EAP) Aiden 
Stoop notes. “Rural communities 
are dependent on their local natural 
resources and their livelihoods 
should not be put under pressure or 
disadvantaged as a result of mining 
activity.”

Ernst & Young has in fact determined 
in a research report that SLO is the 
fourth biggest mining risk in Africa, 
senior stakeholder engagement 
specialist Antoinette pietersen adds. 
“If there is no adequate and strategic 
planning upfront, sharing of the 
benefits between mine, community 
and government can become a 
significant risk to the client – from an 
operational perspective. This carries 
heavy weight on risk profiles and can 

be financially damaging if the risk is 
not proactively identified, managed or 
mitigated.”

Unlike environmental permits, which 
have to be in place to start mining, 
community engagement delves 
deeper and requires a longer term 
view. “In many cases, mines’ intention 
to involve the communities and/or 
stakeholders upfront and introduce 
efforts to uplift them is indisputable. 
Often however mines forget to 
continue engaging with communities 
once mining commences and the 
negative impacts of this can be 
extreme. Communities have been 
known to stop mining activity due to 
unrest and protest which subsequently 
results in the loss of the SLO. This 
happens when promises are made 
and expectations created which are 
never met,” Baxter and Stoop reveal.

And this, Pietersen says, is why 
evaluation, on-going monitoring and 
auditing are so important during 
construction, operation, closure and 
post closure. “Mines need to close 
the gap between the different phases 
of their projects. They must keep 
their finger on the pulse at all times 
so challenges and problem areas 
can be identified and managed as 
they emerge.” This will enable initial 
sustainable goals established at the 
outset to be achieved over the long 
term.

COmmUNITY ExpECTATIONS: 
DON’T UNDERESTImATE ThEIR 
UNDERSTANDINg
“The key to maintaining SLO is 
establishing a relationship between 
the mine and its communities from 
exploration stage and continuously 
building on it while also bringing 
in additional assistance from non-
government organisations as well as 
government to assist in improving 
communities while preventing them 
from relying on the mines entirely. 
This is the crux of a beneficial 
sustainable operation. It is essential 
that mines are not seen as surrogate 
governments,” social management 
practitioner priya Ramsaroop 
emphasises.

“And this is why education and 
communication lie at the heart of 
SLOs. Community mind sets and 
expectation patterns often need to be 
changed. They need to understand 
that a mine doesn’t only provide 
direct employment but also provides 
life improving opportunities indirectly 
beyond the lifespan of the operation,” 
Pietersen outlines. “The reality is 
that mines are there to mine, not 
be a secondary developer. They 
are a transient land user. Working 
together in partnership creates a 
sustainable environment that enables 
communities to be self-sufficient, 
through agriculture for example, 
without necessarily relying on the 
mine directly,” Baxter continues.

What should not be underestimated 
are communities’ general awareness 
and knowledge of their human 
rights. This means only authentic 
and genuine engagement with 
communities, whereby their values 
and beliefs and contributions are 
respected, will work. They are 
informed of and are becoming 
increasingly aware of major global 
trends such as climate change, 
biodiversity, etc. This is being driven 
by their access to social media and 

Sustainability screening tool: GoldSPATIAL

Multi-criteria analysis tool: GoldSET
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must be considered when engaging 
with them.

“It is not all about how the community 
can be improved,” Ramsaroop adds. 
“The community has a lot to offer the 
mine in return. Communities generally 
have a good understanding of local 
social and environmental conditions 
and also have close relationships 
with government and communication 
between the two bodies is regular. 
If the mine is in favour with the 
community, their purpose in promoting 
the mine’s activities will be strong and 
a promoting catalyst. It is important to 
appreciate that a SLO is a partnership 
where both entities should benefit.”

USINg DATA TOOLS TO hELp 
mANAgE ThE SLO pROCESS
One of the biggest problems in 
retaining community relationships 
is the number of years between 
permitting and commissioning. 
“Commitments made in the permitting 
phase are frequently lost because 
site teams change and promises 
made are forgotten and ultimately 
not carried through. This is where 
mines run the risk of losing their 
relationships,” Baxter points out. 

In response to this, Golder has 
developed three software tools that 
facilitate the decision making and 
management processes around 
sustainable mining. 

GoldSTAKE is a proprietary software 
tool that allows community issues and 
concerns to be captured and ‘actioned’. 
They reside in a database environment 
permanently attached to an individual 
stakeholder in a community who 
can then monitor changes as the 
mine develops. Action items can be 
recorded, commitments made followed 
through and continuously monitored. It 
can be accessed by teams on remote 
sites as well as corporate teams 
around the world. 

GoldSPATIAL is a desktop-based 
risk or sustainability screening tool 
that relies heavily on geographic 
information systems (GIS). It uses a 
multi-criteria analysis which is all based 
within a geospatial format – developed 
through a series of map layers.

There are three main components 
to GoldSPATIAL which are grouped 
together to determine what will work 
best for a project:

1. Project criteria – defining project 
requirements

2. Negative criteria mapping – 
defining the non-preferred 
elements

3. Positive criteria mapping – defining 
preferred elements 

GoldSET is a high detailed tool 
which refines the GoldSPATIAL 
data into a few select options 
which can be further evaluated 
for final assessment. This web-
based engineering tool is based 
on a rigorous multi-criteria analysis 
approach, which provides a cost 
effective way of optimising project 
planning and design. GoldSET has 
already been applied to hundreds 
of Golder projects across the 
world, enabling clients to evaluate 
options related to project solutions, 
technologies and site selection. This 
is achieved by using qualitative and 
quantitative indicators from economic, 
technical / engineering, social and 
environmental dimensions. Results 
are summarised in a diagram that 
logically illustrates the strengths / 
benefits and weaknesses / risks of 
each option, social management 
leader michael Whitfield outlines.

IAp2 Federation – International Training Course: 
Emotion, Outrage and public participation

When: Thursday 15 and Friday 16 May 2014
Where: Golder Associates offices in Waterfall City, Midrand

This practical, hands-on course developed jointly by Dr 
Peter Sandman and the International Association for Public 
Participation (IAP2) and presented by licenced IAP2 trainer 
Toni Petersen of Golder is a fresh mix of lecture, video, 
small and large group discussion and authentic, real world 
case studies and practical exercises that give you the tools 
and ability to manage the tough public issues that you face 
and move your projects forward

For more information and registration details visit:  
www.golder.com/events or contact:
Tony Seef at +27 (11) 313 1158; tseef@golder.co.za

“The results of solutions derived from 
the GoldSET tool are often not the 
most obvious according to perception 
and also not the most expensive. It 
is a very transparent and defendable 
tool because it illustrates how and 
why options are ranked. It works 
especially well in situations where 
there are little data available, as is 
often the case on projects in Africa,” 
he continues.

ThE WAY FORWARD, NOW AND 
FOR ThE FUTURE
“We are dealing with communities 
which are becoming increasingly 
knowledge savvy – meaning it is not 
‘business as usual’ in Africa. The right 
planning is essential, you have to 
engage and partner with communities 
to be a responsible and proactive 
partner – delivering a sustainable 
project in the process,” Baxter says.

“The reality is complex information 
has to be communicated simply.  
They are smart people, just not 
always literate and don’t understand 
the context of mining in many cases. 
Today, with the appropriate tools and 
smart thinking these issues are easily 
overcome,” Stoop adds. MRA

“Political imperative can see projects 
pushed forward regardless of fulfilling SLO 
requirements. But this is a short-term view and 
companies can find themselves battling with 
secondary liabilities down the line.”  
Brent Baxter

Toni Pietersen
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flies the sustainability flag
Anglo American released its 13th sustainable development report in March, demonstrating progress 
during 2013 against set targets and highlighting the challenges to realise the group’s overall 
sustainable development objectives. 

“For Anglo American, the 
concept of mutual benefit 
underpins our approach 

to sustainability as we cannot 
operate successfully without the 
support of our key stakeholders. 
Our challenge is to continuously 
improve our relationships with our 
employees, local communities, host 
governments, NGOs and industry. 
This means listening, understanding 
and responding to their interests and 

concerns,” says Sir John Parker, 
chairman of Anglo American.

“Throughout 2013 we have focused 
on improving our sustainability 
performance, across the areas of 
employee and community health; 
safety; climate change and energy and 
water usage; stakeholder engagement 
and how we manage our operational 
risk. Our sustainable development 
report demonstrates how we have 

delivered positive benefits to our 
employees and our local communities, 
and how we have continued to 
improve the way we manage our 
impact on the environment.” 

Mark Cutifani, Chief Executive of 
Anglo American, comments: “As 
custodians of much of the world’s 
mineral resources, the mining 
industry has a responsibility to ensure 
that the benefits of mining can be 
seen and felt by the countries in 
which we operate – in particular, by 
our host communities. The purpose 
of mining is to deliver the minerals 
and the metals the world needs for 
its continuing development. Our 
objective as a company is to do so in 
such a way that we can make a real 
and positive difference for people 
today, and in years to come.” 

SAfETY
Effectively managing mine safety 
risks to prevent injury and loss of life 
remains Anglo American’s number 
one priority. During 2013, Anglo 
American made progress towards 
its goal to achieve zero harm in the 
workplace, reducing its lost time injury 
frequency rate by 18% to 0.49 – the 
lowest level recorded for the group. 
However, much more work needs to 
be done. In 2013, 14 employees and 
contractors lost their lives and two are 
still missing. Anglo American believes 
its safety performance in 2013 was 
unacceptable and remains steadfast 
in its commitment to zero harm. It has 
implemented a new operating model, 
significantly boosting the proportion 
of planned versus unplanned work 
and has also consolidated its efforts 
to learn from incidents and promote 
a culture of empowerment on safety 
issues across the organisation. 

ENTErPrISE DEvELoPMENT
Enterprise development is recognised 
as one of the most effective means 
of ensuring that communities benefit 
from mining over the long-term. Over 

A solar panel powers a pump which supplies water to a water hole for animals inside the 
wildlife park at Bulklip. Photograph courtesy of Anglo American and photographer Philip Mostert



S
U

S
TA

IN
A

B
IL

IT
Y

 S
U

P
P

L
E

M
E

N
Tthe past five years, Anglo American 

has supported more than 76 000 jobs 
and 48 111 individual businesses 
through schemes in South Africa 
and Chile. In 2013, Anglo American 
launched new schemes in Botswana 
and Brazil, based on its best-practice 
enterprise development approach, 
providing financial, business 
and implementation support to 
entrepreneurs within and outside of 
the group’s global supply chain.

