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your two best bets

If you chose platinum as your 
career-defining metal of choice 
then you’ve probably spent hours 

regretting the decision that took you 
down the road you are now walking.

South Africa’s striking platinum 
sector, the reason for its rapid 
downwards spiral, is cause for 
moments of great depression –  
if I allow myself to get swallowed 
up in the situation I as a mining 
journalist am facing and we as 
a South African nation are living 
through. It is in those moments I 
look for motivation to remind myself 
why our mining sector remains a 
great contributor to our economy. 
I can’t lie though; the motivation is 
becoming harder and harder to find.

But fortunately, I only have to look 
at this issue of Mining Review 
Africa to prevent myself from 
sinking into a half empty glass. 
Not only have we covered what 
I consider to be one of the best 
mining regions on the globe – West 
Africa – we have also tackled coal. 
You may question the rationale 
behind my commodity excitement 
considering the current weak 
export prices but in the words of an 
anonymous poem I found, “Success 
is failure turned inside out”.

If I were placing bets on lucrative 
commodities to invest in, I would  
bet on coal. We all know South 
Africa is desperate for as much of it 
as possible to keep the lights turned 
on but the situation is bigger than 
that. SRK Consulting SA principal 
engineer Andy McDonald says that 
at a global level indications are that 
coal will remain the largest source 
of power through to 2035.The World 
Resources Institute has identified  
1 200 coal plants in planning across 
59 countries, including 455 in India 
and 363 in China. In China, where 
70% of electricity generation is 
coal-fired, plans are afoot to almost 
double the energy output from the 
current levels of about 1 145 GW 
in 2012 to 2 000 GW by 2025. (See 

the full story on page 32). These 
figures are simply enormous!

And while South Africa’s economy 
may be struggling (from a mining 
perspective at least), the same cannot 
be said for its neighbours. Zambia, 
Botswana, Namibia, Mozambique 
and possibly even Zimbabwe are all 
looking strong with promising new 
mining prospects. The result however 
is an energy deficit for all of these 
countries. It leads to one simple 
reality – we need more coal! (Let’s not 
discuss its negative environmental 
impacts.) Simply put, this is the 
reason Botswana-focused African 
Energy Resources has manoeuvred 
itself into such a good position – 
choosing to focus not on delivering 
power station coal, but on delivering 
energy to the southern African region 
from its coal instead. “Our export 
product can wait for the next 18 
months at least,” says the company’s 
MD, Frazer Tabeart. With a mining 
licence situated in Botswana just 
outside of South Africa, the company 
is keen to engage with Eskom and 
deliver power to it. 

Could this also be the reason a 
junior such as Universal Coal has 

successfully delivered its first coal 
mine, in South Africa, in record time? 
There may be only one buyer in 
the country but it’s a hungry buyer 
nonetheless. Just make sure your 
BEE credentials are up to scratch and 
your coal will be scooped up off the 
market.

If you are not keen to get your hands 
dirty – literally – then I recommend 
making your claim to fame 
somewhere in West Africa. Wow, 
that region is buzzing! Whether you 
find this surprising or not, most West 
African governments appear to have 
a really ‘good grip’ on encouraging 
international investment and the 
benefits can clearly be seen. There 
are already hundreds of mining 
companies scattered across West 
Africa, all with attractive and potential 
projects, all working towards taking 
them up the value curve. Surely 
hundreds of companies can’t be 
wrong? Companies like Endeavour 
Mining (see story on page 12) are 
already proving success is out there 
for the takers. 

Miners, these are exciting times 
after all! Just be sure to place your 
commodity bets wisely!

Laura Cornish, Editor of Mining Review Africa, on site at Kangala with the operational 
crushing and screening plant in the background
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Considering ELBCON’s 
business was started on the 
back of a significant contract 

at Eskom’s new Medupi power 
station in early 2011, the company’s 
foundation could not be more solid 
or strategically better positioned 
for growth. Coupled with a strong 
management team and Trevor Budd 
at the helm in the position of MD, the 
company has quickly climbed from 
strength to strength – and continues 
to do so.

Over the past three years the 
company has registered 30 projects. 
24 of these projects are complete and 

No mouNtaiN  
too high for 
ELB ConstruCtion
Since its establishment three years ago, structural, mechanical and erection-focused  
ELB Construction (ELBCON) has achieved phenomenal growth and become a 
significant contributor to parent company ELB Engineering Services. This success is 
expected to continue as its work presence in the local market increases alongside an 
expanding African portfolio, writes Laura Cornish.

the remaining six are still active sites. 
“The business has grown significantly 
in terms of its asset value, and 
turnover growth has exceeded 100% 
per year over the three years. Our 
headcount has increased from 120 
in the first year to 220 people today. 
By June 2014 we will have increased 
our resource base to 300 people. We 
currently have 40 core permanent 
staff that have grown with the 
business,” says Budd.

The company’s core start-up 
focus has been on delivering all 
construction-related services for 
ELB Engineering Services’ projects 

in the power, port, mining and 
minerals sector. Because the two 
companies operate off a common 
business process, the same financial 
systems and share common key 
resources, overhead costs are 
low, allowing it to execute work at 
market competitive rates without “the 
commercial baggage” typically found 
in construction companies.

BIggER and BETTER gROwTh
Having bedded down its two year 
strategy to fully commit and deliver 
on its ELB contract work, thereby 
stabilising the business, Budd says 
the company is ready to enter a new 

Emergency ash stacker at Medupi
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growth phase. “Our target going 
forwards is to secure work outside 
of ELB and we have subsequently 
employed a new management team 
member who will focus his attention 
entirely on doing so.”

Long-term, on-going growth requires 
‘business smarts’ and a sound 
knowledge of industry status, 
evolution and demands. Budd has 
all of these criteria in abundance. “A 
construction business like ours has 
to deal with large labour numbers. It 
is essential that the HR process and 
payroll are managed efficiently. We 
have purchased the latest biometric 
time management and payroll 
systems on the market that will 
enable ELBCON to efficiently manage 
these critical HR processes. We also 
have a strong human resource team 
that is focused on developing staff 
and maintaining a healthy balance 
within our workforce,” he points out.

Risk is another area. “Clients have 
become interested in packaging 
construction risk – where a single 
contractor interfaces between various 
construction contracts; including 
structural, mechanical, piping and 
electrical and instrumentation. 
ELB Engineering Services’ recent 
acquisition of B&W Instrumentation 
and Electrical will enable us to 

offer these combined construction 
packages effectively going forward.”

IdEnTIfYIng a gap In ThE 
SOUTh afRICan maRkET
South Africa’s minerals industry may 
be supressed at present, with few 
new projects underway or even in 
the pipeline. Despite this, ELBCON’s 
work volume in the country remains 
prosperous thanks to its identification 
of a gap in the local market.

It is not a secret that South Africa’s 
power stations are under severe 
constraint. As a result of this 
situation, ELB has subsequently 
been working with Eskom, targeting 
materials handling equipment 
maintenance contracts for its power 
stations, in conjunction with ELB 
Conveyor Maintenance. “We have 
already secured our first (of what 
will hopefully be many) contracts 
to maintain the materials handling 

“I enjoy a project 
challenge. No mountain 
is too high to climb.  
I like the adventure of  
the business and 
building a team.”

E & I installation by ELB’s recently acquired company, B&W Instrumentation & Electrical

E & I installation by ELB’s recently acquired company, B&W Instrumentation & Electrical
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equipment at one of Eskom’s power 
stations. We have at short notice 
established site with plant, equipment 
and resources,” Budd reveals.

pROjECTS, lOCallY and  
In afRICa
ELBCON’s first project remains active 
to date and will remain so for a few 
more years. “Our contract at Medupi 
includes the construction of all course 
ash handling facilities from all six 
boilers through to an emergency ash 
stockpile, as well as the coal feed to 
all boilers from the underside of the 
1 000 t silos to the discharge and 
into the boiler coal storage bunkers,” 
Budd explains. To date the structural 
and mechanical erection project work 
is approximately 70% complete with 
the number of workers on site down 
from 125 during peak construction to 
about 90.

“We are erecting many tons of steel 
per boiler and are currently working 
at heights above the 48 m level with 
limited crane access, which requires 

exceptional 
safety 
awareness and 
specialised 
rigging skills.”

The project is 
undoubtedly an 
ELBCON/ELB Engineering Services 
flagship. “We have been commended 
by Eskom because our workforce 
has remained mostly ‘un’-politicised. 
I believe this is largely a result of our 
investment in building a strong team 
bond, training and up-skilling our 
workers who reward us with loyalty 
and hard work in return.”

Outside of Medupi, the company 
has other major contracts with some 
of the country’s biggest blue chip 
clients, including Sasol Mining and 
its new Impumelelo coal project in 
Secunda. The contract includes 
all construction work from the 
underground surge bunkers, the 
incline conveyor and bunkers through 
to overland conveyors to Secunda. 

The company is 
also managing the 
overall construction 
site including the 
civil and electrical 
and instrumentation 

contractor, as well 
as performing the structural and 
mechanical erection.

“Our construction management team 
on site has an exceptionally open 
and good working relationship with 
the client site-based management 
team. The site is also audited on an 
on-going basis by Sasol health and 
safety management representatives 
who have been more than satisfied 
by our commitment and dedication 
to maintaining an exceptional safety 
record.” 

Other local work includes the erection 
of two DMS plants for Kumba 
Iron Ore’s Sishen and Kolomela 
operations. Civil earthworks have 
already started.
 
In Africa ELBCON is erecting a 
“sizeable” DMS plant in the Republic 
of Congo in the near future; has 
completed rebuilding stackers at 
the Matola port in Mozambique; has 
completed project work at the Pepel 
port in Sierra Leone; and is nearing 
completion on some construction 
supervision work for Ndola Lime in 
Zambia. 

The combination of its strengths – 
including the ELB brand, management, 
project execution, labourer upliftment 
and sound business practice – can 
be attributed to ELBCON’s incredible 
growth story and will ensure the 
company continues to be a successful 
and competitive service provider in the 
market. MRA

Contact: Cornel Charlton  
Tel: +27 (0)11 772-1509

At ELBCON we operate in a 

transparent manner as one team, 

enabling everyone involved to see 

the project challenges, successes 

and profits. Trevor Budd, 

ELBCON MD

WHAT THEY SAID

Medupi power 
station

E & I installation by B&W Electrical & Instrumentation
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Dollarised economy 
wreaks havoc 
on Zimbabwe’s economy and energy status

The dollar may have solved Zimbabwe’s high inflation problem but the 
economy is still suffering in light of a serious power crisis.

IN SHORT

In an effort to curb its rampant inflation, Zimbabwe became a dollarised economy in 2009. This decision 
presented some advantages, such as stabilising the economy and facilitating growth. It also means that 
Zimbabwe can’t make its goods cheaper in the worldwide market by devaluing its currency. This has 
weakened the country’s economy and forms the backdrop to its energy crisis, says John Hollaway and 
Associates director John Hollaway. Vicky Sidler reports.

In 2009, at the peak of hyperinflation, 
the decision was made to scrap the 
failed Zimbabwean dollar in favour 

of foreign currencies, particularly the 
US dollar. This stabilised the country, 
saved the free-falling economy and 
ultimately saw steady growth begin to 
return to Zimbabwe. Dollarisation has 
provided the stability that commerce 
and services needed to start growing 
again, even under the umbrella of 
political instability.

THE PRObLEM wITH 
dOLLARISATION
Nevertheless, Hollaway insists 
that, “When you have a very weak 

economy and you have a hard 
currency, you are in trouble because 
you can’t devalue. What Zimbabwe 
should have done was move into the 
South African rand – lock stock 
and barrel. The rand has 
been devaluing against the 
US dollar, so this is the 
currency that we should be 
using.”

When Zimbabwe scrapped 
its currency, it gave up its 
ability to make its own 
monetary decisions, 
which are now instead 
left up to the Federal 

Reserve Board in Washington, DC. 
Unable to devalue its currency, 
Zimbabwe has lost the competitive 
advantage that the rand could have 
offered it, since it cannot make its 
goods cheaper in the worldwide 
market, Hollaway observes.

While it may have brought an end 
to hyperinflation, dollarisation has 
done little to address other core 
problems affecting the economy of 

Zimbabwe: such as its declining 
infrastructure, crippling internal 
and external debts, insufficient 
foreign investment and 
revenue-generating exports, 
and ongoing political instability 
and corruption.

“Foreign reserves are 
inevitably not very good. 
We are spending a lot of 
money bringing things in John Hollaway

National power demand 
is over 2 200 Mw but 
Zimbabwe’s production 
is 1 240 Mw
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so net foreign deficit is getting higher 
and higher,” Hollaway points out. This 
has a knock-on effect on the global 
competitiveness of the country’s 
industries. 

THE cONSEqUENcES OF 
ZIMbAbwE’S wEAk EcONOMY
Prior to 1997, Zimbabwe was 
achieving major successes in 
southern Africa, with some of the 
best infant mortality, primary school 
enrolment, and life expectancy 
figures in the region. Employment 
was high, but this dropped off in 
1999 after the introduction of the 
land reform programme, which “really 
stepped up deterioration in formal 
employment, and we have probably 
lost 45 000 jobs since. Now the gap 
between employable people and the 
employment available has grown to 
800 000.”

Zimbabwe now faces serious 
unemployment issues. “It’s gone very 

much more pear-
shaped in the 
early months of 
2014. Population 
has grown – not 
as fast as it may 
have grown 
because we’ve 
lost so many of 
our best and 
brightest to 
other countries 

– but the gap is big and 
continues growing.”

The land reform and indigenisation 
programme has had a detrimental 
effect on money supply – particularly 
liquid currency, says Hollaway. “As 
the economy deteriorated, people 
were prepared to put less and less 
money into the economy and instead 
have been drawing their money out 
of the banks very fast. We have a 
very serious liquid currency situation, 
and we have seen banks going 
under.” 

Furthermore, pay indexes, as 
indicated by trade figures, are 
deteriorating with a growing gap 
between imports and exports that 
Hollaway predicts will only get worse 
in 2014. “A lot of 
people are closing 
their businesses 
down and filing for 
bankruptcy, which 
is the only way 

out. In terms of the law, businesses 
have very considerable obligations 
to employees in terms of termination 
packages, but if you declare yourself 
bankrupt then employees have no 
option but to join the rest of your 
creditors in the queue.” This has 
resulted in over 700 bankruptcies.

GOvERNMENT’S HOPES PINNEd 
ON GOLd ANd PLATINUM
Prior to hyperinflation, Zimbabwe’s 
food imports were negligible, but now 
the percentage of total imports is 
about a fifth. Manufacturing has also 
been particularly hard hit due to the 
country’s inability to devalue. This 
is according to statistics put forward 
by John Robertson, Robertson 
Economics MD, whose presentation 
titled Zimbabwe’s Economy – 
Backdrop to an Energy Crisis 
Hollaway was presenting at the Fossil 
Fuel Foundation’s second conference 
on Zimbabwe’s energy future in 
Johannesburg in April.

Gold production seems to be 
what “government wants to get 
its hands on”, says Hollaway, but 
points out that “there is often a 
big difference between declared 
and actual production due to local 

informal mining 
and smuggling. Our 
maximum official 
gold production was 
in 1999 at 27.1 t. By 
2009, it was down to 

“Zimbabwe Electricity Supply 
Authority (Zesa) has a  
9 000 MW power development 
plan that is very impressive. 
And yes it’s all possible, but I 
don’t think it’s probable. It will 
require too much expensive 
infrastructure.” John Hollaway 

They said iT

Hwange power station
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3 t – the lowest 
since 1900. It 
recovered to 15 t 
in 2012 but it has 
been dropping 
since then. 
There has been 
a huge growth in 
‘artisanal’ mining 
whose gold is smuggled out,  
and my guess is that this amounts  
to about 10 t.”