WATEr
With more than 70% of its mines 
located in water stressed areas, water 
is more important than ever to the future 
of Anglo American. In 2013, the group 
saved 32 million cubic metres of water 
– the equivalent of 13 000 Olympic 
swimming pools – through its industry-
leading water efficiency programme 
tool, WETT, while its water recycling 
rate was maintained at 67%. The group 
also has a clear understanding of what 
it will take to achieve its longer term 
goal of designing a water-neutral mine 
by 2030.

HEALTH
In 2013, Anglo American continued 
to drive improvements across its 

occupational health and community 
health programmes by focusing on 
innovation and partnerships. Anglo 
American’s work to tackle HIV and 
TB continued, strengthened by 
improvements made to its health 
information system, theHealthSource. 
In 2013, the number of HIV-positive 
employees enrolled in treatment 
programmes increased to 75%, while 
the group’s TB infection rate remained 
well below the national average for 
mining companies in South Africa. 

CLIMATE CHANgE AND ENErgY
Climate change poses a significant 
business challenge for Anglo 
American. Energy and policy 
associated costs are rising, consumer 
demand for products is changing, 
and the threat of the physical impact 
of climate change on operations and 
host communities is heightening. In 
2013, Anglo American completed 61 
energy and carbon saving projects, 
which reduced energy consumption 
by 4.3 million gigajoules and 
greenhouse gas emissions by 3.5 Mt. 
Anglo American remains committed 
to its overarching ambition to operate 
high-efficiency/low (or no) carbon 
mines by 2030.

In 2013, Anglo American was 
recognised in the Dow Jones 
Sustainability Index for excellence in 
sustainability for the 11th consecutive 
year and as mining industry leader 
for the second year running; and 
was commended by the Carbon 
Disclosure Project for reducing 
carbon emissions and mitigating 
the risks of climate change. Anglo 
American was also awarded the 2013 
PwC Building Public Trust Award 
for “Sustainability in Reporting” for 
FTSE100 companies, recognising 
its 2012 Sustainable Development 
Report. MRA

Community members working at the glass 
beading project at Rustenburg.  
Photograph courtesy of Anglo American and 
photographer Geoff Brown

Group Five is a diversified construction, infrastructure concessions and related services group 
engaged in resources, energy, real estate and infrastructure delivery with a growing international 

client base in South Africa, the rest of Africa and Eastern Europe

Skilled and experienced to deliver any aspect of an infrastructural project, including concept development, 
manufacturing, construction and operations as well as maintenance.

We operate in Africa, the Middle East and Eastern Europe I Construction Charter Level 2 BBBEE rating I Winner of 
DEKRA Ethics Award 2009 I Ranked 4th in JSE SRI Index 2010 I 9th in Financial Mail’s top empowerment companies 

2010 I 5th as Best Employer by CRF Institute 2012/13 I Employing 10 500 people in 25 countries I Celebrating 40 years 
as a listed entity

Group Five supports TCTA’s vision and values

1974 – 201440years as a listed company

Group Five Civil Engineering (Pty) Ltd 
9 Country Estate Drive, Waterfall Business Estate, Jukskei View 1662,  
Postnet Suite 500, Private Bag X26, Sunninghill 2157, South Africa 
Tel  +27 10 060 1555  |  Vax  +27 86 206 3885  |  Email  groupfiveho@groupfive.co.za  |  
Website  www.groupfive.co.za
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makes good business sense
Mining sustainably goes beyond the environmental and social basics – it makes good business 
sense. Business success extends beyond the traditional financial bottom line, focusing on creating 
value for all shareholders environmentally, socially and financially – at the same time. At the DuPont 
Executive Forum on sustainable development, an executive panel explored the challenges and 
opportunities of sustainable development in mining. Vicky Sidler reports.

To compete and create value for shareholders and stakeholders alike, mining 
companies must focus on maximising efficiencies and productivity while 
reducing social and environmental risk.

IN SHORT

The context in which mining 
companies operate is 
increasingly complex: affected 

by erratic commodity prices, shifting 
demand, deteriorating industrial 
relations, falling productivity and 
rampant cost inflation – putting 
pressure on earnings and stakeholder 
relationships. 

The panel discussion revealed that 
intra-industry and social-partner 
collaboration is required before 

companies can achieve sustainable 
growth and contribute to sustainable 
development of the communities and 
societies in which they operate; but 
the effort promises to have a positive 
impact, not only in terms of value 
for each stakeholder, but on each 
company’s bottom line as well. 

“Companies that do invest in a social 
licence to mine are able to complete 
projects more quickly than those 
who don’t. There is a financial value 

to that – they do not get stopped by 
regulators time after time,” explains 
Mark Munroe, executive vice 
president of the Lonmin technical 
services and group safety mining 
division. “Companies stopped by the 
regulator will pay huge penalties in 
terms of operational down time, which 
is even quoted in annual statements, 
so it is fairly easy to quantify the 
opportunity that you could harvest if 
you invest in something like safety or 
environmental management.”

THE EvOLvINg LIcENcE TO 
OPERATE
The notion of sustainable 
development has changed 
dramatically over the past decade 
or so, and Simon Herriott, MD of 
DuPont Sustainable Solutions, the 
global consulting arm of DuPont, 
points out that the key changes are 
focused on ‘breadth’ and ‘time’. 
“Breadth considers that the notion 
of sustainable development really 
requires a much broader range of 
stakeholders than we may once 
have considered and that raises a 
whole bunch of opportunities and 
challenges. Time is a notion that 
good development considers the 
needs of future generations. The 
actions of today shouldn’t prejudice 
those opportunities for future 
generations.”

Today, mines need to evolve 
beyond a sheer licence to operate, 
emphasises Sheila Khama, director 
of African Development Bank’s 
African Centre for Natural Resources. 
“If companies are going to be 
competitive in their ability to acquire 
licence, they have to go beyond 
sheer compliance. The importance 
of going beyond the moral licence to 
operate is that it will drive brands. It 
is good for the balance sheet. As a 
matter of fact, it is good for driving 
demand in the consumer market 

Collaboration is essential to improving productivity and efficiencies, which improve business 
and the industry as a whole. Photo courtesy of Anglo American and Elaine Banister 
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because any failure to go beyond that 
will destroy demand.”

MOvINg fORwARd THROUgH 
cOLLABORATION
Khama doesn’t stop there. She 
adds that, just as companies are 
expected to go beyond the moral 
licence, government needs to go 
beyond mere policy formulation and 
oversight. “Government can’t simply 
be a watchdog. It can’t simply be 
a critic. The government’s agenda 
should extend beyond being today’s 
watchdog to tomorrow’s creator of 
value.”

It became clear from the panel 
discussion that collaboration between 
private enterprises and governments, 
private enterprises and communities, 
communities and governments or 
downstream supply chain partners, 
is essential in order to achieve 
sustainable development. “If you want 
collaboration, you need alignment of 
goals. This is absolutely critical. You 
cannot force collaboration otherwise,” 
says Munroe.

Of course, aligning goals is 
complicated by the widely differing 
viewpoints of stakeholders. “Mining 
companies take a 30 – 100 year view 
of their investment. Shareholders 
have a quarterly perspective. 
Communities want jobs today, 
yesterday or at least tomorrow, 

but also take a multi-generational 
perspective for their livelihoods and 
their land. All these parties are not 
going to come to the table and do 
something collectively, unless we 
recognise those differences,” explains 
Kate Carmichael, manager for social 
and economic development at the 
International Council on Mining and 
Metals.

“There will be overlap and you will 
be able to find common ground, but 
this requires an evidence-based 
discussion. Then it’s about getting 
your hands dirty, and not expecting 
that there is a cookie-cutter approach 
to collaboration and a toolkit that 
will tell you how to do it. You have 
a shared objective, and then you 
jump in, hopefully always keeping 
that shared objective in mind,” she 
continues.

MAxIMISINg PROdUcTIvITY 
wHILE REdUcINg SOcIAL ANd 
ENvIRONMENTAL RISk
Collaboration is essential to 
improving productivity and 
efficiencies, which improve business 
and the industry as a whole. “The 
mining industry is not that different 
from any other industry. If we take 
the assumption that this is all for 
development and creating wealth 
in the end, it has to move forward 
through productivity,” emphasises 
Michael Fahrbach, Glencore Xstrata 

head of sustainability. “But without the 
right spirit and culture in the team, it 
is not possible to achieve much.”

Herriott adds that capital may not 
necessarily accumulate in the 
traditional form of a firm balance 
sheet. “It’s a social and community 
balance sheet. Human, cultural and 
leadership aspects can drive more 
out of the assets that we have.”

Khama echoes this, saying “it is that 
social capital or that economic capital 
that we define as sustainability – 
the ability to add value by revision 
of the modus operandi.” She adds 
that a “different kind of leader” is 
needed, though, to drive this vision 
and ensure long-term sustainability. 
“The focus of today’s human capital 
development efforts should be to 
create these future leaders.”

Munroe believes this is already 
becoming evident in the industry. 
“Many are already moving way 
beyond just compliance, ticking a box 
and making an annual submission. 
This will help us move to a point 
where the communities view the 
success of the business and the 
mines as their success, and that 
mindset is created through working 
together and collaboration. That 
will move business way beyond 
compliance and will take out a lot of 
inefficiencies in that system.” MRA

Kate Carmichael Mark Munroe Michael Fahrbach Sheila Khama Simon Herriott
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As the price of water increases, mining companies can expect to ‘bear the 
brunt’ of rising water costs and expensive water treatment options.

IN SHORT

Is the world ready to pay the full price of water? Peter Shepherd, SRK Consulting partner and 
principle hydrologist, believes the answer is no. And he expects mining companies to be most hard 
hit by the rising water cost in future, writes Vicky Sidler.

The REAL cost of water  
in South Africa 

Liqhobong diamond mine.

Water is generally 
factored into the price of 
commodities, with over 80% 

of it currently being taken from nature 
for free from rivers or underground. 
“On a global average, 70% of water is 
used for irrigation, about 22% of it is 
used for industry and the rest is used 
domestically,” says Shepherd.
 
“Mining is a very big user of water,” 
he adds. In South Africa, mines use 
between 7 and 9 billion cubic metres 
per annum, totalling the combined 
amount Nigeria and Malaysia 

consume, which in turn equates to 
about R8 billion a year, including the 
operating cost of managing water in 
the mining area.

“I believe this is going to double in the 
next five years, especially with all 
the treatment 

works that are being prioritised,” says 
Shepherd. “The cost of water will 
definitely increase, and somebody 
eventually will have to pay for it.”

He points out that “In most places, 
farming is not very profitable, so 
farmers are typically unable to pay 
as much as they should for water.” 
Shepherd believes that as the cost of 
extracting water increases, farmers 
and the communities that use the 
water “will buffer themselves and 
there will potentially be much more 
activism to ensure that mining water 
users bear the brunt of the additional 
cost.” This, he argues, is going to 
push up the cost of water in South 
Africa for the mining industry.

TEcHNOLOgY
Many natural water sources are 
running dry, delaying production 
and development for many mines 
worldwide. “In South Africa, we either 
have too much water with a lot of 
flooding, or there is too little with a lot 
of drought. Water is very scarce in 
this country, so we have to manage it 
properly. We have to manage our water 
much more vigorously than we have in 
the past,” Shepherd emphasises.
 
Mining houses have been forced to 
turn to more expensive options like 
sewage treatment plants, to obtain 
water for their needs and for the 
communities around them. “Our water 
is also often too dirty. There is a lot 
of pollution from our waste water 
treatments, mining and irrigation, all 
contributing to the deterioration of 
our water resources, something that 
we can’t tolerate in this country,” he 
reveals.

In response to this, a number of 
technologies have been adopted 
to save water, such as reducing 
evaporation areas and maximising 
seepage collection facilities. “There 
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Water management of tailings dams is required to minimise impacts on groundwater and 
surface water resources

R8 billion  The cost 

of water per annum for South 

African mining companies

FAST FAcT



is a big drive at the moment to line waste facilities and I 
believe that in the future all tailings dams and waste dams 
will be lined.”

Shepherd reveals that there has also been a lot of work 
focused around using water appropriately in an effort to 
conserve the resource. “For instance, gland service water, 
which is the water that needs to flow through the seals of 
the pump needs water that does not have any solids in it. 
So treated sewerage can be used for this purpose.” The 
effect is that water is being recycled rather than sourced 
from a dam or from the potable water system. 

While improved technology is paving the way for water 
conservation, Shepherd warns that increasing costs 
remain a factor. In terms of dust suppression, especially in 
coal mines, the large large amounts of water used may be 
replaced by coating the road with dust control agents, but 
this is likely to be more expensive. 

Despite this, Shepherd maintains that “mining usually 
adversely affects water quality and quantity, and there is 
always a significant risk to African water resources, so it is 
always important from a mine perspective that the water 
issues be dealt with, despite the expense involved.”

TAkINg LESSONS LEARNT TO THE WATERBERg
Mines have come a long way in terms of conservation and 
water treatment, Shepherd notes. “There is a much better 
understanding now of what technology is available and 
how you can change your way of processing the water. 
Over the last 20 years the implementation of extensive 
storm water controls to contain dirty water emanating from 
the mines has been very effective in reducing the pollution 
of our water resources.”

Mine water treatment will be especially important in 
future, Shepherd states, especially in the Waterberg 
area. “This is going to be an opportunity for us to make 
sure that all the mines in the area can contribute to 
choice treatment facilities. The Waterberg represents an 
opportunity to make sure that our planning, supply and 
management of water resources and the impact of the 
mining process are dealt with thoroughly and planned 
properly. We don’t want our next generation to say ‘What 
were those idiots thinking when they developed the 
Waterberg? Let’s do it better.’” MRA

Lebalelo water supply scheme

J&G, a fi rm which combines 
time-honoured engineering 
with cutting-edge solutions.

Agricultural Engineering • Airports • Bridges 

• Business Greening & Sustainability 

• Contamination & Remediation Studies 

• Catchment Management • Dams 

• Environmental Services • Geohydrology 

• Geology • Geotechnical Engineering 
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• Mining Infrastructure • Municipal Infrastructure 

• Rail • Roads • Stormwater • Structures 

• Traffi c & Transportation • Waste Management 

• Wastewater • Water • Water Resources Management 
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Contact:  Chris Robinson or Riaan le Roux 
on +27 (0)12 349 7900 or  jgipta@jgi.co.za

www.jgi.co.za
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South Africa’s pans are under threat and human intervention is required to 
protect them, not destroy them.

IN SHORT

South Africa’s wetlands are highly protected ecosystems, particularly if your business is mining. 
The same however cannot be said for the country’s vast pan ecosystems, which if neglected and 
polluted will have devastating impacts on local biodiversity in the long-term, Jeffares & Green’s 
senior aquatic scientist Dr Martin Ferreira tells Laura Cornish.

Prevention is better  
than cure 

Liqhobong diamond mine.58 MINING REVIEW AFRICA ISSUE 4 2014

According to Ferreira, pans 
are classified as wetlands in 
South Africa, but have been 

neglected in terms of research and 
monitoring when compared to other 
wetland ecosystems. By definition 
they are isolated, ephemeral shallow 
depressions, drawing water from 
rainfall and subsurface flows as 
they have no connection with a 
water inlet or outlet system. Their 
lifespans are cyclical, losing their 
water (over varying periods of time) 
through evaporation. Because of 
these characteristics, pans are 
often restricted to arid regions with 
complete desiccation occurring 
seasonally. 

Although generally restricted to the 
drier western parts of South Africa, 
pans are also present in the eastern 
Highveld region where rainfall often 
exceeds 750 mm a year. This has 
seen a large volume of pans emerge 
over centuries in Mpumalanga – 
South Africa’s largest coal mining 
region.

“Compared to wetlands, pans 
have received very little research 
dedication, despite being classified 
as a type of wetland (endorheic) in 
South Africa. I believe this is largely 
because they are mostly temporary 
and provide few ecosystem services. 
South Africa is home to thousands 
and thousands of pans, some small, 
some extremely large. They have 
little impact on the environment 
as individual water sources, but 
collectively they have the ability to 
affect climate change as well as 
biodiversity, directly and indirectly,” 
Ferreira outlines.

Ferreira, together with the University 
of Johannesburg and Water 
Research Commission, has spent 
the last seven years evaluating 
three large pan areas, focused on 
determining the ecological functioning 
of the pans. Two of the three areas 
chosen are heavily populated with 
mines, whose potential impact (from 
acid mine drainage (AMD)) was 
incorporated into the study. The three 

areas included Mpumalanga, the 
Free State and North West provinces.

“I cannot deny the difficulties 
associated with evaluating pans,” 
Ferreira notes. “Because they are 
temporary environments, they have 
short hydro-periods and evolve 
alongside natural weather patterns 
and conditions. Studied in isolation, 
it cannot be properly determined how 
anthropogenic activities are impacting 
on them.”

“Ephemeral pans do however provide 
a biological template for a unique 
group of fauna in the form of different 
branchiopod crustaceans and certain 
aquatic insects that are able to adapt 
to the harsh environments associated 
with pans,” Ferreira continues, 
referring to a paper he has written on 
this subject as part of his PhD. Such 
crustaceans have not only adapted to 
live in such environments, but further 
require a pan’s evolutionary lifecycle 
to survive. “As such, they are a good 
indication of the pan’s ecological 
integrity.”

Branchiopod crustaceans are aquatic 
species and include a variety of 
fairy shrimps and water fleas. They 
lay their eggs in the uppermost 
sedimentary layer at the bottom 
of pans. These eggs don’t hatch 

Pans have little impact on the environment 
as individual water sources, but collectively 

they have the ability to affect climate change 
as well as biodiversity
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 immediately and undergo a dormant 
phase until favourable environmental 
conditions result in hatching. As 
numerous eggs are produced during 
wet cycles, an ‘egg bank’ develops 
over time. Not all eggs hatch during 
the wet season and as a result these 
egg banks may represent eggs 
that were produced decades ago. 
The lifespan of the branchiopod 
crustaceans is relatively short. They 
mature into adults within days or 
weeks (depending on the hydro-
period), lay new eggs and die. 

“Should environmental conditions 
change, such as an influx of AMD 
or even too much salt, our studies 
have revealed that the crustacean 
eggs won’t hatch, threatening the 
ecological integrity of the system. 
If they are unable to survive, there 
is a strong possibility that the pans’ 
longevity is at risk, as is South 
Africa’s broader biodiversity. A 
small change in the hydrology of 
a region can have major impacts 
on the hydrology of an ephemeral 
wetland.”

THE RESEARcH
“To determine the potential effects 
of anthropogenic activity on these 
‘wetlands’, and AMD specifically, we 
selected over 60 pans across the 
three identified regions that have not 
been impacted on by any human 
interference,” Ferreira outlines. 
Branchiopod crustacean eggs (in 
the upper sedimentary layer) were 
collected and exposed to water 
with natural salt concentrations in a 
controlled environment for monitoring 
purposes. Their typical lifecycles 
continued as expected – up to 
adulthood.

“We also collected AMD from an 
existing decant point in the West 
Rand. We exposed the sediment egg 
samples to different concentrations 

of salt as well as AMD while ensuring 
all other variables such as light 
and temperature remained stable,” 
Ferreira continues.

Both sets of samples were exposed 
for 28-day periods and hatchlings 
observed every four days. “The 
results were not surprising; the 
control tests resulted in 2 200 
hatchlings from the Free State 
samples, 1 800 hatchlings from 
the North West and 500 from the 
Mpumalanga samples. There were no 
hatchlings from the AMD samples.”

The study was taken a step further. 
“We allowed the AMD solutions to 
evaporate naturally from the samples 
and added distilled water to test the 
recovery of the egg banks after the 
AMD exposure. Only the North West 
samples achieved a few hatchlings 

(likely due to their high salinity levels 
which acts as a natural buffer to 
changes in pH) but overall indicating 
that pans which are rehabilitated or 
left to return to a natural state will not 
return to their original condition. 