Nevertheless, gold and platinum 
production has gone up dramatically 
as a couple of mines have come 
into production. “We now have 
three strong platinum mines, with 
Zimplats dominating and then Anglo 
American, each with big expansion 
plans. However, these figures may 
stall because of the government’s 
requirement that mines start refining 
the concentrate that is being exported 
within Zimbabwe, which will take a lot 
of money that nobody wants to put in 
at the moment.”

ZIMbAbwE’S ENERGY cRISIS
The country’s economic woes form 
the backdrop to its energy crisis, 

according to the 
presentation by 
Robertson. National 
power demand is 
over 2 200 MW, 
but Zimbabwe’s 
production is 
1 240 MW and 

its imports don’t make up that 
difference. 

“We’re looking for an additional  
1 000 MW and only getting between 
50 and 300 MW. So even if you 
live in an area of Zimbabwe that is 
reasonably well organised, where the 
transmission system is reasonably 
good, on three days a week you won’t 
have electricity in the morning and 
four days a week you won’t have 
electricity in the evening,” observes 
Hollaway.

Looking at Robertson’s table showing 
actual power generation and shortfall, 
Hollaway demonstrates that “Kariba 
is pretty good at keeping up with 
its capacity, but the small thermals 
have a problem in keeping up all 
the time. At the end of January this 
year, Hwange power station was 

down altogether, and so there was 
over 1 200 MW difference. It came 
back online in a few days, and got up 
to 500 then dropped back 10 days 
later or so to 365 MW. This is the 
nightmarish situation the Hwange 
power station is in.”

“Zimbabwe Electricity Supply 
Authority (Zesa) has a 9 000 MW 
power development plan that is very 
impressive. And yes it’s all possible, 
but I don’t think it’s probable. It 
will require too much expensive 
infrastructure.”

“Clearly an awful lot of investment 
is needed; equally clearly, we are 
not going to get it. The opportunities 
for investment in an environment 
where the government keeps 
moving the goalposts are actually 
very limited and most investors are 
very disillusioned and dislike our 
government.

“Nevertheless, there are solutions – 
straightforward ones. There are things 
that can be done but it will take time 
and decisive action from government,” 
Hollaway concludes. MRA

$45 billion  The Ministry 

of Finance estimates that 

Zimbabwe needs this cash in 

investment just to get back to 

where it was in 1997.
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EndEavour Mining 
2014 – 4 mines, 400 000+ ozpa
2014 will mark the achievement of a major production milestone for TSX/ASX-listed West 
African gold mining focused company Endeavour Mining as it hits the 400 000+  
annual gold ounce target, CEO Neil Woodyer tells Laura Cornish.

Endeavour Mining will spend 2014 ensuring it reaches its target production 
from its current operational mines while looking at the next steps required to 
bring its new project Houndé on stream.

IN SHORT

Thanks to production start-up 
at its new Agbaou operation 
in Côte d’Ivoire at the end of 

2013, Endeavour kicked off 2014 with 
four operating mines. Impressively, 
they are in four different West 
African countries – Mali, Ghana, 
Burkina Faso and Côte d’Ivoire. 
“We are simple but profitable West 
African miners,” Woodyer starts. 
“Our operations are all opencast 
(except for Tabakoto which also has 
two underground mines); they have 
reasonable grades, on average about 
2.4 g/t which is good for the region; 
and use simple metallurgical recovery 
processes with no strange sulphide 
and refractory ores. We use the 
tried-and-tested carbon-in-leach (CIL) 
process and the low-risk contract 
mining approach for the open pits.”

“Last year (2013) was a very heavy 
capital expenditure year which saw 
us spend about US$220 million to 
deliver on our guidance promise 
to produce 325 000 oz of gold. 

Completing the construction of our 
cashflow-generating Agbaou mine 
slightly ahead of schedule and under 
budget was one of the final steps 
necessary to reach our target of 
producing between 400 and 440 000 
ozpa of gold,” Woodyer explains.

The last cornerstone in ensuring 
delivery of Endeavour’s total ounce 
profile (and remains to a small 
extent) is asset optimisation, which 
the company has been focusing on 
– particularly at its Tabakoto mine in 
Mali. “Towards mid-year we should be 
well optimised across all our mines 
and on the road to over 400 000 oz 
for the year. In the latter part of 2014 
I expect an all-in sustaining cost of 
about $1 000/oz, putting us in a good 
competitive state, requiring only 
operational fine-tuning thereafter.”

Overseeing four smooth-running  
operations is by no means the end 
of the Endeavour Mining story. The 
company is also looking to bring an  

additional two assets on stream. The 
first to ensure production volumes 
at Tabakoto are maintained and the 
second an entirely new asset with 
the potential to add 180 000 ozpa to 
the total production volumes, “without 
stressing the balance sheet”.
 
NEW RESOURCES COMING  
ON BOARD
Kofi
The 449 km² Kofi Nord permit, 
situated about 35 km north of 
Tabakoto and just north of Randgold 
Resources’ 11 Moz Loulo mine, 
will ensure Tabakoto’s production 
profile is maintained in the short 
term. Considering its location, the 
property also has the potential 
to be developed as a standalone 
operation. “The mineralized zones 
on the southern side of the permit 
can be trucked to the Tabakoto 
plant.” The northern side however 
that holds massive potential given 
that the two major structures 
that host more than 11 Moz of 
resources on Loulo continue for 
19 km onto the Kofi property’s 
northern region. “This means we 
may evaluate the possibility of 
establishing a standalone mine as 
opposed to developing it simply as a 
continuation of Tabakoto. Regardless 
of the decision we make for its long 
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Agbaou includes 
three open pits
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term future, Kofi provides a long life 
extension for Tabakoto,” Woodyer 
notes.

Endeavour already has the 
environmental permit and expects 
a mining permit for Kofi North in a 
matter of months. It will cost about 
$10 million for road construction and 
a small pre-strip to bring Kofi into 
production as a full-scale trucking 
operation.

Houndé
Houndé holds the key to taking 
Endeavour Mining’s production 
profile to even greater heights – 
around 600 000 ozpa. In November 
2013 international engineering firm 
Lycopodium completed a feasibility 
study for the project, located in 
Burkina Faso, revealing the potential 
for an eight year, opencast 180 000 
ozpa producer (from a 3 Mtpa ROM 
throughput). The capital cost, as per 
the feasibility study, is $315 million 
with an IRR of 22.4% at $1 300/oz. 

“We like Burkina Faso, we already 
have a mine there and we understand 
a lot about the country. It also has a 
good tax structure. The project itself 
has a good reserve of about 1.55 
Moz and will be similar to the plant 
at Agbaou. There is a power line 
and main highway running straight 
through the property and it lies about 

25 km west of a rail line extending 
to the Côte d’Ivoire Abidjan port. 
When you ‘stack’ this project up to 
other West African projects, it does 
compare very favourably to some 
others that are already being built. 
What we do have in our favour is our 
in-country knowledge and the team 
that oversaw the construction of 
Agbaou and Nzema.”

Endeavour is currently going through 
the permitting process (submitted 
in November 2013). Woodyer says 
that in Burkina Faso this tends to 
take between six and nine months. 
“So we are hopeful to get the project 
approved around the third quarter 
of this year. It is expected to take 
about 21 months from construction 
start to first gold. For now we have 
the Agbaou construction project 
leader taking over the project and 
determining how best “to parallel it” 
with Agbaou by simplifying the circuit 
slightly. We are also considering 
whether it could be built smaller or 
bigger and how this would influence 
the project’s economics. We have lots 
of options available however, which 
include looking at exploration 
to extend the 
mine life a few 
years and/or 
alternatively 
identifying 
additional assets 

in the area to add another 1 Moz to 
the reserve profile, giving us more 
courage to build a 250 000 ozpa 
plant. “It’s a good project regardless 
but our aim has always been to get 
the best bang for our buck.”

One of the most positive project 
aspects derived from the feasibility 
study is its all-in sustaining cost of 
$800/oz. “If this can be achieved 
then it will reduce the group’s all 
in sustaining cost to about $900/
oz, giving the company an opex-
competitive 600 000 ozpa business.”

THE PRODUCING MINES
Tabakoto (Mali)
The Tabakoto property totals 156 km2 

and is owned 80% by Endeavour 
and 20% by the Mali government. 
“We are doing a lot of work at our 
underground Tabakoto mine which 
we acquired about 18 months 
ago, aimed largely at ensuring this 
operation can comfortably sustain 
150 000 ozpa,” Woodyer outlines.  
(In 2013, Tabakoto produced  
125 231 oz of gold.)

The Tabakoto mill 
has been expanded 
from 2 000 to 4 000 
tpd (as of Q2 2013).  
The development of 
Segala, a second 
underground 

Mining in the Tabakoto open pit

400 000+ oz  The 

number of ounces Endeavour 

Mining expects to deliver in 

2014

FAST FACT
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mine (in addition to one open pit and one 180 m deep 
underground mine) is underway and forms approximately 
half of the total resources at Tabakoto. The operation 
has also been converted from contract mining to owner 
mining. “This enables us to better manage the mine with a 
single unified team comprising about 1 700 people.”

Bringing Kofi online is the final step in ensuring the 
additional feed for a 150 000 ozpa profile.

Agbaou (Côte d’Ivoire)
Endeavour’s proud new achievement delivered 
commercial production on 27 January, 2014. “Because 
it is a simple opencast load and haul operation, it could 
easily produce close to its 100 000 ozpa nameplate 
capacity this year as well,” Woodyer states. However, 
guidance is 85 000 to 95 000 oz for 2014.

Endeavour holds an 85% interest in Agbaou Gold 
Operations S.A, with the state of Côte d’Ivoire and 
SODEMI (the state-owned mining company) holding  
a 10 and 5% free carried interest, respectively.

The mine plan includes three open pits reaching depths 
of between 150 and 300 m. The ore is processed through 
a conventional gravity CIL plant with a design capacity 
capable of 1.6 Mtpa. Agbaou has over 500 people working 
on site (including contractors), with 85% of Endeavour’s 
team being Ivorian.

Nzema (Ghana)
Located on the southern end of the Ashanti gold belt 
in south western Ghana, Nzema declared commercial 
production in April 2011. Endeavour holds a 90% interest 
in the mine through Ghanaian subsidiaries. The remaining 
10% is held by the Ghana government.

The majority of current production is generated from 
the Adamus pits which are 8 km west of the plant and 
supplemented by mining oxide mineralization from the 
Salman Trend, a series of open pits located along an  
8 km stretch of a shear zone. Ore is processed through a 
conventional gravity CIL gold plant with a design capacity 
of 2.1 Mtpa. 

Nzema employs approximately 765 workers, including 
220 full time Endeavour employees and 545 contractors, 
a reduction of 24% since the beginning of 2013 as 
operations reached steady-state and cost reduction 
programmes were initiated. Only three expatriates are 
employed at the mine, with most of the workers coming 
from local communities.

“Nzema has a six/seven year lifespan which we are 
comfortable with at present, especially in light of the fact 
that we are getting the grades we want. We could get 
additional years out of this mine from further exploration 
drilling but we have higher priorities, Houndé in particular, 
for now,” Woodyer notes.

Daniel Kablan Duncan, Coite d’Ivoire prime minister, and Neil 
Woodyer at the official Agbaou opening

Nzema plant at night
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Youga (Burkina Faso)
Endeavour Mining holds a 90% 
interest in Burkina Mining Company 
(BMC) which has been granted 
the rights to exploit the Youga gold 
deposit. The remaining 10% of BMC 
is held by the government of Burkina 
Faso.

Youga commenced commercial 
production in mid-2008. Mining is 
carried out from several open pits 
with the ore being processed through 
a gravity/CIL plant with a design 
capacity of 1 Mtpa. 

The operation employs 
approximately 760 workers in total, 
including 380 full time Endeavour 
employees and 380 contractors, a 
reduction of 6% since the beginning 
of 2013. Most of the work force is 
local, with less than 4% of the total 
being expatriate workers. 

“Youga is a mature operation with 
about two years of life remaining 
at current gold prices, but it has 
delivered good cashflow for the 
company – $55 million in 2013. It is 
very tightly managed and does have 
the potential to extend underground 
but not at current prices. It could be 
the perfect transition to Houndé – in 

 Proven & Measured & Inferred 
 probable  indicated  resources (oz) 
 reserves (oz) resources (oz)
 
Nzema 602 000 1.69 million 313 000 
Youga 265 000 805 000 99 000 
Agbaou 880 000 1.1 million 165 000 
Tabakoto – Kofi 794 000 1.68 million 1.6 million 
Houndé 1.55 million 1.87 million 133 000 

TOTAL (100% basis) 4.09 million 7.15 million 2.31 million 
TOTAL (attributable) 3.57 million 6.25 million 1.95 million

Mineral resources are inclusive of mineral reserves  
(http://www.endeavourmining.com/s/Reserves.asp)

MINERAL RESERvES AND RESOURCES  
(AS OF DECEMBER 2013)

terms of employees – most 
convenient because both are in 
the same country.”

EXPLORATION
In addition to Houndé, 
Woodyer concludes that 
exploration moving forward 
is extremely important for the 
company. “While we have been 
more focused on build and 
optimisation projects up until 
now it is essential that one of 
our next steps is extending 
our mine life reserves – 
principally at Tabakoto, its new 
underground mine, Segala, 
and also at Kofi.” Combined, 

Endeavour’s mine lifespans 
on average are currently less 
than eight years. This makes 
brownfields exploration vital. 
“We have been acquisitive 
by nature up until now but 
looking forward we will not 
spend dollars on greenfields 
like so many of our peers. We 
want the best bang for  
our exploration buck and 
we will get that through our 
current asset portfolio.” MRA

Drilling in the Youga pit

Main pit at Youga
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Alecto Minerals boasts a range of African projects, including the Kossanto 
and Karan gold projects in Mali, as well as two prospective gold exploration 
licences in Ethiopia and a copper-gold asset in Mauritania. Yet the company 
remains open to further new opportunities to expand its portfolio.

IN SHORT

Despite already having some highly prospective West and East Africa projects in its back pocket, 
Alecto Minerals is keeping an eye out for opportunities, CEO Mark Jones tells Vicky Sidler. 
Making use of the joint venture (JV) model, the company is able to take on choice assets and keep 
growing its African footprint.

KossANto 
the first of many opportunities  
for alecto minerals

Alecto Minerals (Alecto) fully 
owns the 207 km² Kossanto 
gold project located in the 

centre of the Kenieba inlier in 
western Mali. The Kenieba inlier is 

a block of ancient greenstones and 
granites hosting many significant gold 
deposits in Senegal and Mali, making 
it one of the most important gold 
regions in Africa, according to Alecto. 

FOCUSINg ON KOSSANTO’S 
pOTENTIAl
The on-going development of 
Kossanto is Alecto’s predominant 
focus, and with significant value 
upside potential evident across the 
tenure, the company will ultimately 
expand its updated project JORC-
compliant resource of 5.04 Mt (inferred 
resource) grading at 1.19 g/t gold for 
an aggregate 193 000 oz gold with a 
cut-off grade of 0.5 g/t. These figures 
represent an 80% increase from the 
previously published inferred resource 
estimate.

“This resource has the potential to be 
augmented by a drilling programme 
that’s just been completed to which 
we’ve set the first of a number of 
different targets within the area. 
This is all put together at a cost 
of less than US$5/oz. It is low-
cost exploration and each year we 
try to maximise what we can do 
within a given time period. We are 
concentrating primarily on getting the 
resource up,” explains Jones.

Significant upside potential still 
remains to substantially increase the 
project’s resource and value further. 
“The inferred resource estimate of 
193 000 oz of gold is delineated 
over two – Gourbassi East and West 
– of the three main target areas at 
Kossanto. Interestingly, excluding 
our highly prospective Massakama 
prospect to the west of the Kossanto 
project licence area, the value of 
the estimated in-situ gold is now 
over US$250 million, which again 
underpins the economic potential of 
the Kossanto project as we continue to 
explore and unlock its inherent value.