THE cONcLUSION
“I can now say with certainty that 
AMD does have a negative effect on 
the hatching success of branchiopod 
crustaceans. Their inability to survive 
and reproduce is indicative of the 
deterioration of the pans and the 
longer term impacts on South Africa’s 
biodiversity in an AMD environment. 
Our studies have also proven that 
these crustacean communities cannot 
successfully recover after exposure 
to AMD. Consideration must be given 
to the importance of pans. Prevention 
is the only answer to ensuring their 
sustainability.” MRA

AMD has a negative effect on the hatching success of branchiopod crustaceans, pans 
and South Africa’s biodiversity

A small change in the hydrology of a 
region can have major impacts on the 
hydrology of an ephemeral wetland
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Pan protection is included in mining environmental impact assessments; 
however, in certain cases the benefit of mining can outweigh the benefits of a 
pan. When they are impacted by mining it is usually unforeseen but in some 
cases mines do mine through the pans and still use them for decanting/
evaporation purposes. They are often overlooked as important ecosystems 
as they may be dry for decades. Martin Ferreira

What they said

Each pan’s flora and fauna 

composition differs to some 

extent as the water quality 

which drives these assemblages 

differs. As a result, each pan 

could be considered a unique 

ecosystem.

FAST FAcT
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The second of three AMD treatment plants celebrates its start-up this month, 
reducing South Africa’s water source pollution crisis.

IN SHORT

Central Basin AMD plant 
achieves its NEED for SPEED
R6.66 billion – that is the cost plan requirements, provided by the Department of Water Affairs’ (DWA) 
deputy director Marius Keet, to build the necessary infrastructure to solve South Africa’s acid mine 
drainage (AMD) crisis across the Witwatersrand’s three gold basins – by 2018. The Central Basin’s new 
AMD treatment plant, due to start operating this month, will be a big step forward in helping resolve one 
of mining’s worst environmental legacies, writes Laura Cornish.

The Central Basin extends from 
Durban Roodepoort Deep 
in the west to the East Rand 

Proprietary Mines (ERPM) in the east 
with mine lease areas extending over 
about 251 km². Located within an 
industrial zone in Germiston, the  
74 Mℓ /day high-density sludge 
treatment plant and pump system 
which will pump and treat 57 Mℓ /day of 
AMD from the basin appears to have 
literally risen from the ground in just 
over a year, and will be ready to start 
pumping and treating – imminently. 

Mine-related pumping from the 
basin stopped in 2008 and the 

underground water level has been 
rising ever since. The volume of 
water which needs to be pumped 
daily is substantially larger, almost 
double that, of the Western Basin 
(27 Mℓ /day), but substantially smaller 
than the Eastern Basin. DWA has 
therefore invested in upgrading of a 
treatment plant on the West Rand, 
constructing the Central Basin plant 
and proceeding with the tender for 
the construction of a similar plant for 
the Eastern Basin.

In just a little more than the 
allocated timeframe, the Central 
Basin treatment plant project has 

progressed from contractor site 
establishment to near completion – 
impressive yes, but a prerequisite 
for all those involved. An inception 
report published by the Department 
of Water Affairs (DWA) in March 
2012 indicates that water is rising 
in the Eastern and Central basins 
at a rate of just under 300 mm/day. 
In the Central Basin, it is almost at 
critical level – about 126 m below 
the top of the shaft (a revised 
estimate from original predictions of 
186 m). Richard Holden, a business 
analyst for the Trans-Caledon 
Tunnel Authority (TCTA) says that 
if the water rises above the critical 
level, it could start impacting on 
groundwater.

When in operation the plant will 
function on a 24/7 basis and the rate 
of pumping from the mine void will be 
set to match the ingress. The whole 

The HDS plant comprises two 47 m diameter thickeners (March 2014)

74 million litres 

per day The pumping 

capacity at the Central Basin 

treatment plant

FAST FACT
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system can be shut down if required as the mine void acts 
as a buffer, Holden explains.

Group Five Civil Engineering was appointed as the 
overall contractor on the treatment plant, including civils, 
earthworks, building and mechanical and electrical 
installation. 
 
CURRENT PROjECT STATUS
In March, the Central Basin treatment plant recognised 
a critical milestone which saw both DWA minister Edna 
Molewa and Department of Mineral Resources minister 
Susan Shabangu visit the site. Two state-of-the-art 
custom-designed and built dewatering pumps (each  
14.5 m in length) were lowered 200 m down into the 
defunct shafts in preparation to start pumping the 
AMD water to surface for treatment – after which it will 

ultimately be discharged to the Klip River. “The Klip River 
is one of the critical tributaries of the Vaal River and it is 
important to note that this treated decant will not impact 
negatively on the river,” Molewa notes.

Of equal importance is the placement of the sludge by-
product. It will be discharged via pipelines to an existing 
ERPM tailings facility, Poulsen adds. 

Overall, the pumps are one of the most critical project 
elements – representing the starting point of the entire 
project and alone consume about 5 MW of power. The 
plant is designed to accommodate the volumes if pumping 
occurs daily and must operate in conjunction with the 

Approaching construction completion (March 2014)

During construction (mid 2013)

Before construction (January 2012)

Treatment 
plant

Western 
Basin

Central Eastern 
Basin

Average 
volume of 
AMD required 
for treatment

33 Mℓ /day 57 Mℓ /day 82 Mℓ /day

Environmental 
critical level

1 565 m 
(amsl) or
161 m bcl

1 520 m 
(amsl) or
126 m bcl

1 280 m 
(amsl) or
270 m bcl

Latest AMD 
level

0.0 bcl 161.28 m bcl 330 m bcl

Location of 
treatment 
plant

Rand 
Uranium, 
Mogale City

South West 
Vertical 
Shaft, 
Germiston

Grootvlei 
No. 3 Shaft, 
Springs

Critical facts
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 pumps to ensure a smooth and 
uninterrupted treatment and disposal 
process. “When completed, it should 
provide a permanent solution for 
the treatment of AMD in this basin,” 
Molewa continues.

According to Group Five contracts 
manager Wayne Poulsen, the plant 
is on track to reach its start-up date, 
the end of April 2014 deadline. “As 
of today (25 March 2014), the civils 
including bulk earthworks and roads 
are 85% complete, the main shaft 
pump station 93% complete, the 
reactors 95% finalised, the thickeners 
80% towards finalisation and all 
the remaining pump stations – 90% 
complete (excluding the sludge 
disposal pumps which are about 
80%). All that remains is electrical 
and pipework installation in some 
areas. I must point out that the last 
10% is commissioning to get the 
item ready for operation,” Poulsen 
outlines.

Water testing is underway in the 
civil structures which will soon follow 
with mechanical dry testing and 
commissioning. “That will happen 
until the end of April. Commissioning 
includes four stages – dry testing 
(checking correct installation with 
no power), cold commissioning 
(checking all electrical circuits before 
live power), wet commissioning 
(testing all mechanical equipment 
with potable water for 12 hours off 
main electrical supply feed) and hot 
commissioning (putting AMD through 
the system).”

Once operational, the plant will 
need only a month to ramp up to full 
capacity. Group Five will complete its 
trial operation period stipulated in its 
contract to manage and run the plant 
until July. 

Considering the importance of the 
project in conjunction with South 
Africa’s unstable power supply 
from Eskom, the plant will continue 
to operate in the event of a power 
shutdown or load shedding event 
with a generator. This will keep 
only the major items running in the 
plant (mixers, aerators, etc.) to keep 
product in suspension. The plant has 
three modes of operation: normal 
operation, recycle mode (shutdown) 
and maintenance mode (continue 
operating while any part of the plant 
is on maintenance).

The treatment plant’s process is not 
new. It was first designed by the 
CSIR in the 1970s and incorporates 
the following steps:
• pre-neutralisation of the feed AMD 

using limestone as alkali to remove 
free acidity, aluminium associated 
acidity and a fraction of the feed 
iron associated acidity;

• aeration to oxidise the ferrous 
iron and manganese. The pre-
neutralisation, as well as the 
main neutralisation reactors are 
equipped with surface mechanical 
aerators;

• conditioning of the recycle sludge 
using lime;

• final neutralisation of the AMD 
using lime;

• gypsum crystallisation of the 
excess supersaturated calcium 
sulphate;

• solids separation in two dedicated 
47 m diameter thickeners and 
production of a clear product 
water;

• handling and disposal of the waste 
sludge, mainly containing metal 
hydroxides and gypsum;

• the treatment process also 
requires the storage, make-up  
and dosing of limestone and 
polymer. MRA

Project milestones Actual/forecast

Upgrade of Western Basin plant Phase 2A May 2013

Construction of Central Basin plant January 2013

Start of construction on Eastern Basin plant April 2014

Ready for operation of Central Basin plant April 2014

Ready for operation of Eastern Basin plant October 2015

AMD project close-out September 2015

126 m The environmental 

critical level at the Central 

Basin and depth below ground, 

which must not be exceeded 

by AMD

FAST FACT

The AMD neutralisation process entails a modified high density sludge process (March 2014)



For registration & enquiries, visit www.minesandmoney.com/mauritius, email cs@minesandmoney.com  
or call +44 (0)20 7216 6056    @MinesandMoney    tinyurl.com/MinesandMoney

Where African 
mining projects 

access Asian and  
global capital

SPECIAL 10% MINING 
REVIEW AFRICA DISCOUNT  

USE CODE: MP925MRA

23–25 JUNE  |  INTERCONTINENTAL HOTEL

  Fully wrap a deal – finance, 
legal, trust and vehicle 
structuring in one jurisdiction

   Gain access to capital in 
Mauritius, the bridge between 
Africa and Asia

   Make efficient investments: 
How can you use the 
international financial centre 
of Mauritius to protect your 
investment and reduce costs?

  Balance risk and reward in 
Africa: How can you gain the 
best returns for your capital?