ACqUIRINg AddITIONAl MAlIAN 
gOld pROjECTS
Recently, Alecto enhanced its existing 
Malian gold portfolio through the Artisanal mining within the Kossanto property
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acquisition of all of the issued share capital of NewMines 
from Savannah Resources. This includes the prospective 
250 km² Karan gold project and the 16 k²m Diatissan gold 
project in western Mali.

The Karan project is located in a proven gold producing 
region, in close proximity to significant gold resources, 
and both historical and current extensive artisanal mining 
activities underpin the likelihood of the presence of gold 
within the project’s licence area.

“Karan is an early stage exploration opportunity that has 
bolstered our existing African gold portfolio. In 2011, 
Newmont obtained its highest bulk leach extractable gold 
results on the Karan project when it undertook regional 
exploration. Multiple targets have been identified, with two 
positioned for near term drilling,” Jones reveals.

ExplORINg jV OppORTUNITIES
Alecto also has a joint venture with Centamin over two 
prospective gold exploration licences in Ethiopia, which 
sees Alecto retain exposure to the assets with no capital 

expenditure, 
as well as the 
wholly owned 
Wad Amour 
IOCG project in 
Mauritania which 
is at exploration 
stage. 

We are aware that 
there are many 
junior exploration 
companies like ours, 
who are all trying 
to take the business 
model of developing 
exploration assets 
with limited access to cash. So we 
want the exclusivity of being very 
different. Mark Jones

they said it

Ethiopia
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Combined, these projects provide Alecto with a strong, 
diversified portfolio with exciting exploration upside 
potential.

Jones argues that the joint venture model is “a strategy 
that lends itself to progressing 
opportunities through the exploration 
and development cycle.  We have 
significant land packages and we are 
looking at joint venture partners. We like 
the joint venture model, and if we find 
packages, properties or opportunities that 
have significant upside with substantial 
costs then the joint venture model is one 
we embrace fully”.

Because of the size of tenures 
Alecto has in Ethiopia, “it was 
paramount that we found a joint 
venture partner because the 
amount of money required to 
implement a decent exploration 
programme was just too big in  
the current market conditions. 
In light of Mali putting its recent 
political challenges behind it, 
interest in Malian gold assets is 
now growing and joint venture 
opportunities on greenfield 

projects are improving, so we are looking at also joint 
venturing Karan”, adds Jones.

dIFFERENTIATINg FOR SUCCESS
Future success of the company, however, will depend 
on its ability to stand out above its competitors. “We are 

aware that there are many junior 
exploration companies like ours, who 
are all trying to simply build resource 
ounces while having limited access to 
cash. We want to go beyond this and 
establish how we can best unlock the 
value in the ground for shareholders 
so that we can differentiate 
ourselves from our peers,” Jones 
concludes.

“We will do that by looking at how we can start to 
monetise what we have by possibly moving our existing 
opportunities up the development curve. Since we 
have very strong shareholders, we are also looking at 
opportunities to develop the company through additional 
mergers and acquisitions. There are a number of 
opportunities around us and elsewhere in West Africa that 
are battling to access capital and we believe that we can 
provide these parties with a solid platform through our 
London listing, to further our business and accelerate our 
growth.” MRA

Jones points out two big challenges that most juniors 
face: access to cash and geology. “In terms of geology, 
it is always going to be a challenge for a company like 
ours to gain quality ground. We can’t change geology. 
All we can do is be diligent about how we go  about 
our business of effective exploration programmes – 
there is no guarantee of success.

“In respect to access to capital, Alecto successfully 
raised £2.5 million before and after Christmas.  
Accordingly, this is not such a concern for us for the 
time being as we’ve got funding through to the middle 
of next year. The condition of equity markets creates 
huge challenges for fundraising.

“But both are ongoing challenges for companies such 
as ourselves. Hence we are always looking for quality 
land and looking for joint venture partners to reduce 
our capital overhead,” says Jones.

CHAllENgES FACINg 
jUNIORS

193 000  The number of 

contained gold ounces within 

two delineated targets at the 

Kossanto project

FAST FACT

Core samples from Kossanto
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mine at the end of 2015 when TSX-V listed junior True Gold’s Karma project sees its status shift 
gear from developing asset to a future commercial gold producer, writes Laura Cornish.

Karma  
True Gold’s pioneerinG pinnacle

The Karma project, which has been explored and evaluated since 2004, will 
move into construction in the second half of 2014.

IN SHORT

“In the last seven years, seven 
new gold mines have been 
commissioned in Burkina Faso. 

The country is the fourth largest 
gold producer in Africa already and 
remains one of the fast growing gold 
producers on the continent. Gold 
accounts for 20% of the country’s 
GDP and is its number one export 
(according to Reuters),” says True 
Gold president and CEO, Dwayne 
Melrose.

The CEO paints a ‘pretty picture’ of 
the country, undoubtedly describing 
it as a destination of choice to not 
only build a mine but also a mining 
company – and this is exactly what 
Melrose is doing.

True Gold’s Karma property is 
situated in the Paleoproterozoic 

Baolé-Mossi domain, located in 
the regionally east-west trending 
Goren greenstone belt. This belt is 
considered a segment of the larger 
Boromo-Goren greenstone belt and 
is one of the larger greenstone belts 
in central north Burkina Faso.  The 
West African Lower Proterozoic 
greenstone belts have produced a 
number of world-class gold deposits, 
such as AngloGold Ashanti’s Obuasi 
in Ghana that has been in continuous 
production since 1897. Karma itself 
has been studied, explored and 
drilled for about 10 years in pursuit 
of declaring the 90% owned 856 km² 
property with a valuable deposit. 
Last year the company achieved this 
primary goal after concluding the 
project feasibility study in December 
2013 and ‘truly’ putting the project ‘on 
the map’.

“Karma is True Gold’s foundation 
for the future to become a high 
margin, mid-tier gold producer. We 
have a huge asset with numerous 
open cast deposits situated across 
various known gold trends. The road 
to production is a very simple one – 
mining will start with the highest grade 
deposit of the five to maximise fast 
payback of the project which is ‘shovel-
ready’. The upper level oxide material 
is conducive to the cost effective heap 
leaching process and free-digging,” 
Melrose outlines. The Kao deposit 
being the largest deposit alone hosts 
probable reserves of 340 000 oz of 
gold within 10.9 Mt at 0.96 g/t gold.

The feasibility study, completed  
by South Africa-based engineering 
firm Senet, confirms a healthy  
97 000 ozpa gold operation 
established on a base case gold price 
of US$1 250/oz, although Melrose 
indicates the project remains resilient 
down to $1 000/oz. Project capital 
expenditure to take Karma through to 
first gold is $131 million. True Gold has 
more than half ($66 million) on hand in 
equity having raised $51 million of that 
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Construction of a fresh water barrage is nearing 
completion. The barrage will capture sufficient 
water run-off during the annual wet season to 
support True Gold’s construction and annual 
operational water needs under the proposed 

mine plan. It will also provide a year-round 
water source for local communities
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in February this year. “Our permitting 
milestones have been achieved and 
development progress thus far in 2014 
keeps us on track to build Burkina 
Faso’s next gold mine,” says Melrose. 
“Mine construction is targeted to begin 
in quarter three with early earthworks 
already in progress. With our owner’s 
team built in country and led by 
senior management, and detailed 
engineering approaching completion 
(in May), we are positioned to advance 
the project as scheduled.”

Senet is also leading the detailed 
engineering and progress to date has 
resulted in identifying the following 
cost-saving measures as compared 
to the feasibility study:
•	 A	revised	approach	to	foundation	

design, which will reduce site 
preparation costs;

•	 Fabrication	of	tanks	and	low-
pressure vessels in-country, which 
will reduce plant costs; and

•	 Sourcing	of	rebar	from	
neighbouring countries, which will 
reduce freight costs.

A simple, central crushing, screening 
and heap-leach process will 
accompany the shallow open cast 
pits as they develop. These will 

extend no deeper than between 60  
and 80 m and record waste-to-ore 
stripping ratios of about 2.43:1.  
“We have settled on a 4 Mtpa ROM 
process capable of handling about 
600 tph of soft rock and 200 tph of 

hard rock.” Based on these volumes 
and probable mineral reserves 
of 33.2 Mt at 0.89 g/t (containing 
949 000 oz of gold) across the five 
deposit areas, Karma’s current 
lifespan is 8.5 years.

Map of True Gold’s Karma and Liguidi projects in West Africa
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It is the vast amount of highly 
prospective, underexplored areas  
that hold a lot of lucrative potential  
for True Gold. In March the  
company announced a substantial 
initial inferred resource estimate of 
1.66 Moz of gold (contained within 
47.8 Mt) at an average grade of  
1.08 g/t for the North Kao deposit, 
which represents the contiguous 
northern extension of Kao.

423 000 oz of this is leachable gold 
(oxide and transition) contained 
within 16.4 Mt at an average grade 
of 0.80 g/t.  This complements the 
current probable mineral reserves at 
the adjacent Kao deposit. 137 bottle 
roll tests have indicated excellent 
metallurgical recoveries averaging 
96% and 92% respectively for the 
oxidised and transition material. The 
combination of an exceptionally deep 
(~120 m) weathering profile, along 
with the shallow dip (~30°) and near 
surface nature of mineralisation, 
makes North Kao amenable to open 
pit mining with additional potential 
mineralisation down dip.

North Kao extends the Kao deposit 
more than 1.6 km to the north, 

demonstrating the exceptional 
continuity of this mineralised system 
and exemplifies both Karma’s 
leachable resource growth potential 
and its potential for a systematic 
approach to production expansion. 
“The discovery of high-quality, near-
surface oxide material that could 
potentially add to our current open 
pit mineral reserves is a key part 
of our growth strategy,” Melrose 
states. “The simple and flexible 
mine plan at Karma, as laid out in 
our feasibility study, is specifically 
designed to integrate opportunities 
such as North Kao, as new potential 
mining centres emerge across the 
Karma project. In addition to our 
success at North Kao, discoveries 
at four other target areas have the 
potential to meaningfully add to 
our current resource base through 
further drilling.”

“Our goal is to develop a low-cost, 
heap-leach gold mine in West Africa 
and Karma offers a compelling 
production profile and strong potential 
for growth,” Melrose concludes. “With 
the addition of our other deposits we 
hope to build our production to about 
155 000 ozpa by 2016 – 2017.” MRA

There are five mineral deposits on the Karma property.  From largest to 
smallest on the basis of ounces of gold, these include the:
•	 Kao	(and	North	Kao)	deposits;
•	 Goulagou	II,	Goulagou	I	(Golden	Arch	trend)	deposits;
•	 Nami	(Kao	trend)	deposit;	and	
•	 Rambo	(Golden	Arch	trend)	deposit.

*Oxidation depth varies from 50 m at Nami to as deep as 100 m at Rambo.

KARmA’S OTHER dEpOSITS

97 000  The average 

number of annual ounces 

Karma will produce over the life 

of the mine

FAST FACT

An RC rig drills at the North Kao deposit where True Gold recently defined a new resource 
estimate, doubling the in-pit leachable ounces at the adjacent Kao deposit, the largest of 
five deposits currently in the Karma mine plan
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ASX-listed coal junior Universal Coal has accomplished what few other juniors have – delivering 
on its promises. The company’s primary thermal coal project Kangala achieved first commercial 
production in February this year (two months ahead of its original target date) – as it had 
indicated to market. This is an impressive achievement considering site establishment started only 
a year ago, writes Laura Cornish. 

KANGAlA  
crosses the finish line, in RECoRd time

April 2014

July 2013

November 2013 April 2014
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Location Delmas, a few kilometres from town

Ownership 70.5%

Resource 146.8 Mt gross in-situ (21.55 Mt – proven reserve)

Capital cost A$49 million

Product 2 Mtpa – Eskom allocation (2.4 Mtpa ROM) 100 000 tpa – Exxaro allocation for export

Geology 1 open pit (maximum depth – 45 m); possibility of second and third pit;  
 four seams (M, BA and BB, BCC and BD)

Stripping ratio 1.6:1

Life of mine 8 years (on current pit)

Mining contractor Stefanutti Stocks Mining Services

Plant (modular) Dual circuit (modules constructed and pre-erected off site); 250 tph (1.5 Mtpa)  
 DMS washing stream; 350 tph (2 Mtpa) crushing and screening stream

LSTK contractor Mineral Resource Development (also contracted to operate the plant)

Pollution control dam 200 000 m³ capacity

KANGALA AT A GLANCE

The mine

Shortly after site 
establishment, 
activity commenced 
at the Kangala 
pit – removing the 
overburden to get to 
the coal seams. As 
the photos reveal, 
its development 
progressed rapidly. 
Access to the first 
of three main coal 
seams was achieved 
in just a few short 
months. By November 
2013, the seams were 
clearly visible. Mining 
of the largest, thick 
single seam is well 
underway as well. 
Stefanutti Stocks 
Mining Services will 
mine the pit using the 
conventional truck 
and shovel method, 
and it has been 
contracted to do so 
for Kangala’s full eight 
year lifespan. The 
company will mine 
450 000 cubic tons 
of overburden and 
210 000 t of coal per 
month to achieve its 
production targets.

With the pit length 
extending about 1 km, 
the mine plan caters 
to mining in a figure 
of eight pattern, which 
will open up more 
faces and assist with 
blending to ensure 
grade consistency.
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The plant

It is largely thanks to an accelerated plant build that Kangala’s 
start-up took place in February and not in April. It is a  
fit-for-purpose design, modular in structure and has a 
compact 140 x 220 m footprint. It incorporates tried and tested 
technologies including apron feeders and a rotary breaker. 
At the front end, the plant comprises two 120 m³ feed bins, 
designed to hold two 65 t tipper truck loads. 8

 7 Plant erection on site started in October 2013. With coal 
making its journey to an Eskom-allocated power station 
just six months later, the crushing and screening circuit 
is delivering to expectation. The DMS circuit should be 
operational in June. A slew conveyor accommodates Eskom’s 
pre-qualification and sampling requirements of stockpiles 
before being transported to the allocated power station. 
The slew conveyor can accommodate five stockpiles, each 
equating to 6 000 t or a single day’s production.

The Eskom journey

A trip to Kangala will reveal trucks moving constantly on 
site, collecting coal for Eskom. Before they enter or leave 
the site they are weighed at the weigh bridge. From there 
between 200 and 210 coal loads must travel every single day. 
Universal Coal constructed its own dedicated 3 km long haul 
road linking the site to nearest main road where it must travel 
another 45 km (approximately) to reach its destination.

FGHJK12345678
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November 2013 – The pollution control 
dam has a 200 000 m³ capacity

April 2014

July 2013

For all your compression, universal, 

Durban: 

Tel:  +27 31 539 7451
Fax: +27 31 539 7053 or 086 618 3056

Johannesburg:

Tel: +27 82 828 2312   Fax: 086 545 5390

POLYFORCE 630 SERIES 2

HIGH-PRESSURE AND FAST

The pollution control dam

For a mine of Kangala’s size, it has an 
unusually large PCD – 200 000 m³, requiring 
about 70 000 m² of lining. There is not 
sufficient water in the area and Kangala is 
only allowed to draw water from one borehole 
for drinking water and top up if absolutely 
necessary. The PCD will be large enough to 
catch rain water and handle water from the 
plant and pit which will be recycled. It will be 
kept it half full to handle big storm events.
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The discard facility

The co-disposal facility, about twice 
the area of the PCD, includes an 
inner slimes ring and will ensure 
environmental contamination is 
completely circumvented. Fines will 
be pumped from the plant to the 
slimes centre via a surface pipeline 
and sub-surface drains will ensure 
discard water flows seamlessly to 
the PCD.



32 MINING REVIEW AFRICA ISSUE 5 2014

C
O

A
L

COAL POWER STATIONS 
STILL THE ENERGY OF THE WORLD’S 
FUTURE
Despite an increasing move towards renewable energy and stricter carbon emission regulations,  
coal demand globally will continue, with increasing production expected from existing producers  
and new entrants, says SRK Consulting SA principal engineer Andy McDonald. To take advantage 
of the world’s continued dependence on coal, however, local logistics infrastructure needs to be 
dramatically improved, Vicky Sidler reports.

Continued coal-fired energy needs, both domestically and globally, will 
provide sufficient demand for the future production of South Africa’s coal 
sector if logistical challenges can be overcome.

IN SHORT “Coal is intricately linked to 
energy,” McDonald says, 
speaking at the SRK 

Consulting SA coal open day. He 
states that, despite the increasing 
interest in renewable energy, “there 
is still a strong market for coal plants” 
as energy consumption needs 
continue to dramatically increase, 
particularly in India and China. “At the 
global level, indications are that coal 
remains the largest source of power 
through to 2035.”

The World Resources Institute 
has identified 1 200 coal plants 
in planning across 59 countries, 
including 455 in India and 363 in 
China. “In China, where 70% of 
electricity generation is coal-fired, 
plans are afoot to almost double 
the energy output from the current 
levels of about 1 145 GW in 2012 
to 2 000 GW by 2025. The country 
burns about 3 800 Mtpa  of coal each 
year,” McDonald reveals. “Coal will 
still account for about 58% of China’s 
power generation in 2030.”

“India has come off a small base in 
1950, but it has shown astronomical 
growth to now be at 233.9 GW of 
full capacity, the fourth largest in 
the world, with coal-fired plants 
accounting for 59% of installed 
capacity,” he adds.

Furthermore, in Europe about 80 new 
coal power plants will be constructed 
by 2020. “Europe’s coal power plants 
are on average 34 years old and 
many of these cannot be modernised 
to meet the emission specifications, 
so will have to be replaced. 
Automatically, that means Europe is 
going to need a lot more coal.”
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ENERgy TRENdS fOR AfRICA
Africa’s energy demand is also high, with a further 7 000 
MW of electricity needed each year to keep up with the 
continent’s growth rate, with 30% of that demand coming 
from the mining sector. But Africa’s fast growing markets 
have significant deficits in their electricity supply, a gap 
which must be filled to fuel its economic growth.

South Africa accounts for 42% of this power generation 
in Africa, with 77% of total power generation made up by 
coal. Coal production on the continent is set to grow to 
501 Mt by 2040. “Coal will still be the biggest source of 
electricity generation in the next 30 years and Eskom will 
need 4 000 Mt of additional coal,” McDonald reveals. 
For this reason, coal exploration in African countries 
has been ongoing, says SRK Consulting SA principal 
coal geologist Lesley Jeffrey. “The projects served by 
our Johannesburg office have been mainly in Southern 
Africa, particularly in South Africa, Botswana, Zambia and 
Mozambique.”

While Mozambique and Botswana are emerging as 
new suppliers, South Africa still accounts for 98% of 
Africa’s coal production and exports about 26% of its 
coal production. “South Africa is strategically located 
between Atlantic and Pacific coal markets, but its pace 
of development will depend on political stability, policy 
support, bureaucratic efficiency and allocation of mineral 
rights.”

ImpROvINg SA’S pOwER INfRASTRUCTURE  
IS CRITICAL
South Africa’s existing power infrastructure is in need 
of significant maintenance, warns McDonald. “New coal 
mines are urgently needed in South Africa and necessary 
infrastructure must be provided for the Waterberg 
coalfields, just to maintain the country’s status quo. State-
owned Transnet Freight Rail’s rail link to Richards Bay is 

also not functioning optimally, which 
may hinder coal exports.”

The development of the 
Waterberg coalfields may 
also be problematic, he 
adds, saying “the capacity 
of the rail link between 
Lephalale, immediately 
east of the Waterberg 
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coalfields in Limpopo – which is expected to transport 
coal supplies to the power stations in eMalahleni – is not 
sufficient. It’s already overloaded with its existing traffic 
and it simply won’t cope with an additional 15 – 20 Mtpa”.

McDonald cautions that unless this challenge is dealt with, 
the increase in production capacity would be meaningless 
as the rail link to market is already overloaded with 
existing coal haul operations. “Unless this is addressed 
quite quickly, any improvements in production capacity 
that are put in place will not get into the market.”

HOpES pINNEd ON THE wATERbERg
Producing coal in the Waterberg is becoming increasingly 
critical, Jeffrey says, highlighting the challenge of 
decreasing coal quality. “South Africa’s good quality coal 
deposits in the eMalahleni, Highveld and Ermelo areas 
have been mined out and the resources currently targeted 
are often more geologically complex and expensive to 
mine. As a result of decreasing resources in these areas, 
the country hopes to substitute its overall coal production 
with coal from the Waterberg coalfields.”

She adds that “Transnet is finally coming to the party, 
ready to tackle the infrastructure issues in the Waterberg, 
after talking about doing so for many years. They 
are actually now increasing the capacity of that line, 
particularly to supply coal through to the Majuba power 
station on the Mpumalanga-KwaZulu-Natal border.”
While additional challenges for the Waterberg region 
include water, housing, and electricity supply, Jeffrey 
argues that “the water side has been addressed and 
probably will be ‘okay’, but will take longer to implement 

There is an increasing move towards renewable 
energy, inching up the global energy market from 7.8% 
in 2012 to 8.5 % in 2013, even though total investment 
in renewables fell by 14%.

But Jeffrey believes that “We will not get our renewable 
energy to the size and capacity that we require as 
quickly as we need it. So we are going to have to just 
rely on coal and conserve electricity so that we don’t 
get to rolling blackouts in the near future.”

This sentiment is supported by the 2014 edition of 
an annual renewable energy investment study put 
out by the United Nations Environment Programme 
and Bloomberg New Energy Finance, which says 
that “Those worried about climate change may not 
think the transition to green energy is happening fast 
enough, but the long-term trend is solidly moving in the 
direction of more competitive renewable.”

Over the last five years, the cost of delivering 
electricity from renewables has dropped, by more 
than half for crystalline silicon photovoltaic systems, 
by 15% from onshore wind turbines, and by 23% from 
solar capacity. “This is all happening while the cost 
per megawatt-hour of coal- and gas-fired electricity 
generation rises steadily,” the report said.

wHERE dOES RENEwAbLE 
ENERgy fIT IN?

than originally foreseen. I think our biggest stress is more 
to do with uncertainty around legislation, especially with 
an election coming up”.

“Until we get elections out of the way, gain more certainty 
on legislation and more comfort on the logistics, we’re 

not going to get 
the investment 
– particularly 
the foreign 
investment – 
that the industry 
needs to grow 
and develop as 
it has to do to 
keep our lights 
on.” MRA

New coal mines are 
urgently needed 
in South Africa 
and necessary 
infrastructure must 
be provided for 
the Waterberg 
coalfields, just to 
maintain the country’s status quo 
Andy McDonald, SRK Consulting 
SA principal engineer

THEY SaID IT

Waterberg plateau
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Botswana will host more than just a single coal mine in the next few years as 
African Energy Resources focuses on getting its coal mines, and associated 
power stations, off the ground.

IN SHORT

AfricAn EnErgy 
rEsourcEs 
a Botswana power player transpires
Coal-focused company African Energy Resources (AFR), listed on the Australian and Botswana stock 
exchanges, has developed a strategy aimed at providing power to the energy-deprived southern African 
region. This means taking an integrated approach: developing mine-mouth power stations to feed off 
captive supply, which they will provide from the company’s three large-scale deposits in Botswana, 
writes Laura Cornish.

“If you are in coal, the reality is 
that your greatest opportunities 
(at least for the next two or 

three years) lie in power generation,” 
MD Frazer Tabeart starts. “Because 
our asset focus is in Botswana, 
where there are significant volumes 
of coal, we are well positioned to 
take advantage of the demand 
for energy in the region. In the 
longer term however, there is also 
substantial opportunity for export 
from our projects, when the current 
inhibiting factors relating to export are 
resolved.”

It is common knowledge that the 
coal industry in Botswana is under-
developed and as a result lacking 

in export volumes due to the long 
distance the coal needs to travel 
to reach the coast, the coal quality 
which in some cases is lower than 
typical South African deposits, current 
low coal prices and a rail system 
unused to handling bulk commodities. 

Taking these scenarios into account, 
AFR has taken ownership of some 
of the country’s best deposits, which 
between them comprise coal well 
suited for power generation as well as 
export. 

“If we believe what the analysts are 
saying, the coal price is expected 
to remain fairly static for the next 
12 months, after which it will likely 

settle on a longer term price of about 
US$85 – 90/t. Nothing suggests this 
will be ‘wildly incorrect’. It is for this 
reason that we are predominantly 
focused on power generation. The 
cash returns from this are completely 
divorced from the international coal 
price. Ultimately, our plan is to be part 
of an integrated business where our 
power stations will each own their 
own coal mine. AFR will retain an 
equity position or gain a royalty return 
from the energy produced,” Tabeart 
outlines.

“Because we don’t have a balance 
sheet to fund an $800 million power 
project, we will use the coal in lieu 
of equity with a partner (which we 
already have in place for our primary 
asset Sese) who can finance the 
project. Ultimately, this means we will 
generate a revenue stream from the 
coal without having to directly mine it 
ourselves,” he continues.
 
“It has taken us two years to build 
a trusting relationship with the 
Botswana government, who we hope 
is pleased that we are contributing to 
the development of its coal industry. 
Admittedly, the sector is a long 
way from the market but not from 
electricity demand. We are stuck in 
a region of net energy deficiency. 
Botswana, Namibia, Zambia and 
South Africa are all short of energy 
– hence our decision to produce, sell 
and export electricity, not coal.” 

SESE – wELL ON ITS pOwER-
gENERATINg wAy
AFR discovered the large 2.5 Bt Sese 
thermal coal deposit (situated 50 km to 
the south of Francistown) in June 2010 
and has since completed a series of 
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in-fill core drilling programmes that 
have defined over 650 Mt of measured 
resources across two blocks, with 
an additional 1.9 Bt of indicated and 
inferred category coal resources.

“Sese’s coal quality is absolutely ideal 
for mine-mouth power stations and 
requires little processing. The deposit 
is conducive to being developed as 
a large, low strip open-pit operation. 
Its coal seam is thick and close 
to surface.” With the right power 
infrastructure it could deliver 10+ Mtpa 
of coal (around 5 Mt of product for 
export and 4 Mt for power station fuel).

Sese has been designed around the 
development and supply of an initial 
300 MW power station (with captive 
1.5 Mtpa of coal from Block C) – in line 
with a tender notice and expression 
of interest (EOI) which the Botswana 
government issued in August 2013. 
The EOI is regarding the development 
of a Greenfield 300 MW coal-fired 
power station within the country, from 
an independent power producer (IPP). 
Its intention indicates a timeline which 
would see the power station feed 
energy into the grid as early as 2016 
but no later than 2019.

“AFR and Saudi Arabian IPP 
company ACWA Power International 
formed a bid consortium in October 
2013 and we submitted an EOI for the 
power station. We have subsequently 

been shortlisted for the project and 
expect an indicative timeframe for the 
invitation of bids imminently,” Tabeart 
notes. Assuming the timeframe 
and successful bid outcome, the 
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consortium will 
be in a position to 
seek financial close 
on the project by 
year end after which 
they will source an 
EPCM contractor for 
construction start-up 
early next year.

AFR may retain an equity interest 
in the project post financial-close by 
virtue of the coal it has contributed 
to Sese Power (a wholly owned 
Botswana subsidiary of AFR) and 
can derive an income stream from 
dividends paid by Sese Power. 

Both the power station and the mine 
are scaleable, offering the potential 
to expand the generating capacity 
at Sese through additional power 
stations, each of which may have a 
different ownership structure. The 
measured resource defined at Block 
C alone contains enough coal to 
generate 2 400 MW of electricity for 
over 30 years.

Phase 1 of a definitive feasibility 
study has been completed on the 
block allocated for the power station, 
but until the agreement is concluded, 
little further action will take place on 
this project element. Unlike the power 
station, which takes between 24 and 
30 months to build, the mine requires 
far less time.

AFR however has not restricted itself 
to one opportunity with regard to the 
development of a Sese power station. 
In April this year the company entered 
into a non-binding memorandum of 
understanding (MOU) with Zambia 
electricity utility ZESCO and Maysen 
and Borowski Investments (M&B), 
an Australia-based investment and 
corporate advisory firm.

Zambia is currently experiencing a 
period of strong economic growth 
centred on new mine and smelter  
developments in  the  Copperbelt  
in  the northern part of the country.  
These new developments, plus the 
expansion of several existing large-
scale mines, is leading to a substantial 
increase in demand for power.
 

The parties have 
agreed to work 
together to explore 
the potential for 
the delivery of  
300 MW of base-
load electrical 
power from Sese  
into ZESCO’s 

grid in southern Zambia, 500 km to 
the north of Sese. 

AFR will undertake a desktop study 
to evaluate preferred options for the 
transmission and integration of 300 
MW of power supply. Preliminary 
studies have confirmed that there 
are no fatal flaws in the transmission 
options under evaluation.

MMAMANTSwE – A LONg-TERM 
pOTENTIAL ESkOM STRESS 
RELIEvER
The Mmamantswe deposit is 
situated just a stone’s throw away 
(<20 km) from the South African 
border, making it an ideal candidate 
for power supply to South Africa – a 
country desperate for coal but even 
more desperate for power. “The 
coal quality at Mmamantswe is not 
as good as Sese – it comprises a 
whole series of seams varying in 
thickness and shale layers – very 
much like the Waterberg coal. It also 
has a large barren overburden on 
top of the deposit,” Tabeart explains. 
However, it can reap the benefits 
from economy of scale due to its 
thick seams.

AFR acquired  Mmamantswe from 
Aviva Corporation in July 2013. 
It is situated specifically in south-
eastern Botswana, and comprises a 
measured and indicated resource  
of 1.3 Bt of thermal coal, including 
895 Mt of probable reserves.

The asset will have to be bulk mined 
and washed and is very well suited 
to mine-mouth power stations. “It can 
produce an Eskom-quality product 
for South Africa but it is likely we will 
replicate the Sese model, with the 
intention of exporting power to Eskom. 
Ideally, the mine needs to be designed 
according to specific power station 
design and requirements. Its potential 

is large enough for 10 Mtpa (ROM), 
producing about 5.5 Mtpa of product. 
This is ample for a 1 000 MW power 
station.”

Because of its proximity to South 
Africa, Mmamantswe is AFR’s second 
priority. The company is currently 
seeking development partners with 
expertise in negotiating with Eskom 
while simultaneously providing an 
adequate BEE rating. “Even though 
our operation won’t be situated in 
South Africa, Eskom’s stipulations 
for doing business are clear, and 
this includes a black empowerment 
component.”

MMAMAbULA (wEST) – ApTITUdE 
fOR gREATNESS
“We acquired Mmamabula (100 km 
north of Gabarone) in December 
last year because it has one of the 
best quality seams in the country.”  It 
contains 892 Mt of indicated resource 
coal and another 1.5 Bt of inferred 
resource coal. The majority of the 
coal occurs in two coal seams which 
are 4 – 6 m thick and 100 – 150 m 
below surface.

A draft ESIA and feasibility study 
to assess the underground mining, 
processing, marketing and transport 
logistics of up to 4 Mtpa of coal 
at Mmamabula West coal project 
were completed in March 2014 
and the company has submitted an 
application for a two year extension 
of the prospecting licence. “The 
study has revealed good yields for an 
international export standard product. 
Our biggest challenge for this project 
is the distance from the port, the 
current rail tariff and the current coal 
price. Should the coal price improve 
and the rail tariff decrease, we will 
develop a 4 – 5 Mtpa export quality 
underground coal project, potentially 
even larger.” 