  Understand the business case 
for CSR: How to implement 
programmes to mitigate risk 
for your project

   Hear country focused sessions: 
Understand specific mining 
jurisdictions and the potential 
returns for your capital

  Examine successful 
government policy 
that welcomes foreign 
investment as part of a 
broader development 
strategy

  Meet confirmed speakers 
who represent over $150 
Billion of capital under 
management

MINES AND MONEY ACCESS AFRICA WILL DELIVER OPPORTUNITIES TO:

CO-HOST SPONSOR GOLD SPONSORS OFFICIAL AIRLINE PARTNER

Held in  Mauritius:  The New Capital 
Raising Centre for Africa

Mauritius_A4_ad_PR.indd   1 20/03/14   17:34



S
U

S
TA

IN
A

B
IL

IT
Y

 S
U

P
P

L
E

M
E

N
T

 –
 A

D
V

E
R

TO
R

IA
L

Liqhobong diamond mine.64 MINING REVIEW AFRICA ISSUE 4 2014

Acid Minewater Drainage Pumps
for Central Basin
delivered by RITZ Pumps South Africa

Double-suction submersible motor pumps
Designed for acid mining water

ZERO AxIAL ThRUST
The double-suction design 
compensates axial thrust, 
thereby neutralising the load 
on the pump, the motor and its 
thrust bearing.

SUcTION AREAS
The two suction areas halve the 
suction velocity and minimise 
the intake of abrasive solids 
and silt.

DEVIATINg STAgE
The deviating stage combines 
the delivery flows from the two 
pumps and directs them via the 
external casing channels.

WEAR PARTS
Wear parts made of corrosion- 
and abrasion-resistant 
materials protect all important 
components under even the 
toughest conditions.

Pumping operation

Technical features of the delivered pump units

Pump type  HDM 6737.3/15

Number of stages 15

Flow capacity 1.500 m³/h

Delivery head  430 m

Motor type  6H1178/2400/4

Operating voltage 6.600 volts

Motor power  2.400 kW

Speed 1485

Total unit length approx. 14,5 
mTotal unit weight approx. 21 t

hEAVY DUTY MOTOR
The use of custom heavy duty motors 
reduces the cross-section for energy
transmission, as well as transmission 
losses. Adapted to the relevant 
environment, the MC-T (Modular 
Cooling Technology) delivers 
maximum operational reliability.



ISSUE 4 2014 MINING REVIEW AFRICA 65

S
U

S
TA

IN
A

B
IL

IT
Y

 S
U

P
P

L
E

M
E

N
T

 –
 A

D
V

E
R

TO
R

IA
L
 

Dewatering mines
Although some mines are inoperative (‘dead mines’), they still need to be dewatered to avoid 
contamination of underground water and keep the water at an acceptable and safe level –  
usually by pumping contaminated water to surface for treatment i.e. AMD (acid mine dewatering).

According to plan, in March 2014 two RITZ 
HDM 6737.3/15 stage double suction 
heavy duty mine dewatering pumps with 

2400 kW, 6 600 volt 50 Hz submersible motors 
were installed in the South West Vertical Shaft 
in Germiston by TCTA to pump ± 1 500 m3/hour 
per unit to the treatment plant.

The fact that the pump station is so far 
underground, yet still needs to maintained, 
means that a dead mine has to have a supply 
of fresh cooled air for people to service and 
operate the pumps. In fact, such a dead mine 
has to be operative just like any active mine in 
terms of power supply for hoists, ventilation, 
cooling and lighting, costing millions in annual 
operating costs.

SPEcIAL PUMPS
This needn’t be the case. Ritz Pumps’ business 
is mine dewatering, regardless of water quality 
i.e. potable water or AMD. It is also applicable 
whether it is an active or a dead mine. Our 
pump application was developed specifically for 
this purpose and has for many years been used 
in mining everywhere else in the world.

ABOVE gROUND PUMPINg
The beauty of our system is that our pump is 
assembled above ground and then ‘free hung’ 
from the surface so underground access to 
the pump station as is generally the case in 
South Africa is not needed. The pump is simply 
suspended in the shaft opening where it can 
free hang to 1 000 m with piping from 80 nb to 
600 nb and achieve heads of 1 500 m.

Alternatively, we can drill a borehole from the 
surface straight down into the water source, 
suspend and hang a pump into the water and 
pump out directly without having to go through 
the shaft with a complex piping system as 
is required for traditional underground high 
pressure pump station setups.

The system isn’t only for old mines. New 
mines in Australia and up in Africa have been 
installing our system for years. Although it is 
sometimes challenging to retrofit our system it 
is very cost effective to install it on new mines 
where the conventional mine dewatering 
system of building an underground pump 
station today literally costs millions more. One 
of the greatest advantages is that if we know 
where the water is, we simply go straight down 
to it through a borehole and don’t need a shaft 
to get the water out.
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ZSM in underground mining
The ZSM Connection excels owing to its cost-effectiveness, especially when 
used with high-performance submersible pumps.

•  Coupling has been tested to 1,660 tons
•  Coupling is done in 16 seconds or less
•  Pumps can be suspended from surface up to  

1,200 meters
•  Pipe columns can be replaced in shaft in record time.
•  50 to 900 mm Nominal bore lines

Here it shows off its system advantages of time-saving 
assembly and disassembly. In confined installation 
situations the low installation dimensions of the ZSM 
Technology permit optimised pipeline cross-sections. 
The uncomplicated disassembly of the pipe section 
guarantees shorter times required to change a pump. 
Downtimes due to maintenance and repairs are reduced 
to a minimum.

ZSM cONNEcTIONS
The tigh sleeve connection – ZSM – is an axial non-
positive and detachable pipe connection. Used as a pit 
pipeline in underground mining and deep-well sinking. 
Our patent-protected tight sleeve system is a unique 
alternative to other conventional connection systems 
thanks to its quick and easy assembly/disassembly, 
space-saving design and favourable price.



IMPOSING OURSELVES
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It’s not for nothing that NHL mining and quarrying dump trucks have an 80% market share in China. These vehicles are 
tough, powerful, reliable and easy to operate. And to cap it all they are supported and serviced countrywide by Ever Star 
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Zest WEG Group 
intensifies plans to penetrate African 
markets

Harry Schmelzer Jr, president and CEO of the WEG Group, says he expects 
these prospects to continue to grow above the world average and, in order to 
build a solid foundation on the continent, WEG will continue to invest heavily 
in expanding its business in Africa. 

IN SHORT

The WEG Group, holding company of Zest WEG Group and acknowledged leader in the  
supply of electric motors, variable speed drives, transformers and switchgear in Africa, has 
intensified its plans to realise prospects for growth both in South Africa and the greater continent.  
A Mining Review Africa exclusive.

“The Zest WEG group, our 
base in South Africa, will 
spearhead our advances 

into new markets and increase 
our presence in the countries of 
sub-Saharan Africa,” he adds. “We 
already have meaningful participation 
in all business lines, particularly 
electric motors, where we are leaders 
in the South African market. Our 
customer portfolio is made up of the 
largest companies in Africa’s mining, 
oil and gas and energy sectors.”

Louis Meiring, Zest WEG Group 
CEO, comments that WEG is well on 

its way to achieving the objectives set 
down in its 2020 strategic plan, which 
is expected to ensure that the WEG 
Group increases its sales by at least 
17% year on year until 2020, when it 
aims to arrive at a turnover of US$10 
billion.

“At least until 2020, the major focus 
for all the companies in the Zest 
WEG Group will be on realising 
growth opportunities in 
Africa,” Meiring 
says. “As we 
embark on this 
new chapter, our 

service to our South African customer 
base will in no way be compromised, 
as we’re adjusting our business to 
enhance existing skills and bringing 
additional personnel on board. This is 
not just lip service — our Africa team 
has more than doubled in the past 
year. At the same time, we’ve geared 
this team to be able to communicate 
appropriately in terms of the profile 
of Africa, by incorporating sales 
personnel who speak English, French 
and Portuguese.”

To support the Africa growth initiative, 
the Zest WEG Group’s executive 
team has been restructured and 
includes the appointment of an 
additional board member to fulfil 
the newly-created role of group 

automation 
and systems 
director. This 
board member, 
currently being 
relocated to the 
South African 
operation from 
WEG in Brazil, 
will focus 
on driving 

the Group’s 
automation and systems business, 

which encompasses Shaw Controls, 
EnI Electrical and the genset division. 
Each Zest WEG Group company will 
retain its existing managing directors 
and the executive team will drive 
an array of initiatives designed to 
assertively penetrate other African 
markets. 

The challenging rand/dollar exchange 
rate has prompted the Zest WEG 
Group to seek ways to reduce costs 
without compromising its support for 
customers. One such development 
has been the introduction of a 
complete warehouse management 
system at the Group’s head office in 

EnI Electrical, which provides a full service electrical and instrumentation offering across 
the board, is already well on its way in terms of the Africa strategy, deriving about 85% of 
its present business currently from countries outside of South Africa

US$10 billion The 

WEG Group’s expected 

turnover in 2020, attributable to 

an increase in sales of at least 

17% year on year

FAST FACT
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Linbro Business Park that is having 
a major impact on the Group’s 
logistics and stock control, in support 
of both South African customers and 
those further afield. 

Another important shift in focus for 
the Zest WEG Group is a gearing up 
of all its manufacturing operations 
to align with international production 
standards and move into a position 
where it is able to supply world 
markets with its products.

“We will no longer be a manufacturing 
operation dedicated only to the supply 
of products into Africa,” says Meiring. 

“This will require a lot of investment 
into operational improvements and 
at present the spotlight is on our 
recently acquired transformer factory, 
formerly Hawker Siddeley Africa. 
WEG Transformers Africa is already 
one of the largest manufacturers of 
mini substations, unit substations 
and distribution transformers in South 

Africa, with the capability to design 
and manufacture the complete range 
presently in use in the country’s 
industrial sector. During 2014 we’ll 
be investing about R20 million to 
upgrade the transformer factory and, 
in 2015, we plan to spend a further 
R30 million to continuously improve 
the facilities. The latter investment 
will probably include the construction 
of a completely new factory adjacent 
to the existing one, to equip the 
operation with international supply 
capabilities.

“The buying power of a Group as 
robust as WEG has brought about 
a potentially huge impact on our 
input costs into our manufacturing 
capabilities and will help us 
tremendously to accelerate the 
growth of our transformer business.”

The investment plan is not isolated 
to the transformer factory and 
Meiring says the Zest WEG Group 
company, Shaw Controls, one of 
South Africa’s foremost suppliers 
within the electrical trade, is also 

being geared for international 
supply. An investment profile 
is being prepared, focusing 
on innovation, international 
best practice and the latest 
technologies and part of 
this plan is to prepare Shaw 

Controls to enter additional 
market sectors. The company 

has performed exceptionally well in 
the mining industry and its business 
model will now be adjusted to focus 
on new sectors, including oil and gas, 
pulp and paper, and sugar.