“Mmambula West is not that same 
project that once belonged to CIC 
Energy, who years ago were looking to 
build a mine and power station complex 
capable of producing about 4 800 MW 
for Eskom. Our deposit is however part 
of that same complex, similar in size 
but higher in grade.” MRA

Main seam showing at the Sese trial pit

300  The size of the power 

station in megawatts that 

African Energy Resources is 

hoping to build on its Sese 

project property – for supply to 

Botswana’s power grid

fAST fACT
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Savannah Resources survey 
reveals Jangamo’s potential  
Savannah Resources, the AIM-listed exploration 
and development company, receives positive results 
from its ground magnetic test survey at its highly 
prospective Jangamo heavy mineral sands project, 
located in a world-class mineral sands province in 
southern Mozambique. The results demonstrate that 
it is possible to detect the geophysical signature of 
the heavy mineral sands deposits using an airborne 
platform, to rapidly advance and lower cost of the 

project. A heliborne 
magnetic and 
radiometric survey will 
define the extent of the 
heavy mineral sands 
mineralised system and 
any reworked strand 
lines, which are likely to 
carry higher grades.

SOUTHERN AFRICA

Bannerman to receive  
A$4 million for Namibian 
Etango uranium project 
Resource Capital Fund VI (RCFVI) agrees to provide 
a A$4 million convertible note facility to support 
the construction and operation of Bannerman 
Resources’ pilot plant at the Etango uranium project 
in Namibia. Bannerman considers the pilot plant 
to be a cost effective way of further de-risking 
Etango by confirming the definitive feasibility study 
assumptions, demonstrating the viability of the heap 
leaching concept to potential development partners 
and financiers, and progressing towards the detailed 

engineering stage. Bannerman’s advanced 
Etango project remains one 

of the very few globally 
significant uranium 
projects that can 
realistically be brought 
into production in the 
medium term. 

Ivanhoe Mines reveals big 
potential at Kipushi 
Ivanhoe Mines announces early results from the 
company’s underground diamond-drilling programme 
at the Kipushi copper-zinc-germanium-lead and  
precious-metals mine on the Central African 
Copperbelt in southern Katanga. The results have 
established significant down-dip extensions of  
the unmined high-grade ‘Big Zinc deposit  
discovery’. Ivanhoe’s drilling has extended the Big 
Zinc mineralisation to a depth of approximately  
1 700 m below surface, which is an additional  
200 m deeper than the previous lowest level of the 
Big Zinc discovery’s historical measured and indicated 
resources as they were recorded 20 years ago, before 
the Kipushi mine was placed on care and maintenance 
by its former owner in 1993. Ivanhoe cautions that 
the presence of mineralisation observed in the 
drilling to date at Kipushi is not presented to confirm 
historical assay results. It confirms only the presence 
of mineralisation similar in style to that observed in 
historical holes drilled by state-owned mining company 
Gécamines. Assays for copper, zinc, lead, germanium 
and precious metals are pending for the four initial 
Ivanhoe Mines drill holes reviewed in this release.
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Armadale’s Mpokoto scoping 
study shows strong returns 
Armadale, the AIM quoted investment company focused 
on natural resource projects in Africa, announces the 
results of the scoping study for the initial phase of mining 
at its Mpokoto gold project in the Katanga province of the 
Democratic Republic of Congo in which Armadale has 
the right to an 80% interest. Mpokoto has shown it is a 
robust low cost gold development project with attractive 
economic fundamentals, even at a gold price of  
US$1 100/oz. The scoping study focused on an initial 
phase of mining – based only on the shallow oxide ore 
body (30 – 40 m). There appears to be significant further 

upside potential 
from unweath-
ered ore at >30m 
depth, so the 
stage 2 scoping 
study will begin 
soon, focused  
on development  
of the ore body  
at depth below  
the 30 m.

EAST AFRICA

Sable upgrades Nimba iron 
ore resource  
Sable Mining Africa, the AIM-listed exploration 
company, announces a further JORC code-compliant 
resource update at the Nimba iron ore project in south-
east Guinea following expansion exploration drilling on 
a limited area of Plateau 3. The increase brings the total 
resource to 181.8 Mt at an in-situ grade of 58.8% iron 
estimated at a iron cut-off of 40%, with a 10% increase 
in indicated resource to 148.4 Mt from 134.4 Mt. The 
updated resource statement demonstrates the potential 
upside to the robust fundamentals demonstrated in 
the preliminary feasibility study, which was based on a 
maiden JORC probable reserve of 53.96 Mt at a grade 
of 61.6% iron.

WEST AFRICA

Uranium Resources 
increases loan to develop 
East African project  
Uranium Resources (URA) enters into a US$300 000 loan 
facility agreement with its major shareholder and strategic 
investor Estes to support the development of its Mtonya 
ISR uranium project in Tanzania. This is in addition to 
the US$1 million facility previously entered into and 
announced on 26 March 2013. With a maiden resource 
based on less than 10% of the prospective ground on 
the Mtonya illustrating significant upside potential, and 
proof-of-concept mineralogy 
studies completed, URA 
believes it has a regional 
mineralised roll-front 
feature that can be 
developed through 
in-situ recovery, 
the most cost-
effective and 
environmentally 
acceptable method of 
uranium extraction.

WorleyParsons awarded 
feasibility studies in  
Mauritania 
WorleyParsons is awarded two feasibility studies in 
Mauritania for the rehabilitation and modernisation of 
the Guelb 1 Plant and the development of the F’derik 
mine to demonstrate a 3 Mtpa production capacity based 
on a pre-feasibility study. The feasibility study for the 
Guelb 1 Plant includes reviewing the concept study and 
all available and relevant data, validating the data and 
plant on site, developing alternatives to maximise current 
assets throughput by evaluating production bottlenecks; 
as well as rehabilitation and modernisation potential of 
existing assets, and identifying alternatives to extend 
beyond the current assets to improve the production rate 
with minimum production interruption.

NORTH AFRICA
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Very few companies established during or just prior to the 2008 global recession can boast the 
growth rate achievements minerals processing specialist MIP Process Technologies can. 
MD Philip Hoff talks to Laura Cornish about the company’s road to success, which most 
recently includes the introduction of new product lines aimed at reducing capital expenditure and 
construction timeframes while compensating for skills shortages.

MIP PRoCEss TEChNoloGIEs’ 
star shines bright

September this year will mark 
MIP Process Technologies’ 
(MIP) seventh year in 

business. The month also represents 
seven years of substantial annual 
growth and significant increases in 
annual revenues. Hoff attributes this 
success to the gap his company has 
filled in the market.

“My intention was and remains 
to provide the mining sector with 
alternative options and choices in 
the minerals processing equipment 
sphere, aimed at providing cost 
effective solutions and offsetting 
poor service levels associated with 
traditional suppliers,” Hoff starts.

Coupled with the company’s strong 
black economic empowerment (BEE) 
status, heavy focus on enterprise 
development and capacity to take 
on steadily increasing market-trendy 

smaller-scale work, the company’s 
accomplishments are not surprising. 
 
“Contradictory to popular belief,  
I can also safely say that the best 
time to start a business is in a 
recession when companies have  
the time to forge new relationships 
and are forced to look at cost 
effective alternatives on offer. This 
is exactly the foundation upon 
which MIP’s name was built, and 
continues.”

Seven years later, with a host of 
completed projects notched on its belt, 
the Level 2 BEE-compliant company 
has retained its ethos, providing value 
for money products, on time and at 
the best quality; and its philosophy to 
look after an existing customer base 
that delivers repeat business in return. 
“Service is one of MIP’s keys success 
factors.” 

And while the majority of the 
company’s growth has been 
generated from South Africa’s coal, 
gold and chrome sectors (including 
retrofits), with expectations that 
this will continue in 2014, Hoff 
also attributes MIP’s growth to an 
expanding international footprint. 
Having established a company 
in America in 2011 (MIP Process 
Corporation) which has already 
completed a large flocculant plant 
project in the Philippines, Hoff 
is intent on growing his agency 
agreements as well. “My priority 
this year is to secure an agent in 
Australia which will focus on doing 
business on the continent as well as 
the Asian region.” This will follow a 
similar arrangement to the agency 
agreement MIP has in Brazil which 
last year secured business to supply 
thickeners and slurry samplers to 
Chile and Argentina.

21 m thickener
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NEW MINERALS PROCESSING 
DEVELOPMENTS 
Thickeners
Keeping with its philosophy to provide 
and adapt its minerals processing 
equipment and solutions to suit 
market demand, MIP has introduced 
two new thickener products to the 
mining sector. Having identified that 
on-site civil work is a key delaying 
factor for erection on site, causing 
equipment to stand idle for lengthy 
periods, Hoff has designed a 
thickener that overcomes this and 
numerous other challenges.

“Our customers are showing a 
preference for plant mobility (moving 
plants between sites as quickly as 
two years in some instances) as 
a solution to reducing operational 
expenditure,” Hoff discusses. MIP 
has subsequently introduced a 
bolt-together thickener which can be 
erected and disassembled quickly 
(in a third of the conventional time) 
because it does not require welding. 
This is particularly beneficial in Africa 
where qualified welding skills are 
scarce. All welding is completed 
during fabrication which takes longer 
in the workshop but allows for civil 

work completion on 
site. “It also requires 
fewer people on site 
to erect and fewer 
skilled workers, which 
subsequently reduces total erection 
costs.” While this may cause concern 
for leakage, Hoff adds that the 
company has developed a “special 
way” of sealing the tanks to prevent 
leaking.

“In the last two years we have 
supplied this innovative bolt-together 
thickener to projects all over Africa, 
including Mali and Gabon, and are 
also currently supplying locally to a 
platinum project and a coal project in 
South Africa. In 2011 we supplied a 
38 m diameter bolt-together thickener 
into Africa, which at the time was the 
biggest in the world.”

There is also an increasing 
preference for modular plants, 
requests for (multiple) smaller 
thickeners of 15m diameter or 
less (as opposed to a single large 
thickener), Hoff points out. “To 
meet this growing demand we have 
designed a thickener that does 
not require any civil plinths. These 
thickeners are also quick to install 
and can be designed using the bolt-
together concept.”

Samplers
“We have developed a cost effective 
combination sampler (incorporating 
both the primary and secondary 
unit into one). With a reduced head 
room capable of accommodating 
both units, a combination sampler is 
less expensive than purchasing two 
separate units. MIP has taken the 
product one step further. “We also give 

our customers 
a complete 
sampling 

collection compartment that 
can only be accessed by the operator, 
effectively making it tamper-proof.”

DUST EXTRACTION –  
ENORMOUS POTENTIAL
In 2013 MIP acquired all the rights 
and technology to Alliance Dust 
Control Services’ (ADCS) technology 
and products. ADCS has more than 
30 years of experience in providing 
dust and fume extraction solutions to 
all major industrial sectors, including 
minerals processing and extraction.

“The business may not be directly 
aligned with our core focus but holds 
enormous strategic growth potential 
for MIP.  More stringent regulation will 
be introduced in October this year 
for particulate matter (pollution) in 
the air. This makes dust extraction 
a growing market and so we are 
gearing ourselves for the opportunity 
to assist customers to reduce their 
particulate dust volume by taking 
the ADCS designs and technology 
to the next level – bigger. We have 
also established a good working 
relationship with a specialist in 
Germany who will help us achieve 
our objectives,” Hoff outlines.

The company aims to grow the 
business quickly through the 
relationships it has built and 
established in the minerals 
processing sector that are looking at 
dust extraction systems. Hoff says 
MIP is currently working on a variety 
of projects and recently secured a job 
for a major ferrochrome smelter in the 
Brits area. MRA

Secondary 
samplers

ADCS bag filter Don’t miss MIP at the 2014 Electra 

Mining show. The company will be 

exhibiting in Hall 6 (No. H05) with 

a stand bigger than it has ever had 

before.

electra Mining 

2014
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The perfect solution 
is within your reach

Fraser Alexander Tailings has 50 years of experience in hydro-remining across 
a range of commodities. Throughout this period we have made signi� cant 
investments in equipping our specialist staff with relevant expertise in this � eld. 
Our experience and deep specialisation, when deployed in combination with 
the right mix of equipment, are the source of a range of potential solutions to 
the challenges our clients face when seeking to extract value from old tailings 
dams.

But, in the end, it is only through a collaborative approach, where we engage 
with our client counterparts, that a “perfect solution” will arise. A unique, 
� t-for-purpose solution, customised to the speci� c in-situ circumstances 
encountered.  

It is such a partnering approach that we bring to the Evander Tailings 
Retreatment Project as we seek to deliver value to our client. 
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The recent announcement to proceed with the development of the Evander Tailings 
Retreatment Project (ETRP) is proof that precious metals producer Pan African Resources 
(PAR) is committed to retaining its low cost, high margin production profile, writes Laura Cornish.

ETRP 
Reversing the ageing process at Evander

The completion of the Barberton 
Tailings Retreatment Project 
(BTRP) in 2013 has shown 

PAR’s ability to lift the production 
profile and shareholder value from one 
of South Africa’s oldest gold mining 
operations. And it is this model it is 
looking to replicate at its Mpumalanga-
based Evander operation which it fully 
acquired early last year, adding an 
additional 10 000 ozpa of gold to  
the mine’s total production profile 
(±100 000 ozpa).

The development of a R200 million 
tailings retreatment plant designed 
to reprocess historical 50+ year 
old tailings material produced from 
multiple shafts within the Evander 
mining area, in conjunction with a 
strategy to access underground 
higher grade gold zones at Nos.7 and 
8 Shafts, will inject considerable life 
into a very old lady. “Our approach 
is to push for the right ounces at the 
right cost and this is what the ETRP 
is about,” CEO Ron Holding states.

“The volume of tailings materials at 
Evander is vast – 203 Mt in total,” 

says Holding. So vast in fact that 
the ETRP project was determined 
viable based on only two of six 
different dumps. The ETRP material 
specifically comprises a total mineral 
resource of 597 000 oz (57.8 Mt at 
0.32g/t contained in Dams 1, 2 and 3 
of the Kinross tailings storage facility 
(TSF)) and a mineral reserve of 369 
000 oz (32.3 Mt at 0.32g/t contained 
in Dams 1 and 2 of the Kinross TSF).

To viably recover its 10 000 ozpa 
target volume, the plant must retreat 
a substantial 2.16 Mtpa (or between 
180 and 200 000 tpm) of gold tailings 
at an expected cash cost of about 
US$800/oz. It will do this for about 
14 years. The estimated net present 
value of the ETRP is R170 million 
with a forecast project payback period 
of less than five years.

While these 
statistics 
showcase what 
will be a very 
attractive project, 
PAR has taken 
an extremely 

quick and cost effective approach to 
the project – aimed at getting it ‘up 
and running’ by January 2015 and 
operating at nameplate capacity six 
months later. “Our financial approach 
to the project has also been to ensure 
we do not compromise on delivering 
dividends to our shareholders,” 
Holding notes. The R200 million 
capex will be fully funded via a gold 
loan of approximately 15 700 oz 
from ABSA Bank and the ETRP 
construction cost is therefore not 
expected to impact materially on 
other Pan African cash flows.  The 
gold loan will be repaid in quarterly 
instalments over a four year period, 
commencing in August 2014.

UTILISING ExISTING ASSETS
All Evander ore mined at No.8 Shaft 
is processed at the Kinross plant, 

situated at No.7 
Shaft practically 
a stone’s throw 
away. In its hay 
day, the plant 
was capable of 
treating as much 
as 240 000 tpm Evander’s Kinross 

plant, looking onto 
tailingsInterior of Evander plant
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(ROM). It has since been reduced 
significantly following the closure of 
Evander shafts 1, 2, 3, 5, 6, 7, 9 and 
10. Today the plant is processing 
about 60 000 tpm (from surface and 
underground sources), “leaving us 
with the optionality to bring about  
180 000 tpm of processing capacity 
back on stream, and this is exactly 
the route we have chosen for the 
ETRP.”

What a ‘genius’ approach: this means 
no major civil or earthworks are 
required, no regulatory approvals 
required to establish a new site, 
and even more importantly, a lot of 
high-cost capital equipment items 
need only be refurbished, specifically 
the carbon-in-leach (CIL) plant. It 
will thereafter use electrowinning 
and smelting to produce a saleable 
product. Long lead items which 
are required for the project – leach 
tanks and carbon regeneration kilns 
– have already been ordered. The 
expected electric power requirement 
(2800 KWhr) will be sourced as part 
of the current Kinross plant power 
reticulation. “It is the combination of 
all these factors that will enable us to 
complete and commission the plant 
so quickly: in essence, 10 months 
from project start-up,” Holding points 
out.

Engineering firm Matomo (a Basil 
Read company), who successfully 
constructed PAR’s Phoenix chrome 
tailings retreatment plant as well 
as its BTRP, completed the ETRP 
feasibility report which indicates a 
40% gold recovery from the plant. 
The company was subsequently 
awarded the design, procurement 
and construction contract for the 
plant and is already established 

on site. “We know the people, we 
know the processes and we know 
their systems. As part of the larger 
Basil Read group, we are definitely 
comfortable working with Matomo.”

Fraser Alexander completed the 
TSF feasibility report and was 
awarded the contract to operate the 
re-mining operation. Holding adds 
that the current TSF at Winkelhaak 
will be used for the deposition of the 
ETRP tailings material, which only 
requires an updated environmental 
management programme, which has 
been completed. While the majority of 
the R200 million (R110 million) will be 
spent on plant design, refurbishment 
and construction, the remainder is 
allocated to re-mining, TSF and other 
infrastructure. Important to note, 
Holding mentions, is that the dams 
are located in close proximity to the 
plant (1.5 km or closer), so no major 
infrastructure is required to transport 
the material to the plant.

MORE ThAN AddITIONAL 
OUNCES
The ETRP has a greater strategic 
role than simply adding ounces to 
Evander’s total production profile. 
“The qualities of the areas we are 
mining at No.8 Shaft are cyclical in 

nature with periods of low grades 
and periods of higher grades which 
we anticipate to continue over the 
next few years. Our new retreatment 
plant will compensate for this and 
help mitigate the effect of the low 
grade cycles, which can last as long 
as 18 months. 10 000 ozpa equates 
to more than 10% of Evander’s low 
grade cycle ore, so it will make a 
significant difference to our overall 
grade recovery,” Holding explains.

“The retreatment plant also has 
the potential to remain operational 
beyond the current Evander  
lifespan (17 years), especially 
if additional tailings are brought 
on stream, but we will look at 
expanding the life of the mine as 
well. At present we are only mining 
the southern half of the Kinross 
pay channel. There is a more 
complicated section to the north 
which we will evaluate and possibly 
exploit down the line.”

TAILINGS IN AbUNdANCE
A remaining tailings mineral resource 
of 1.5 Moz (167.6 Mt at 0.28 g/t) 
exists on the Winkelhaak, Leslie, 
Bracken and Kinross Dam 3 TSFs 
situated on the Evander mining right 
area. This presents the potential for 
a larger tailings retreatment plant that 
may be constructed in the future.

“Our intention is to find investors for 
our large-scale projects, which in 
addition to Rolspruit, Evander South 
and Poplar, includes a high volume 
tailings retreatment project which 
could cost as much as R1 billion to 
deliver. I do believe the success of the 
ETRP may provide the springboard for 
a larger tailings project in the coming 
years,” Holding admits. MRA

Our new 
retreatment plant 
will help mitigate the 
effect of Evander’s 
low grade cycle, 
which can last as 
long as 18 months. 
Ron Holding
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Situated in Mpumalanga, 
adjacent to Secunda, PAR’s 
Evander operation will soon 

see its annual gold output increase 
from about 95 000 ozpa to 105 000 
ozpa. This increase will be attributed 
to the ETRP, a tailings retreatment 
plant designed to reprocess historical 
50+ year old gold tailings material 
produced from multiple shafts within 
PAR’s Evander mining area. 

Once operational early next year, the 
ETRP will retreat about 2.16 Mtpa  
(or 180 000 tpm) of gold tailings  
a month to recover its target 10 000 
ozpa capacity. Having successfully 
delivered on both of PAR’s most 
recent projects, the Barberton Tailings 

Retreatment Project and Phoenix 
(both tailings recovery projects), 
Matomo’s involvement in the ETRP is 
no surprise. 

“We undertook a high level study 
on the project in August last year 
which immediately progressed into 
a full feasibility study thereafter,” 
says Oriel Shikwambana, Matomo 
process director. “Having evaluated 
various options to reprocess old 
Evander tailings material, we settled 
on an ‘innovative approach’ which 
does not require the construction of 
a new plant,” he adds. In its prime, 
Evander’s Kinross metallurgical plant 
processed some 
240 000 tpm 

(ROM) of gold material. This capacity 
has subsequently been reduced to 
its current 60 000 tpm, processing 
material only from the single No.8 
Shaft. 

Instead of constructing a new 
retreatment plant, Matomo 
determined it could effectively bring 
the Kinross plant back to life. The 
re-introduction of 180 000 tpm of 
capacity from mothballed equipment 
on site will provide the required 
ETRP capacity. “If we had gone with 
conventional approach to the designs 
this project would not be feasible. 

By utilising and 
maximising on 
existing equipment 

MAtoMo’s INNoVAtIVE 
approach to tailings retreatment
Engineering Procurement and Construction (EPC) specialists Matomo, a Basil Read company, 
has provided its client Pan African Resources (PAR) with an innovative development approach to 
ensure its latest gold tailings recovery plant venture – the Evander Tailings Retreatment Project 
(ETRP) – is a success. Once operational, the retreatment project will elevate the production status of 
Evander Gold Mines – one of South Africa’s oldest gold mining operations writes, Laura Cornish.

2.16 Mtpa  The ETRP’s 

designed nameplate run of 

mine capacity

FAST FACT
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together with input from PAR and 
Evander Operational team, this 
project becomes viable.”

This may sound relatively simple, 
but the plant’s age was another 
major project-determining factor. 
“The maturity of the plant has 
its challenges, meaning all the 
equipment we will use for the plant’s 
process requirements needs to be 
refurbished to various extents,” notes 
Victor McLoughlin, Matomo project 
manager. “The biggest challenge lies 
specifically with the re-introduction 
of nine carbon-in-leach (CIL) tanks 
which need to be extensively 
refurbished and modified, not only to 
meet the process requirements but 
simultaneously ensuring that their 
project and operational lifespan (14 
years) is maintained – all this whilst 
not affecting current operations. 
To accommodate the new plant 
throughput, Matomo will also upgrade 
the elution circuit and convert 
one of the existing Zadra elution 
columns to an AARL elution column, 
thus ensuring higher capacity to 
accommodate upgrade requirements 
with minimal modifications.

“Safety is a huge consideration, 
especially in the CIL area due to 
the current operational 
processes. 
We will be 
working at 
heights of  
18 m in the 
tanks in order 
to replace 
the severely 
corroded top 

sections (top 4 – 6 m). In order to 
complete the scope of work within the 
project timeframe and considering the 
restricted access within an operating 
plant, planning and coordination is 
critical to the success of this project. 
“Because the existing sections of 
the plant will remain operational 
throughout the duration of the ETRP 
build, we have to ensure the integrity 
of plant as modified/upgraded. To 
this extent our design has had to 
isolate all additional external loads 
from the CIL tanks, in order to reduce 
the risk to the plant and the project,” 
McLoughlin continues.

Challenges aside, the ETRP 
approach provides numerous 
advantages as well – including an 
incredibly fast timeframe. With very 
few civil and earthwork foundations 
required, the ETRP is expected to be 
up and running at the start of the new 
year. This is less than a year from 
site establishment (which Matomo 
achieved in April).

“The small amount of civil works 
required will accommodate the 
necessary pieces of new equipment 
– a regeneration kiln, linear screen 
and inter-stage screens, as well 

as slight civil 
modification 
to the 
existing two 
thickeners,” 
McLoughlin 
outlines. “We 
are also able 
to move 
so quickly 
thanks to 

PAR, who has played a major role 
in ensuring this project will achieve 
its production deadline by placing 
orders on long lead items during the 
feasibility stage and their intimate 
involvement during design process,” 
Shikwambana adds. “95% of the 
mechanical equipment has been 
ordered, with steelwork fabrication 
also scheduled to commence shortly.”

Interfacing with Fraser Alexander, the 
company contracted to manage the 
tailings storage facility (TSF) contract 
portion (re-mining), has also been 
strategically important. “After defining 
the battery limits, we are now working 
well together. Providing product to the 
plant is an important element of the 
entire project and must be a seamless 
process as well as disposal of tailings 
to the TSF,” Shikwambana points 
out. The current TSF at Winkelhaak 
(one of the old Evander tailings dams) 
will be used for the deposition of the 
ETRP tailings material. McLoughlin 
says an overland piping team is 
already on site to construct a 6 km 
long pipeline to the TSF.

“This project may just have started but 
we are confident of its success as we 
have a well-established relationship 
with PAR and a good relationship with 
the team on the plant. Everyone has 
been involved in this project from the 
initial concept stages and therefore 
really understands the process that 
needs to be followed. Our philosophy 
is a one-team, transparent partnership 
approach with the client which we 
truly achieve when we work with 
PAR,” Matomo MD Erik Bruggink 
concludes. MRA

Having evaluated 
various options 
to reprocess old 
Evander tailings 
material, we settled 
on an ‘innovative 
approach’ which 
does not require the 
construction of a 
new plant. Oriel Shikwambana

They said iT

Matomo may have a list of new tailings 

retreatment plant projects on its project 

belt but also recently completed a project 

similar in nature to the ETRP for Gold 

One. This project entailed upgrading Gold 

One’s Cooke plant tailings reclamation 

capacity in Randfontein from 300 000 

– 400 000 tpm. The project, completed 

on time and within budget, also required 

extensive equipment refurbishment.

did you know?

Evander No.8 Shaft



MATOMO’s focus is the EPC execution of process based and renewable energy projects. Projects can be 
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MaxiMising  
the bottom line

the wealth of experience in plant 
operations and mining, coupled 
with extensive debottlenecking 

and Greenfields materials handling 
expertise, is combined through 
intense review processes to achieve 
optimised layouts resulting in the 
reduction of both capex and opex, 
ensuring maximum return on 
investment. 

Although focusing on improving 
individual plant components is one 
aspect of elb’s capability, elb’s 
main drive is to achieve improved 
overall plant performances with its 
modular beneficiation plants. to date 
the company’s largest modular plant 
has an 800 tph throughput.

“our broader focus is to penetrate 
the market through implementation 
of our large-scale (200 – 250 tph) 
modular beneficiation units. this is 

being driven by the market’s need 
to move into production or increase 
production in the shortest timeframe 
possible, while keeping costs low and 
maximising throughput,” says Joyce. 

Designing, building, erecting and 
commissioning larger-scale plants 
within a short time frame delivers 
massive returns to clients. “We are 
successful in doing this, thanks to 
our track record and proven concepts 
and designs which have already been 
successfully deployed”. 

“elb makes use of its in-house 
construction capability to ensure we 
stay the masters of our own destiny 
during execution.” the company’s 
project portfolio is proof of market’s 
recent demand, having completed two 
large-scale modular plants already with 
another three under construction. MRA

ELB has a strong focus on improving its clients’ bottom line. Modular: general manager Graham Joyce 
says clients continue to be impressed by the company’s innovation, both in beneficiation options and 
layout effectiveness which are driven by improving the business case.

elb specialises in delivering modular plants
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Are you looking for cost-effective size-reduction and classification of ores, industrial minerals and concentrates? 
Contact Loesche SA to find out the advantages of the Loesche Grinding System for your beneficiation process.

MILLING & CLASSIFICATION IS OUR BUSINESS

Tel: +27 (0)11 482 2933 | Fax: +27 (0)11 482 2940 | Email: umeyer@loeschesa.co.za | Web: www.loesche.com
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illFROM INVENTING BETTER SOLUTIONS 

EVERY DAY
E V E N  1 0 0  Y E A R S  O F  B E I N G  A N  I N N O V AT O R  A N D  
M A R K E T  L E A D E R  D O E S  N O T  K E E P  U S

Waste not,  
WAnt not
The mining sector can no longer afford to waste – time, capital expenditure or the opportunity 
of treating potentially profitable lower grade ore reserves. MC Process’ minerals processing 
capabilities, technologies and methodologies provide the industry with solutions to minimise 
wastage in many processing areas, writes Laura Cornish.

South Africa’s coal sector 
is becoming increasingly 
strained as demand for 

power increases while resources 
are rapidly depleting. “As a 
result of this, local coal 
mining companies 
are looking to dry 
more of their fine 
coal, ultimately 
delivering a wider 
spectrum product 
to the industry,” 
says ELB minerals 
processing 
equipment: general 
manager Mark Craddock.

having recognised this need, 
Craddock has added what he 
describes as the ‘ideal equipment 
to dry coal fines effectively’ to the 
product portfolio, thanks to the 
establishment of an exclusive 
partnership with elgin equipment 
Group from the US, a worldwide 
leader in the design, manufacture 
and supply of coal processing 
equipment. “We represent and have 

the distribution rights to the group’s 
Centrifugal Services (CSi) and 
Centrifugal mechanical industries’ 
(Cmi) centrifuge equipment range.”

While centrifuges are already 
recognised for delivering lower coal 
moistures, Craddock is showcasing 
additional benefits associated with 
Cmi’s patented centrifuge technology. 
the Cmi centrifuge is recognised 

primarily for its low levels 
of vibration and is able to 
treat coal with a broader 

particle distribution. 
“most coal plants in 
South Africa utilise 

separate fine and coarse 
coal centrifuge streams. our 

centrifuge technology 
is capable of combining 

both streams into a 
single circuit to produce one 
combined dry product without 
compromising on tonnage, 
while simultaneously reducing 
costs,” Craddock outlines. Cmi 

has also designed a large-scale  
450 tph centrifuge which is ideal to 
handle the volumes of coal (coarse 
and fines combined) required for 
South Africa’s power stations.”

mC Process has successfully 
supplied six units to a major coal 
operation in the Witbank coalfields. 
the lower vibration levels achieved 
through unit design results in lower 
maintenance costs and smaller 
structural requirements. MRA

3D image of centrifuge



Tenova Bateman Modular Plants
Strengthens its Offering

With more than 500 modular plants installed in 30 countries worldwide, Tenova
Bateman Modular Plants provide total processing solutions for fast track projects,
from run-of-mine ore to final product.  

Suited to a wide range of commodities, Tenova Bateman Modular Plants feature
cost effective design and processing; ease of transport and relocation; suitability for
remote sites; and global support and spares availability. 

Pioneering the modular plant concept in the 1960s, Tenova Bateman Modular Plants
continue to offer competitive processing and reduced risk in difficult locations in
Africa and worldwide – pushing the boundaries of dense media separation for
optimum fit-for-purpose client solutions.

58 Emerald Parkway Road, Greenstone Hill Ext 21
Johannesburg 1609, South Africa
+27 11 899 9111  
enquiries.TMM@tenova.com
www.tenova.com

TENOVA is a worldwide supplier of advanced technologies, products and engineering services for the metals and mining & minerals industries.
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“The conference focused on 
identifying ways to make 
Zimbabwe’s mining sector 

a key driver of economic growth and 
stainless steel is an obvious choice,” 
Parker comments. “Zimbabwe is 
already a nickel and ferrochrome 
producer, which makes it feasible 
for the country to produce stainless 
steel, which would be a value-
added product that is in line with the 
government’s beneficiation strategy.”

In his opinion paper, Parker says 
stainless steel has great future growth 
potential and many niche markets in 
Zimbabwe. The country already has 
an established history of nickel mining 
and refining at its Empress and Bindura 
facilities, as well as the Zimplats 
refinery. Known prime nickel resources 
include the Trojan, Shangani and 
Hunters Road nickel mines, together 
hosting approximately 386 000 t in 
reserves and resources. In addition, 
nickel as a by-product of local Platinum 
Group Metal (PGM) production is 
estimated to be 10 000 tpa.