Meiring says EnI Electrical, which 
provides a full service electrical and 
instrumentation offering across the 
board, is already well on its way in 
terms of the Africa strategy, deriving 
about 85% of its present business 
currently from countries outside 
of South Africa. Zest Energy, the 
Group’s renewable business, has just 
completed its first renewable energy 
co-generation plant in the paper and 
pulp industry and is now focusing 
heavily on the next installation. 

“We believe this excellent reference 
project will bring forth some good 
opportunities in other parts of 
Africa, where there are huge energy 
shortages,” he comments. “The 
company is also busy manufacturing 
its first African built mobile substation 
and this technology has immense 
potential in the region.” MRA

CSI has been an important focus of the Zest WEG Group and much success 
has been achieved in this arena.  Sustainability guides the Group’s CSI 
decisions and to this end, key investment areas have been identified for the 
medium term. Meiring says Group CSI involvement is underpinned by the 
activities of an internal committee tasked with investigating and proposing 
future interaction with large end users, in order to align Zest WEG Group’s 
business with initiatives that really make a significant difference.

CORPORATE SOCIAL InvESTMEnT (CSI)

WEG Transformers Africa is already 
one of the largest manufacturers of 
mini substations, unit substations 
and distribution transformers in 
South Africa, with the capability 
to design and manufacture the 
complete range presently in use in 
the country’s industrial sector

Shaw Controls, one of South Africa’s 
foremost suppliers within the electrical 
trade, is also being geared for 
international supply
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South Africa  
starts prioritising energy efficiency
As increasingly stringent environmental legislation and regular increases in electricity tariffs continue 
to burden industrial operations, relief can be found in the form of internationally recognised energy 
efficient motor technology that ensures measurable power savings, says Airgas Compressors 
marketing co-ordinator Andreas Stubel.

Stubel is confident of the 
future outlook for energy 
efficient compressor 

technology locally. “Energy 
efficiency in Africa still has a 
long way to go, but we are 
confident that with Aerzen 
by our side, we can be at 
the forefront of satisfying the 
future demands for efficient 
compressors as the market 
becomes more accustomed 
to the long-term benefits of such 
technology.”

SAvINg ENERgy wITh ELECTRIC 
MOTORS
The biggest cost factor of owning a 
compressor is its energy use, says 
Stubel. “The energy costs involved 
in running a standard compressor 
over its lifetime far outweigh the initial 
investment and maintenance costs. 
The most effective means of reducing 
operational costs is, therefore, 
through optimised energy use.”

Stubel reveals that it has been 
estimated that electric motors around 
the world consume between 30 
and 40% of all electricity produced. 
“This is a major concern and in 
order to optimise electric motors, 
international regulatory organisations 
have introduced various standards. 
The most familiar is the IEC 
60034-30:2008 standard set by 
the International Electrotechnical 
Commission (IEC).”

The IEC has focused on single-speed, 
three-phase, 50 Hz and 60 Hz AC cage 
induction motors in the range 0.75 – 
375 kW, the most widely used range 
of motors. According to this standard, 
motors are produced and categorised 
as IE1 - standard efficiency, IE2 - high 
efficiency and IE3 - premium efficiency. 
IE4 is in development, but this is still 
some time away. 

The IE1 motor is less efficient in 
comparison to an IE3 motor with the 

core difference lying in the materials 
used during manufacturing. The most 
obvious difference is the physical size 
of the motors. IE3 motors are larger 
and heavier than IE2 or IE1s. 

Stubel explains that IE3 motors are 
so efficient thanks to a combination 
of various factors, such as a higher 
mass of copper coil with thinner 
laminations, improved cooling fan 
and the use of special bearings. 
“Increasing the mass and cross 
section of copper in a coil increases 
the electrical energy efficiency of 
the motor. IE1 and IE2 motors are 
common in South Africa, while IE3 is 
seldom seen. IE3 motors will become 
mandatory by 2015 in countries such 
as Germany.”

PREdICTINg gROwTh fOR 
SOUTh AfRICA
Although IE3 motor efficiency is 
commonly used in the European and 
North American marketplace, Stubel 
admits that it is still in its infancy 
stages in South Africa. “Although the 
idea of energy efficiency is becoming 
more common in business practice, 
the process of implementation is a 
long and complex one, especially 
in South Africa, which has such 
a rich mix of industries. Mindsets 
are slowly changing, and energy 
efficiency will become increasingly 
important in the near future, 
especially with energy costs rising at 
such a rapid rate.”

Stubel acknowledges that the initial 
purchase cost of IE3 premium 

efficiency motor technology is 
high. However, he stresses that 

the long-term environmental 
and capital savings of 
the new technology far 
outweigh the initial cost 

difference. Stubel says that 
another approach to improve 

the efficiency of motor systems is 
through the use of variable speed 

drives that regulate the speed of the 
motor, and reduce energy usage. 

What’s more, he adds that regular 
maintenance is another method of 
reducing energy consumption while 
increasing productivity. “Effective 
maintenance does not only entail 
individual components, but rather 
looking at the entire system and 
its performance as a whole. It is 
important to first establish the 
current condition and inefficiencies 
of the system by gathering operating 
data, before assessing the energy 
consumption of the system, and 
looking at future production needs.”

ENERgy EffICIENCy ExTENdS 
TO SCREw COMPRESSORS
Airgas is the sub-Saharan subsidiary 
of German-based Aerzener 
Maschinenfabrik (Aerzen), an 
international specialist in the design 
and manufacture of roots blowers, 
turbo blowers, screw compressors, 
rotary lobe compressors and gas 
meters.

Stubel reveals that the Aerzen Delta 
Screw Generation 5 Plus compressor, 
launched in Europe in mid-2013, 
is now available in South Africa. 
“The Plus model has been updated 
specifically to be more energy 
efficient by manipulating components 
for enhanced cooling and improved 
gas compression. Together with IE3 
motor technology, it is by far the most 
energy efficient screw compressor on 
the market today.” MRA

Deltascrew rotors (front view)
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Liqhobong diamond mine.

Planetary gears take centre stage
The American pipeline operator NET Midstream recently ordered four of Voith’s new Vorecons with dual 
torque converter. These are slated for use in the NET Mexico pipeline project in South Texas which will be 
placed into service in December 2014. It is expected to transport around 2.1 billion cubic feet of shale gas 
daily from the Agua Dulce hub in South Texas to the Mexican border, thereby meeting the growing demand 
for natural gas in Mexico.

Launched just recently onto the 
market, Voith’s new Vorecon 
variable speed planetary gear 

is already winning over customers 
in the oil and gas industry around 
the world. Ten of the Vorecons with 
dual torque converter have already 
been sold to American pipeline and 
gas storage operators for use in 
controlling the speed of electrically 
driven compressors. The new 
Vorecon is impressive, demonstrating 
a high degree of efficiency across the 
entire speed control range, while at 
the same time offering high reliability 
at 99.98%. 

It is the ideal solution for operating 
points that frequently fall within 
the speed range of 60 – 90% of 

maximum 
speed. It 
is up to 
2% more 
efficient 
than drive 
systems with a 
variable frequency drive 
(VFD) over the entire speed control 
range. The operator benefits from 
greater flexibility with regard to 
operating characteristics and long-
term planning security. In addition, 
the Vorecon can save up to USD$200 
000/year in energy costs. 

The life cycle costs of a compressor 
station depend on the availability 
of the drive components, among 
other things. With its statistical 

reliability of 99.98% and a mean-time-
between-failures value of 48 years, 
the Vorecon avoids unscheduled 
downtime of the drive systems and 
the associated costs. The lifetime 
of the hydrodynamically controlled 
planetary gear is several decades 
and is thus more than three times 

Vorecon with dual torque converter

COST EFFECTIVE   
REINFORCED EARTH® SOLUTIONS
Global expertise, experience and innovative designs produce cost-effective 
Reinforced Earth® MSE solutions, including Head Walls.

160 head walls to crushing plants in 18 African countries

www.recosa.co.za
T 27 11 726 6180    E andrews@recosa.co.za

Reinforced Earth - South Africa

Reinforced Earth (Pty) Ltd is a proud member of the Terre Armée Group. The trademark REINFORCED EARTH® is used under license by Reinforced Earth South Africa (RESA).

Moatize Mine, Mozambique
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Slurry pump specialist Weir Minerals Africa is ensuring it remains a leader in 
this field, regardless of its expanding portfolio in other areas.

IN SHORT

Weir Minerals Africa continues to extend its broad portfolio of mill circuit products for the mining 
industry; however the company maintains an intense focus on its slurry pump offering within the 
framework of an on-going reduction in expenditure on new capital equipment, both in South Africa 
and other parts of the continent. A Mining Review Africa exclusive.

Weir Minerals Africa  
maintains intense focus on slurry 
pump offering 
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“This puts the spotlight on 
improving the efficiencies 
of existing plants to 

extract maximum performance from 
installed capacity,” Rui Gomes, 
product manager: slurry pumps 
at Weir Minerals Africa, says. “At 
present, many major industry players 
are looking to us to find methods 
to optimise their slurry pump 
performance. Sometimes however, if 
the equipment is older, there’s only 
so much we’re able to improve upon 

and for minimal capital spend on 
more advanced technology there can 
be huge gains in terms of improved 
efficiencies and wear life that reduce 
the total cost of ownership. It’s very 
much a case of arriving at the correct 
balance between reducing capital 
spend and spending a bit more to 
gain the long-term benefits.”

Weir Minerals Africa enjoyed some 
significant successes in this arena 
during 2013 with a number of new 

orders involving slurry pumps and 
complementary equipment placed by 
mining operations on the Copperbelt 
in Central Africa, as well as several 
minor upgrades in South Africa that 
have yielded large returns. Gomes 
says Weir Minerals is assisting 
mines across Africa at the moment 
by responding to a growing number 
of requests for plant audits and 
optimisation exercises to verify that 
existing equipment is appropriate for 
current processes and whether this 
equipment is being used correctly.  

To boost this kind of aftermarket 
support across the continent, Weir 
Minerals Africa has bolstered its 
Johannesburg-based slurry technical 
team to support the company’s 
extensive branch and service network 

The pump assembly bay at the Weir Minerals Africa’s Alrode operation
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spread across the continent. This 
team has the skill set not only to 
ensure that the right equipment is 
specified on new projects, but also to 
advise on retrofits that can optimise 
and improve on the performance of 
existing slurry pumps. 