Chrome is also available in 
abundance and, in terms of iron, 
Zimbabwe has long been a steel 

StainleSS Steel 
production 
in Zimbabwe a possibility
In his presentation at the recent mining beneficiation conference held at Victoria Falls in Zimbabwe, 
John Parker, acting MD of SNC-Lavalin’s Johannesburg office, said stainless steel production has 
the potential to contribute to that country’s economy. A Mining Review Africa exclusive.

producer through the Zimbabwe Iron 
and Steel Company (ZISCO), located 
outside Kwekwe in Redcliff, with an 
historical steel production capacity 
of 1 Mtpa. Parker says negotiations 
around the revival of ZISCO are in 
progress, with remaining known iron 
resources at the Mwanesi Ranch in 
Chivhu estimated at 30 Bnt.

In terms of markets for stainless steel, 
Parker says global growth in both the 

steel and stainless markets over the 
past 10 years have been driven by 
China, creating definite opportunities 
for stainless steel producers. Annual 
growth is 2.5% in the steel industry 
and 5% in the stainless steel industry.

In tandem with bulk production 
of stainless steel, there is also 
significant potential for smaller 
Zimbabwean suppliers to produce 
a wide range of stainless steel 
products tailored to different 
strength characteristics. These 
include products suitable for high 
temperature applications and 
corrosive environments, as well as 
those that provide aesthetic appeal.

In his presentation, Parker discussed 
the “mini mill” concept pioneered by 
Nucor in the American steel industry. 
“At one time steel was produced 
by a few very large integrated mills 
which were very cumbersome and 
inefficient. As a result, many of these 
have been forced to close and today 
more than 50% of American steel 
is produced by a multitude of small A section of the concentrator plant at Bindura Nickel Corporation

Zimplats smelter in Zimbabwe
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and nimble ‘mini 
mills’ that are 
efficient and able 
to stay close 
to cutting-edge 
technologies.”

The small 
production 
capacity of these 
mini mills requires 
low capital 
intensity. Key 
features of such 
facilities include 
the use of metallic 
feedstocks, as opposed to ores such 
as scrap, direct reduced iron 
and hot briquetted iron. These 
small mills have far lower energy 
requirements, since no primary 
ore reduction takes place. A 
simple and flexible process 
flowsheet incorporates electric 
arc furnace primary melting, 
ladle refining, continuous casting 
and forming for long and flat 
products. 

Parker says stainless steel 
mini mills would not differ 
very much from this concept. 
Metallic components such as 
primary iron or scrap, nickel, 
ferronickel or ferrochrome, and 
even stainless steel scrap are 
added to the electric arc furnace 
in the proportions required for a 
particular product. AOD (argon 
oxygen decarburisation) ladle 
refining removes carbon, silicon 
and other deleterious elements, 
before the continuous casting 
process begins, followed by 
forming of long and flat products.

“Potential production statistics 
suggest that a plant with a 
capacity of 200 000 t of stainless 
steel products is possible in 
Zimbabwe,” Parker submitted. 
“A typical 304 austenitic grade 
would require 20 000 t of nickel, 
65 000 t of ferrochrome and 
110 000 t of pig iron or scrap 
annually and the plant would 
need about 15 MW of power 
to sustain operations. It would 
make sense to position such 
a facility in Kwekwe, close 
to the source of pig iron and 
ferrochrome, where there is 
good transport infrastructure and 
access to power supply.”

However, in concluding his 
presentation, Parker stressed 

that several 
significant 
challenges 
would have to 
be overcome to 
achieve production 
of stainless steel 
in Zimbabwe, 
foremost among 
these being 
the availability 
of power and 
the need for 
the appropriate 
technical and 
business skills 

to operate a high-tech stainless 

steel mill. Other challenges are the 
need for reliable and cost-effective 
rail transport to preferred export 
harbours, and investment in rolling 
stock. The Bindura nickel smelter and 
refinery would have to re-open and 
the Hunters Road nickel prospect be 
developed. Local PGM producers 
would also have to start refining their 
base metals, while at least a portion 
of the ZISCO facility would need 
refurbishment. 

In a related pursuit, SNC-Lavalin is 
involved in a feasibility study focused 
on beneficiation of PGM concentrate 
in Zimbabwe. MRA

Zimbabwe is 
already a nickel 
and ferrochrome 
producer, which 
makes it feasible 
for the country to 
produce stainless 
steel, which 
would be a value-
added product that is in line with 
the government’s beneficiation 
strategy. John Parker

They said iT
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Reflux classifieR technology  
the future of fines gravity separation
FLSmidth’s patented reflux classifier technology proved so successful in the first few years following 
its introduction to the local mining industry that it is now positioned to play a key role in the fines 
beneficiation of strategic commodities. A Mining Review Africa exclusive.

Already well proven with 
operating units in Asia, 
Australia and North America, 

reflux classifier technology separates 
fine particles on the basis of either 
density or size, improving the 
efficiency of the process with its 
unique tilted design. The reflux 
classifier can be applied to a 
relatively broad range of particle 
sizes to achieve a higher recovery of 
valuable material than other water-
based technologies, as long as the 
ratio of the top size to bottom size 
particles is 4:1. 

The equipment combines three 
technologies: a lamella settler, an 
autogenous dense medium separator 
and a fluidised bed separator. It 
comprises inclined lamellar channels 
that deliver better hydraulics than 
conventional technologies. 

The reflux classifier is the ideal 
alternative to spiral technology, 
as it uses an environment-friendly 
process that reduces carbon 
footprints by up to six times. In 
addition, by enhancing the ability 
to recover and concentrate fine 

particles, reflux classifier technology 
reduces the rate of increase in 
energy intensity in mining. The 
improved particle recovery and 
energy savings have the potential to 
achieve immense cost savings.

Water flows up through a distributor 
plate at the base, suspending 
particles within the vessel. A set of 
parallel inclined plates amplifies the 
segregation rates of the particles, 
allowing slower settling particles to 
pass through the zone of inclined 
plates, while also allowing the faster 
settling particles to return to the zone 
below. The inclined plates effectively 
increase the sedimentation area 
of the vessel and permit higher 
throughputs. Gravity separation 
is achieved by generating a high 
suspension concentration of high-
density particles in the lowest zone. 
Hydrosizing occurs when the device 
is operated at lower concentrations 
and higher fluidisation rates.

“The reflux classifier has emerged 
on the mining platform at a time 
when fines minerals beneficiation 
has become the latest buzzword,” 

Tebogo Kale, business development 
and technology specialist for 
reflux classifier at FLSmidth, says. 
“Historically owing to the difficulty 
associated with beneficiation of 
fines, this material has largely 
been discarded into slimes dams 
or stacked with the waste product. 
However, in the current economic 
climate the value of these strategic 
minerals now demands that they 
are beneficiated in the most energy 
efficient and cost effective manner 
for downstream processes – all this 
while working within a framework of 
diminishing technical skills.”

Reflux classifier technology has been 
particularly successful in achieving 
the sharp separations essential 
in the recovery of metallurgical 
coal. FLSmidth has conducted a 
significant number of tests that 
prove conclusively that it performs 
well in both coking and thermal coal 
applications, with particle sizes in 
the range of -2 mm. The company is 
currently designing a full-scale ‘plug 
and play’ system to demonstrate 
the benefits of the technology to 
the thermal coal sector. The benefit 
of this system will include reduced 
footprint, capex and operational 
personnel requirements as well as 
increased efficiency; and the ability to 
take on varying feed conditions while 
delivering consistency of product 
grade.

In the iron ore sector, the recovery of 
fine particles is an important concern 
in terms of process performance and 
production costs, and ongoing efforts 
have been devoted to increasing the 
efficiency of handling these fines. 
Tests performed last year in Canada 
on spiral tailings and a screened 
spiral feed proved that products 
meeting commercial iron oxide 
concentrate specifications with very 
high recovery could be obtained in 
just one step with the reflux classifier 
at a pilot scale. 

Already proven in gravity-based separation engineering in Asia, Australia and North America, 
reflux classifiers are the next generation of fine coal and mineral processing equipment
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Kale says in a full scale application 
one RC2000 unit is able to replace 
36 single-start spirals in an iron 
ore process plant, processing 
feed volumes of up to 100 tph and 
achieving the required grade and 
recovery in a single stage.

In South Africa, a test unit 
installed at an iron ore end-user 
is currently delivering results that 
confirm that the reflux classifier 
performs extremely well in this local 
application. FLSmidth has since 
commissioned a full scale 100 tph 
unit at another operation to prove 
its capabilities in actual dimensions. 
Further iron ore producers in other 
African countries are considering the 
technology.

“We have no doubt that there will 
be no differential between the 

efficiencies of the pilot scale and 
full scale systems,” Kale says. “To 
this end, we actually guarantee the 
technology’s performance from small 
scale to full scale.”

Since 2011, the technology has  
been widely implemented in South 
Africa in the production of fine 
chromite and today, all the major 
chrome producing operations in 
this country have purchased the 
technology to perform chrome 
classification and tasks previously 
undertaken by hydrosizers (for 
classification) and spirals (for 
upgrading). FLSmidth is now 
conducting tests related to the 
application of the reflux classifier 
in the beneficiation of ultra-fine 
chromite in the range between  
-200 and 40 microns.  Until now it 
has only been possible to process 

this material using multi-stage 
spirals.

In terms of copper, FLSmidth is 
presently conducting small scale 
testing on malachite ores and mineral 
sands, which Kale says have definite 
future potential, based on successes 
in Australia in this arena. 

Within the greater FLSmidth Group, 
South Africa has become the global 
leader in the variety of reflux classifier 
installations commissioned. The reflux 
classifier is supported by a technology 
and R&D centre in Australia and from 
FLSmidth offices in South Africa, 
which provides technical support for 
both new and retrofit installations. 
Technical services are provided close 
to local customers by the FLSmidth 
Supercentre in Delmas, including a 
refurbishment capability and spares 
holdings. 

“Entering new applications also means 
that we come across new challenges. 
Actively listening to our customers 
has helped the reflux classifier to be 
the robust equipment it is today as we 
have improved the design based on 
their feedback. MRA

“The reflux classifier has emerged on 
the mining platform at a time when fines 
minerals beneficiation has become the 
latest buzzword,” Tebogo Kale
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LEt youR pRojECt FuNd ItsELF 
Another avenue for the juniors to consider
You have a really good mining project, but nobody is interested. We all know that capital is extremely 
difficult to raise right now and very few mining projects are being initiated. Sadly this includes some very fine 
properties that despite their high grades just don’t seem to be attracting funding.  
By Kevin Woods, APT CEO

Those projects that are fortunate 
enough to attract investors 
frequently need to part with a 

higher level of equity. The net result 
outcome of this is likely to be less 
attractive and less flexible to the owner. 

What if these projects could be 
brought online with far more modest 
funding, and grown internally? 

Appropriate Process Technologies’ 
(APT) latest initiative intends to prevent 
projects staying in the small league; 
rather to grow rapidly through logically 
planned increments, each of which is 
funded from the previous stage.

A PLANT fOR ALL SCALES  
ANd fEEd TyPES 
When APT created plants to suit 
various scale projects, the main 
motivation was to cater to the various 
market sectors across various size 
bands, from artisanals to juniors. 
Plants were designed and built for 
feeds of 3, 10, 20 and 80 tph, with a 
250 tph option on the drawing board. 
Within each of these bands, plants 
exist for alluvial, hard rock and tailings, 
and also combinations of these. 

All of the designs are modular so that 
components can be easily added 
or subtracted. Maximum flexibility 
is therefore available so the precise 
definition of the resource is not that 
critical from the outset and the plant can 
be adapted to changing circumstances.  

The unit processes include scrubbing 
ore disintegration, crushing, 
impacting, fine milling, free gold 
gravity concentration, bulk gravity 
concentration for sulphides etc., CIP/
CIL including elution, etc.  

STAGEd dEvELOPMENT 
The staged development system 
is available within each of the APT 
size bands, so, for example, a 
project wanting to stick to 10 tph 
scale because of mining constraints 

can nevertheless grow at that scale 
from alluvial through milling to a 
full-blown CIP addition. Additions are 
truly modular, requiring a minimum 
of additional infrastructure and site 
preparation to implement. 

RAPId IMPLEMENTATION  
ANd RAPId RETURNS 
APT plants are fully comprehensive 
of everything necessary to begin 
production, including spares and 
tools. The plants are prefabricated 
so that assembly time on site is rapid 
and trouble-free and since generators 
are included in the package, start-up 
is independent of local input. On site 
assembly and commissioning can be 
achieved in as little as four days.    
  
GROwING ThE PROjECT IN 
MANAGEAbLE STEPS fROM A 
SMALL bEGINNING 
Both scale and degree of complexity 
are therefore available in a modular 
format. A developer or investor 
wishing to grow their project from 
a modest beginning may therefore 
initiate it with a relatively modest 
capital outlay and then re-invest the 
returns generated from the project 

itself to implement either the next 
degree of complexity (if required) or 
reach the next size throughput stage. 
It may therefore be feasible within the 
time scale of the conventional mine 
development cycle to have grown the 
project to full viability through total 
internal funding.  

Conventional exploration may 
continue to substantiate longer term 
mine life and reserve delineation, but 
rather than being a prerequisite for 
production, it may indeed be funded 
from early production. This stage-
wise growth and reinvestment is 
termed ‘saw-tooth growth’. 

EARLy PROdUCTION CONfIRMS 
ThE fLOwShEET  
Apart from generating revenue 
from inception, early production 
confirms the process and through 
the ability to add and subtract unit 
operation modules various flowsheet 
configurations can be tested and 
optimised. Expensive downstream 
plant mistakes can therefore be 
avoided from the outset, generating 
confidence in the ore body, the project 
and the implementing team. MRA

No ‘milling’ about for LoEsCHE
Grinding specialist Loesche has received 
an order from Tanga Cement Company 
in Tanzania for the supply of two vertical 
roller mills – one LM 41.4 to grind  
cement raw material at a product rate of 
200 tph with a fineness of 15% R 90 μm 
and one LM 19.2 D coal mill with a grinding 
capacity of 20 tph with a fineness of 12%  
R 90 μm. The delivery of the mill key parts 
is planned for July 2014. 

This is the first order from Tanga Cement 
for Loesche. The construction of the 
Tanga cement plant commenced in 1978 
with commissioning taking place in July 
1980. Today, its daily capacity of cement 
production is 3 000 t. MRA

Loesche cement raw material 
grinding mill
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Mining On Top: Africa - London Summit brings 
together all the stakeholders to chart the path 
for developing the continent’s rich mineral wealth 
to everyone’s benefit.
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 • Sustainable practice
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 • Environmental protection
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 • Local content development
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 • Transparency in governance
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South AfricA’S only 
REFINEd CoppER pRoduCER

OUrS IS a mIxEd bag
The copper operation comprises an 
underground mine, a concentrator, 
a copper smelter with anode casting 
facilities and an associated acid plant, 
an electrolytic refinery tank house, 
a rod casting plant, a magnetite 
separation plant and by-product 
recovery plants. 

The Palabora block-cave mine is 
a benchmark for integrated design 
with the block cave height reaching 
a record of 450 m up to 700 m 
rendering Palabora a world-class 
mine. The production footprint is 
relatively small, measuring 650 m 
in length and 200 m wide with 20 
production cross-cuts and 320 draw-
points. 

One of the projects that saw Palabora 
Copper shining its light in the world 
was undertaken in 2004 where the 
20th cross-cut was brought into full 

production and continuing to achieve 
30 000tpd, relinquishing the projects 
as one of the fastest ramp-ups to full 
production in the world. 

The vermiculite operation 
comprises an open pit mining 
operation and a recovery plant.

The global vermiculite market 
continued to competitively increase 
through competitive pricing to enhance 
the business market share. Vermiculite 
sales revenue increased by 15% to 
R466 million in 2013 compared to 
R405 million in 2012. The increase 
was largely attributed to higher sales 
volumes. Our vermiculite products are 
sold to three international subsidiaries 
based in Europe, North America and 
Australasia through the Singapore 
office.