“Customer processes and the 
nature of the ore being processed 
change over time. Our technical 
team is geared to troubleshoot plant 
operations guided by the global 
best practice available from our own 
experience on the continent and by 
the specialised skills and lessons 
learnt globally in the greater Weir 
Minerals organisation,” Gomes 
comments.

Weir Minerals Africa is constantly 
expanding its local capacity with 
regard to patterns and moulds in its 
Warman MCR rubber-lined mill circuit 
pump range to speed up product 
supply to African mining operations. 
Similarly, the company continues to 
amplify its local Warman WBH slurry 
pump designs and manufacturing 
facilities.

“In addition, the WRT-branded 
impeller and throatbush combination 
launched into our existing AH-
branded pump range is really 
paying dividends,” he adds. “We 
originally launched the new WRT-
branded impeller and throatbush 
combination as a new product to 
enhance efficiency and improve 
wear performance, but within a few 
months we started implementing it as 

a standard fitting on most Warman 
pumps. The technology has led to 
a definite improvement in wear life 
on these two critical parts and we’re 
able to support this claim with an 
increasing body of field data. Even 
though the WRT-branded kit is being 
implemented as a retrofit without any 
structural changes, major benefits are 
being achieved.”

In cases where a retrofit does result 
in a different footprint or requires 
additional piping, Weir Minerals Africa 
designs and supplies the necessary 
supplementary items, ensuring 
minimal downtime and a quick 
turnaround time. 

The company is enjoying particular 
success with its Warman AHF 
horizontal froth pump. Gomes says 

extensive test work implemented 
about 18 months ago is now 
attracting vastly improved efficiencies 
from this pump. 

“We’ve revitalised, corrected and 
improved on froth pumping principles, 
with our current approach being one 
of working closely with customers 
to conduct test work that guides 
the application to suit each unique 
process. With flotation froth, we’ve 
found that there is no ‘copy and 
paste’ solution, as was the theory 
in the past, because individual 
applications differ. 

“There’s also been a fundamental 
change in terms of the design 
layout associated with implementing 
AHF pumps and the test work, 
underpinned by engineering 
operations focused on elements such 
as feed tanks, orientation, footprint 
and design, have positioned Weir 
Minerals Africa as the market leader 
in this technology.” MRA

We’ve 
revitalised, 
corrected and 
improved on 
froth pumping 
principles, with 
our current 
approach 
being one of 
working closely with customers 
to conduct test work that guides 
the application to suit each unique 
process. Rui Gomes, product 
manager: slurry pumps at Weir 
Minerals Africa

THEY SAID IT

The new Warman WBH slurry pump on site at a crushing plant

The field service network ensures that the customer’s equipment is running at optimum 
performance
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In designing and implementing effective mine dewatering systems, mine operators are taking 
a crucial step in ensuring the long-term functionality and profitability of a mining facility. 

Dewatering for African 
mines

Liqhobong diamond mine.76 Mining reView aFriCa ISSUE 4 2014

With many mines producing 
thousands of gallons of 
wastewater per minute, 

systems capable of coping with 
considerable volumes of pressurised 
water, which may contain abrasive 
particles as well as chemical 
solutions, are essential in keeping a 
mine operating at optimum capacity, 
as well as protecting the surrounding 
environment from potential 
contamination. Philip Wood, export 
sales manager for Polypipe, the 
UK’s leading manufacturer of plastic 
piping and water management 
systems, looks at the options for 
African mines. 

Any dewatering system will need 
to take into account not only 
the projected usage of water by 
extraction procedures at the mine, 
but also the local climate and 
environment. If a site is prone to 
frequent or seasonal flash flooding, 
which could cause a tailings pond to 
overflow, additional capacity needs 
to be planned. Proximity to rivers 
and other water courses, either 
above or below ground, will also 
require a more sophisticated system. 
Extensive field testing, to examine 
a site’s hydrogeology and climate 
and assess the possible impacts of 
ineffective dewatering or accidental 
overflow, is therefore essential and 
should be completed as early into 
the planning of a mine as possible in 
order to gain the relevant permits.

Consideration must also be given to 
the welfare needs of mine personnel 
– water for drinking, cooking and 
bathing must often be pumped in 
and stored on site, so care must 
be taken to ensure this fresh water 
cannot come into contact with mine 
wastewater in the event of excessive 
rainfall or equipment failure. 

Both open pit and sub-surface 
mining operations require effective 
dewatering systems, which provide 
more benefits than simply removing 

excess water from working areas. 
When undertaken efficiently, 
mine dewatering also ensures the 
stability of mine walls by preventing 
erosion, reduces wear and corrosion 
on drilling equipment and other 
machinery, and improves workplace 
health and safety. Properly controlled 
mine dewatering also helps protect 
the surrounding water table from 
contamination, protecting local 
ecosystems and maintaining clean 
drinking water for surrounding 
communities.

While pumps, valves and sensors 
are the most high-profile aspects of 
mine dewatering systems, the whole 
infrastructure can collapse if not 
properly supported by appropriate 
pipework. In fact, systems relying on 
weak pipework without the required 
capacity can cause pumps to burn 
out, increasing operational and 
expensive downtime costs. 

In order to cope with water being 
pumped from a mine, particularly 
where it must travel up an incline 
or must be removed rapidly, 
handling pressurised water is a key 
requirement for dewatering pipework. 
As a major use of water in mines is 
in the excavation of ores through 
erosion and wet drilling, wastewater 
will inevitably contain sand, grit, 
rock fragments and other abrasive 
material which is generally not 
removed until the treatment phase 
of mine dewatering. Pump these 
slurries from a mine at high pressure 

and their abrasive properties are 
amplified, adding to the strain placed 
on pipework systems. As well as 
the capacity to stand up to abrasive 
particles, pipework must also be 
resistant to chemical corrosion or 
softening.

For mine dewatering systems, 
polyethylene (PE) is an ideal 
solution. Its resistance to chemicals 
enables it to withstand even the most 
aggressive acids as well as abrasive 
particles. PE pipes have significant 
inherent strength and impact 
resistance. They can be installed 
both above and below ground and 
can cope with temperatures in the 
range of -40 ºC to +60 ºC. The 
extremely smooth bore of PE pipes 
offers reduced friction – meaning 
less drag and turbulence when large 
volumes of water are transported 
at high velocity. PE pressure pipes 
can be jointed using butt-welding or 
electro-fusion techniques to form a 
continuous homogenous pipeline 
which affords no chance of leakage.

Specifying the correct pipework and 
subsidiary storage can optimise the 
effectiveness of a mine dewatering 
system, cutting down on maintenance 
costs for the pipework itself as well as 
pumping machinery. PE in particular 
is ideally suited to the demands of 
mining operations, offering inherent 
strength combined with the reduced 
weight and flexibility needed for 
transport to and installation in remote 
mining environments. MRA

Polypipe offers a number of product solutions for water management in 
mining applications such as dewatering, storage and distribution. These 
include PE100 pressure pipes, HDPE twin-wall gravity systems – Ridgidrain 
and RidgistormXL – for infrastructure and site drainage, along with Polystorm 
cell units for water attenuation and reuse. Polypipe delivers quality, modern, 
lightweight systems, which are cost effective and easier to install than 
traditional pipe systems.

An ExPErt

A Polystorm installation
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Ensuring optIMuM puMp 
lifEspan a must
In the mining industry where time literally means money, millions can be lost in just a few hours of 
downtime. Reliable pumps are essential to prevent unplanned downtime and unforeseen expense, 
explains James Pienaar, director of marketing for Pump and Abrasion Technologies, so increasing 
product lifespan is essential.  

To achieve this, Pump and 
Abrasion makes use of 
trial products, allowing 

clients to have a planned 
maintenance schedule. 
“You want to avoid a situation 
where they open one pump 
today and then have to stop 
the plant again tomorrow to 
open a different pump,” says 
Pienaar. This could result in major 
downtime which incurs massive 
costs for mines. If mines cannot have 
planned shutdowns due to premature 
failure of equipment, a lot of money 
can be lost. 

Pump and Abrasion’s forward 
planning has helped many of 
their clients eliminate unplanned 
shutdowns and decrease time on 
planned shutdowns. Pienaar recalls a 
recent example of this: “We reduced 
the planned shutdown times of a 
mine near Britz from every five weeks 
to every eight weeks, saving them 
a significant amount of money and 
boosting their production.”

Pump and Abrasion is a manufacturer 
of heavy duty pumps for slurry 
applications in the mining industry. As 
an expert in this industry it applies its 
insights into the day to day operations 
of mining.

Not only does Pump and Abrasion 
have an impressive stock holding, 
but also a large number of pumps 
already completely built to assist 
clients immediately should they 
require complete units. This ensures 
an unsurpassed delivery lead time to 
the client. 

“We hold pre-manufactured pumps 
so that we can deliver ex-stock,” says 
Pienaar. “This ensures clients save 
a lot of money on down time and 
provides both Pump and Abrasion as 
the supplier and the client the time to 
repair the replaced unit diligently.”

DElIvErIng tEchnology 
whErE It coUntS
Should something go wrong and the 
client immediately needs someone on 
site to examine a pump, Pump and 
Abrasion has immediate response 
for mines in the vicinity. For mines 
located further away or outside South 
Africa, Pump and Abrasion does 
not charge the mines for flying a 
representative out to see a pump or 
inspect a problem application. For 
Pienaar this is a must have in terms 
of their overall offering. “We have to 
stand behind our product – we cannot 
charge over and above costs for 
something that we have to do.”

When it comes to actual logistics, 
the company believes it has set 
a new standard in delivery times. 
“There was a client in Tanzania who 
had a breakdown in the contact cell 
area which is a very critical pump 
section in the plant,” Pienaar recalls. 
“Through the usual logistics of other 
companies who use freight trucking 
companies to get products into 
Tanzania it would have taken two to 
three months to get the pump there. 
Obviously the client couldn’t wait and 
so the only way for us to deliver it 
to them was to take it ourselves on 
our company vehicle – 5 500 km in 
five days. We came through for them 
and since then we have been the 
preferred supplier for that client.” 

Taking into account that nine out 
of ten of its new pumps and 
spares are delivered ex-stock, 

should a client place an order 
they will receive delivery within 48 
hours. “We once did an order for 
36 new pumps for a mine near 
Rustenburg and we delivered to 
them within three days,” Pienaar 
explains. “The reason that 
we got the order is because 
another company quoted them 

a turnaround time of 10 to 12 
weeks and in fact had already been 
given 12 weeks by the client and still 
failed to deliver.”

PlannIng agaInSt thE 
UnforSEEn
Pump and Abrasion also believes 
that the delivery process is not 
finished when the product arrives on 
the premises. Only once the product 
is installed and operational does it 
deem a pump to be ‘delivered’. 
Their products have become known 
for ease of installation, set up and 
use. To enhance this aspect of its 
service, Pump and Abrasion is now 
putting training workshops in place 
to ensure that the installation and 
operation of the pump by the clients 
is easier than ever. Staff from the 
actual plants will be taught how to 
assemble and operate the pumps 
more efficiently so that the pumps 
will last longer,º meaning that 
clients enjoy added reduction on 
maintenance costs.

After the pumps are installed, in 
addition to making a forecast on 
what the client will need, Pump and 
Abrasion also monitors the usage of 
spares. “We do not use our client’s 
existing stock holding with us to 
continuously supply for a year when 
there is a pump that fails out every 
month. If a pump fails prematurely, 
we go out and inspect it, examine the 
engine product and see whether the 
pump is running on spec.” MRA

Battlemax gravel pump
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functionality increaSed

The CX8091 Embedded PC 
by Beckhoff is a flexible and 
compact controller with a 

switched Ethernet port and supports 
OPC UA, the established protocol 
for vertical integration within modern 
plant environments. 

The CX8091 is the newest member 
of the CX8000 product family, which 
currently includes the smallest 
Embedded PCs available from 
Beckhoff. With support of the OPC 
UA protocol, a 400 MHz ARM9 CPU 
and a wide range of connectable 
K-bus or E-bus I/O terminals, 
it represents a universal small 
controller for almost any application. 
In addition, the CX8091 is fully 
interoperable with power measuring 
terminals from Beckhoff to serve as a 
compact data collector that supplies 
all information via OPC UA to enable 
comprehensive energy management.

Bus Terminals (K-bus) 
and EtherCAT terminals 
(E-bus), as modular 
I/O systems, can be 
connected directly to, and 
automatically identified 
by the Embedded PC. In 
this way, a multitude of 
signals can be acquired 
locally – for example, 
via the numerous I/O 
terminals for energy 
data acquisition and 
many other types of 
measurement.

Electrical variables can be 
determined in a particularly 
convenient and system-integrated 
manner via the KL/EL3403 power 
measuring terminals; while more in-
depth analysis functions are offered 
by the EL3413 and EL3433 power 
measuring terminals as well as the 

a Smart Solution for reliable 
underground communicationS

Becker has introduced its 
latest Smartcom VHF 
leaky feeder system, which 

ensures dependable underground 
communications thanks to advanced 
features for reliability, flexibility and low 
maintenance requirements.

“The Smartcom VHF leaky feeder 
system offers the mines multiple 
simultaneous voice and data radio 
channels, with low intermodulation 
noise levels, to ensure clear and 

reliable communications underground, 
at all times,” says Johann Smit, 
Becker Mining South Africa. “This 
leaky feeder system, with a modular 
design, features the option of local 
and remote diagnostic amplifiers with 
manual and automatic gain control, 
to ensure every installation and 
subsequent maintenance procedures 
are safe and effortless.

“Mines are usually remote to 
major cities and established 

infrastructure, which makes access 
to communication specialists and 
services difficult for the mining sector. 
The Smartcom VHF leaky feeder 
system, which has been installed 
in mines throughout the world, is 
known for dependable performance, 
requiring little maintenance.”

Becker’s latest Smartcom VHF 
leaky feeder system, with local 
and remote diagnostics, also has 
Ethernet capabilities. This unit has 
the functionality to send information to 
an amplifier installed on the surface, 
enabling a control room operator to 
retrieve relevant information. This is 
particularly useful in the event of a 
system fault, as the operator can easily 
identify precisely where the problem 
is. The system also provides relevant 
information on what equipment is 
needed to repair the fault.

Robust Smartcom VHF leaky  
feeder systems can be upgraded at 
any time, within budget restraints, 
to suit the changing needs of every 
mine.  MRA

EL3773 mains monitoring terminal. In 
addition, compressed air supplies can 
be directly monitored, for example to 
detect energy-wasting leaks, using 
the KM37xx differential pressure 
measuring terminal and the machine-
mountable EP3744 differential 
pressure measuring box with IP 67 
protection. MRA

Suggested Caption
. 

Becker Mining South Africa has introduced its latest Smartcom VHF leaky feeder system – 
which ensures dependable underground communications – to the local market
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Sa highly competitive option for deep 

level mining ropeS in South africa
By Don Stewart: Key Accounts for REDAELLI in Africa 

After many years of tariff protection, the market for 
deep level mining ropes in South Africa is open to 
all manufacturers. South African mining engineers, 

rated among the best and most innovative in the world, 
are looking closely at factors such as load capacity, weight 
requirements, life time (measured in cycles), wear, fleet 
angle, crushing resistance, delivery times and price. 

“The sense of safety” is a slogan, a culture, a belief and a 
philosophy in Redaelli that overrides all other considerations. 
With over 3 000 installations worldwide, the design, 
construction and constant monitoring of the performance of 
the Redaelli ropes has been demonstrated. 
Redaelli has been ISO 9000 certified since 1988 and holds 
a number of other highly regarded accreditations including 
Bureau Veritas and Lloyds Register. Redaelli owns the 
control of the entire production process, starting with the 
purchase of high quality wire rod from carefully selected 
suppliers, through the wire drawing, stranding, closing and 
final testing.

Redaelli is associated with Rope Constructions Company 
in Johannesburg. Its products are made in Italy and are fast 
growing a reputation in Africa. MRA

In most operations, wet spray 
systems offer significant 
advantages over ventilation/

exhaust systems or structural 
enclosures. Monitor Engineering 
explains that depending on the type, 
volume, and location of the dust, 
wet systems are sometimes used in 
conjunction with other technologies.

Wet dust control systems use spray 
nozzles to apply humidity, water, 
and chemicals to the dust source 
to prevent the dust from becoming 
airborne and airborne dust particles 
to suppress or capture the dust and 
minimize the distance it travels.
Specifying the proper spray nozzle is 
the secret to success. “Once you’ve 
assessed your operation and have 
a basic plan for where and how you 
need to control dust, the next step 
is to choose spray nozzles that will 
deliver the desired performance,” 
says Monitor Engineering. This 
includes establishing the drop size, 
spray pattern, spray angle and 
operating pressure.

controlling duSt with water SprayS
To increase surface wetting, Monitor 
Engineering advises that nozzles 
that produce a large number of small 
drops and decrease the contact angle 
of the spray on the material should 
be used. Nozzles being used for dust 
prevention should also be placed as 
close to the beginning 
of the transfer point 
as possible. The 
force of the moving 
material helps the 
water penetrate 
the material as it 
moves through the 
transfer point. MRA

Redaelli rope arriving at a South African mine
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SucceSSfully negotiate your 
next construction claim 
By Dawson Jenner, Binnington Copeland & Associates legal consultant

In the February issue we touched 
briefly on what I believe is the most 
underutilised project management 

tool in your toolkit – namely, your 
construction contract. This month, 
I would like to discuss what is most 
probably the most utilised tool in your 
toolkit – that of negotiation.

It has been my experience that 
most disputes invariably end up with 
the parties at opposite sides of the 
bargaining table in an attempt to 
hammer out a deal and avoid what 
would most likely be a protracted 
and expensive dispute resolution 
procedure.

Unfortunately, the majority of 
negotiations that I have seen take 
place on site more often than not 
result in the parties walking away 
dissatisfied. This is mostly due to  
the following:
1. The parties are not well versed 

in the intricacies of 
negotiation;

2. The parties assume either a hard 
or a soft approach to negotiation;

3. Parties negotiate from an 
entrenched positional basis;

4. Money is left on the table through 
poor negotiation tactics.

While the arena of negotiation is 
a complex one to tackle in a brief 
article such as this, what follows is 
a practical outline of interest based 
negotiation that parties can follow to 
achieve better results:

1. Separate the people from the 
problem

 Very often, what drives 
negotiations are the emotions and 
egos of the parties involved. This 
ultimately culminates in the parties 
taking an adversarial as opposed 
to cooperative stance. Tactics 
to employ to solve this problem 
include identifying the emotions 
in the room and improving 
communication through active 
listening.

2. Focus on interests, not 
positions

 Here, the parties must explore 
their true interests which 
underpin their positions. An 
example in construction would 
be the employer’s interest in an 
earlier completion date and the 
contractor’s interest in steady  
cash flow.

3. Generate options for mutual 
gain

 In this step, the parties come 
together in an effort to generate 
alternative possible solutions. 
The underlying idea is that parties 
join forces to generate a variety 
of possibilities for mutual gain 

i.e. a Win-Win agreement. We 
recently structured an agreement 
for a contractor to work over 
the December period by clearly 
defining the scope to be completed 
along with the monetary incentive 
for completing the agreed scope; 
this was combined with the added 
incentive that the contractor could 
go on leave as soon as the works 
were completed. The outcome 
was around three months of work 
achieved in three days.

4. Insist on using objective criteria
 The final step is to agree on 

the use of objective criteria for 
evaluating the various proposed 
solutions. Naturally, this involves 
the utilisation of fair standards 
and procedures in assessing the 
various options the parties have 
generated. Such standards may 
include market related prices or 
mark-ups for overtime.

The above process requires a 
fundamental shift in the way claims 
are negotiated. Parties move away 
from a rights-based approach, 
coupled with entrenched positions, 
towards an interest-based approach 
focusing on the parties’ underlying 
interests, which more often than 
not run parallel to one another as 
opposed to the parties’ original 
directly conflicting positions. When 
used properly, the above process 
provides a systematic formula for 
successful negotiation. MRA

Source: R Fisher & W Ury, ‘Getting to Yes, 
negotiating an agreement without 
giving in’ (2nd Edition, Random 
House Business Books, 1999)

Dawson Jenner
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