Our magnetite business has 
essentially been the most profitable 

constituted by export market in Asian 
and China. The magnetite operation 
is set to produce 10 Mt of magnetite 
for local and international markets. 
Magnetite is mostly involved in the 
production of steel and the appetite 
in that market has been booming 
for quite some time now. Locally, 
magnetite is mostly used in coal-
washing largely by Eskom’s coal-fired 
power station.

ThE EmplOyEr Of chOIcE
Since its inception in the mid-1960s, 
Palabora has been at the forefront 
of employment practices in the local 
mining industry. Palabora, which 
employs in the average of 2 200 
employees aims to remain industry 
competitive through its favourable 
conditions of employment. This is 
reflected in the utmost importance 
we deem the safety and health  
of our employees in order to  
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Palabora Copper, South Africa’s only producer of refined copper continues to focus its efforts to 
mining beyond compliance by involving our employees as shareholders in the company, together 
with black economic empowerment consortium, Chinese consortium and IDC. Palabora Copper 
successfully extracts and beneficiates copper and other by-products in the Ba-Phalaborwa area of 
Limpopo Province and provides the local market with 85% of its copper requirements. 
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remain efficient and profitable as  
a business. 

mININg bEyONd cOmplIaNcE, 
rEachINg TO OUr cOmmUNITIES
The transformation of the business 
in the sense of meeting our 
BBBEE targets, the Mining Charter 
compliance, and the Social and 
Labour Plan requirements from the 
Department of Mineral Resources are 
essential to Palabora Copper. Over 
the years, we have invested hundreds 
millions of rand in developing the 
communities through the Palabora 
Foundation, our community project 
execution partner. 

phelang Wellness and disease 
management centre
Amongst of the recent projects 
include the completion of the Phelang 
Wellness and Disease Management 
Centre, in Namakgale, the largest 
township in this area. Part of our SLP 
the project costs totalled just over  
R 7 million to construct.   

The clinic has been in existence for 
the past 27yrs but due to growth in 
the population, the need for more 
varied and diverse health services by 
communities in the labour sending 
areas, a bigger facility was needed. 
In order to meet the needs of the 
communities and raise the standard 
of services the Palabora Foundation 

worked with the SABS to put together 
a menu of services that would befit  
not only a clinic but a Wellness 
and Disease Management Centre 
that will comply with the a National 
Standard for  Comprehensive Health 
and Disease Management. The 
structure of the facility was therefore 
designed to comply with SANS16001. 
The structure has been completed 
and the facilities will be ready for 
beneficial usage by the communities 
in the first quarter of 2014. The 
objective of the Phelang Wellness 
and Disease Management Centre is 
to promote educational awareness 
and prevention and deliver, treatment, 
care and support of HIV, TB, STIs, 
and access to social services. The 
centre provides these varied and 
diversified services to a population 
of about 150 000 as part of the local 
primary health care

Supporting the local businesses 
In October 2013, Palabora Copper 
has initiated an intensive Supplier 
Development Programme aimed 
to develop 30 local suppliers into 
becoming potential suppliers to 
large companies such as Palabora 
Copper and others in the area. 
Various locally owned businesses 
had the opportunity to apply for to 
be part of SDP, and we received 417 
applications, verified 217, shortlisted 
and interviewed 167 to get the 

required 30. Already, some of these 
suppliers have secures business with 
the mine. We estimate opportunities 
worth over R50 million that the 
local companies will be receiving. 
This apart from the continuing 
transformation effort to bring in lager 
BBBEE companies how may not 
coming from the surrounding areas to 
further strengthen our credential and 
even move beyond compliance.  

gOINg grEEN
The company is a certified ISO 14001 
business, that subscribes to world 
leading practices. 
 
Located directly adjacent to the 
world-renowned eco-tourism 
attraction, the Kruger National Park, 
Palabora coordinates several onsite 
wildlife management and cultural 
heritage programmes as part of its 
ongoing sustainability drive. 

Over the past years Palabora Copper 
has retained a record of being one of 
the safest mine in South Africa and 
Africa at large. This is particularly due 
to our stringent SHEQ regulations 
and procedures in place and the 
effective management of contractors 
on site. 

WE lOOk ahEad
The mine is undertaking a life-of-mine 
extension project known as the Lift II.  

palabora copper refinery
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The project aims to extend the life of 
the business up to 2030. The project 
includes the magnetite reclamation 
and beneficiation study aimed at 
creating additional revenue from the 
250 million legacy stockpile.

The Lift II Mine Project has reached 
a significant milestone during the 
course of 2013 as the Palabora 
Mining Company Board approved 
the Lift II project to move to full 
feasibility. This was as a direct 

result of the extended pre-feasibility 
study being concluded in October 
2013. The extensive prefeasibility 
study has significantly enhanced 
our understanding of the ore body 
resources and reserves as well as 
outlining the business and technical 
direction for developing a Lift II 
underground mine to replace the 
existing Lift I. Lift II has the potential 
to extend the life of mine to 2033. The 
Board is expected to make a decision 
if the project is to move to full-scale 

development end May, 2014. The 
company committed about R 700 
million to the prefeasibility study and 
approximately R10 billion is expected 
to be spent on development of the 
project. With the board giving green 
light from pre-feasibility to feasibility 
in October 2013, we continued 
targeted exploration drilling to further 
inform the block model, providing 
deeper knowledge of the ore body 
as well as the most appropriate mine 
design going forward. 

IT’S NOT bUSINESS aS USUal
Like most of the mining houses in 
South Africa, the costs production 
versus the downward looking demand 
in of commodities, the forever 
changing prices has affected us. 
Palabora Copper started in 1956. 
Therefore the costs of maintaining 
aged equipment is higher and in 
order to maintain our buoyancy we 
constantly have to reduce costs to 
remain viable and profitable more 
importantly, able to fund Lift II 
developments. MRA

contact person:
keith mathole, General Manager 
Corporate Affairs and Company 
Secretary
Tel: 015 780 2182
fax: 015 780 2061
E-mail: keith.mathole@palabora.
co.za
postal address: PO Box 65, 1 
Copper Road, Phalaborwa 1389
Website: www.palabora.com

palabora copper concentrator

palabora copper evolves
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GROUND SUppORt yOU caN 
DEpEND ON
Orica formerly sold the range of 
ground support products and services 
under the brand Minova, which was 
rebranded in 2007. The integration 
of Minova helped Orica focus its goal 
of being the global leader in ground 
support systems, adding to its already 
successful commercial explosives 
and blasting systems.

“Our products and services help 
customers to overcome the 
challenges of roof control and ground 
support in a wide range of geological 
conditions. Our focus is improving 
the safety and productivity of our 
customers’ operations, helping them 
overcome operational challenges,” 
O’Conner reveals.

tacklING cOal aND haRDROck 
challENGES
Orica offers high performance ground 
support solutions to underground mines 
globally with customers operating in 
both the coal and hardrock sectors. 
In an effort to enhance the safety and 
productivity of the mining industry, the 
company ensures ground support in 
even the most challenging geotechnical 
domains.

ORICA 
puts safety back into underground mining
As South African mines become deeper, the issue of underground safety has become increasingly important. 
Orica understands that underground mining is one of the more dangerous ways to make a living, and setting 
explosive charges is perhaps the riskiest part of all, says product development lead Donald O’Conner, which 
has led to the growth of the company’s ground support division. Vicky Sidler reports. 

With innovation for improved rate of 
advance in development mining and 
reduced cycle time in production, 
the ground support division aims 
to improve productivity through 
consolidation of pillars or filling of 
cavities, injection of rock strata or 
rock mass and ventilation control 
for safety and improved air flow and 
power cost optimisation.

“Our vision is to provide clever and 
resourceful solutions to customers 
around the world. This vision is 
delivered by an organisation focused 
on customer needs and collaboration, 
operational excellence, innovation 
and the creation of value for our 
customers and shareholders alike,” 
O’Conner explains.

cOMMIttING tO GROwth  
IN afRIca
Reindus is a South African 
investment group with interests in the 
water, energy and mining services 
sector within South Africa and across 
the SADC region. Orica has taken a 
25% investment in its South African 
mining services operations, which 
includes explosives and ground 
support activities, making Orica 
fully Black Economic Empowerment 

(BEE) compliant in terms of the South 
African Mining Charter.

“The Reindus venture demonstrates 
Orica’s commitment to growth in 
Africa, positioning us for growing our 
presence in advanced explosives 
initiating systems in South Africa. 
Orica’s network of explosives 
operations in Africa is the platform 
for offering our leading ground 
support solutions to the mining 
industries there,” says O’Conner.

Orica’s General Manager Africa 
(Acting), Dr Dallas Wilkinson, has 
also welcomed the investment 
by Reindus and said there were 
clear synergies between Orica and 
Reindus in their collective links 
within the local mining industry. “The 
combination of our two groups will 
provide a formidable model that will 
support Orica’s growth in ground 
support and explosives in Africa. 
This will include Orica accessing a 
broader customer base within the 
South African mining market.”

“Orica’s growing explosives base in 
Africa will also provide a platform for 
predicted ground support and mining 
chemicals expansion in the region. 
This venture demonstrates Orica’s 
commitment to growth in Africa, 
including positioning the company’s 
expanded presence in advanced 
explosives initiating systems in 
South Africa,” Wilkinson said.

Reindus’ Managing Director, Mr 
Leven Moodley, said: “Reindus is 
delighted with this new partnership. 
Orica is well known for its world 
class safety standards for both 
employees and customers; and 
this gives us additional comfort that 
existing and new customers will 
be exposed to the best available 
solutions for their mining operations 
relating to blasting and ground 
support.” MRA

Orica’s products and services help customers to overcome the challenges of roof control 
and ground support in a wide range of geological conditions



To developing tomorrow’s technology and solving today’s 
challenges. 

Ground Support
With the integration of Minova, Orica is 
now the global leader in Ground Support 
Systems for mining, tunnelling and civil 
engineering. Our range includes steel and 
chemical products as well as a variety of 
strata support services.

Blasting Systems
Orica is the global leader in supplying com-
mercial explosives and blasting systems 
to the mining and infrastructure markets. 
Our offer includes bulk explosive systems, 
packaged explosives, initiating systems, 
electronic blasting systems and Blasting 
Services.

Mining Chemicals
Orica is a leading global supplier of sodium 
cyanide for gold extraction. We also supply 
other specialty chemicals such as frothers 
and collectors for mineral processing.

Mining Chemicals
 › Leaching
 › Flotation and other reagents
 › Emulsi�ers
 › Services

We’re committed...

Orica Mining Services South Africa (Pty) Ltd 
Cnr Anvil & Brewery Road
Isando, Gauteng, South Africa, 1600 
Tel: +27 11 923 1900   
Email: rsamarketing@orica.com
Web: www.orica.com

Orica Advertisement April 2014 A4 Page.indd   1 2014/04/29   02:41:07 PM
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Having recognised the local 
demand for equipment 
capable of mining larger 

tonnages than ever before, Joy 
Global’s African business has 
welcomed the newest continuous 
miner to its family fleet. 

“The introduction of the new 
generation Joy 12HM37-C (with 
entirely new design and new 
geometry) which has designed 
and developed in South Africa, is 
primarily to meet the South African 
underground coal mining industry’s 
high productivity requirements,”  
says Walters-Gerout. “Next to its 
largest predecessor, the 12HM31 
series which is capable of cutting  
30 t/minute, our new machine can 
do 35 t/minute with an 18% increase 
in cutting face. Over the period of 
a month or year this will have a 
significant impact on total tonnages 
mined,” he continues.

The miner has more to offer however 
than just increased production rates. 

Joy GlobAl 
making millionaires
Eskom is in desperate need of coal to fuel South Africa’s power stations as electricity demand creeps 
steadily higher. The result is seeing coal mines look for technologies to assist push production to  
greater levels. Productivity-driven equipment supplier Joy Global (Africa) has subsequently introduced  
a new continuous miner aimed at helping underground coal mines break new production records, 
engineering director Croydon Walters-Gerout tells Laura Cornish.

The company has already delivered 
its first Joy 12HM37-C continuous 
miner (in January 2014) and has also 
received an order for the supply of 
another six units, also this year.

MIllIONaIRES MaDE
Having supplied its 400th continuous 
miner to the southern African coal 

a continuous miner at Greenside is equipped with 
water jets. Water sprayed onto the cutting head 
minimises coal dust in the working environment. 
Photo courtesy of Anglo American and Philip Mostert

It has a more effective dust control 
system thanks to an integrated 
scrubber and has reduced noise 
levels of between and 6 and 10 dBA 
– the result of a new poly-coated 
chain. Walters-Gerout adds that 
the overall machine is 30% more 
reliable that previous generations 
and has a 20% reduced total cost 
of ownership.

market in March this year, Joy 
Global (Africa) has been proving 
the productivity of this product line 
for a number of decades already. 
Walters-Gerout believes about 250 of 
these remain in operation today. “In 
2005 the first high voltage machine 
mined 1 Mt – in just 10 months – 
at Greenside colliery. At the time 

12HM37-C
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Greenside owns 15 Joy shuttle cars

it was the fastest million tonnes 
ever achieved from a continuous 
miner. Last year, three of our miners 
achieved just over the 1 Mt mark at 
Greenside, which we truly recognise 
as a remarkable achievement in 
terms of the machine’s capabilities,” 
Walter-Geroute emphasises. 

They could have partly contributed 
to the mine’s increase in annual 
production, which rose from 2.89 Mt 
in 2012 to 3.26 Mt in 2013. 

The first Joy continuous miner 
was delivered to Greenside in the 
early 1980s and followed shortly 
thereafter by a complete replacement 
programme, formed in part to update 
the machines with new technology 
as it was introduced to the market. 
Today, Greenside has four 
continuous 
miners in 
production 
with another 

currently undergoing a rebuild. Each 
has an installed power of 963 kW. 
In addition to this, the mine owns 
15 Joy shuttle cars and a complete 
105 m-long Joy 1 500 tph flexible 
conveyor train (FCT). “We only have 
two FCTs deployed in South Africa; 
the other is operating at Goedehoop,” 
Walter-Gerout notes.

The FCT is designed to help ensure 
the machine delivers to its full 
production potential, literally allowing 
it to run continuously, requiring only 
the correct mine design to do so. With 
eight global patents, the Joy FCT 
is the only simultaneous tram-and-
convey, single-operator, underground 
continuous haulage system available 
in the world today. It eliminates any 
haulage-related bottlenecks from 

typical underground 
continuous miner 
operations. By 
removing this 
restriction, the 

FCT allows today’s high-production 
continuous miners to operate at their 
maximum capacity.

The key to the effectiveness of the 
FCT is its patented flexible conveyor 
and traction system that permits the 
FCT to be operated as one single unit. 
It can continuously convey material 
along its length while simultaneously 
tramming to follow the continuous 
miner’s every move. The FCT can 
convey coal at flow rates up to 27 t/
minute. Infinite variable control of 
conveyor belt speed permits maximum 
belt loading and minimum belt speed, 
consequently extending the wear life 
of the belt itself. The chain traction 
system is distributed along the entire 
length of the machine, resulting in 
incredible traction with exceptionally 
low ground bearing pressure, when 
compared to other haulage machinery. 
Material degradation is minimal due 
to there being no transfer points along 
the length of the FCT. MRA

Continuous miner in operation

Known in Zulu as the ‘shongololo’, 
the flexible conveyor train 
in Greenside colliery is 
revolutionising underground coal 
mining in South africa. 
Photo courtesy of Anglo American

5 000  The number of 

continuous miners shipped 

around the world since 1953

FaST FaCT
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Vereeniging-based underground 
support systems and safety-
focused company, Mine 

Support Products (MSP), is jointly 
owned by international manufacturing 
and engineering company DCD Group 
and Robor – a leading manufacturer 
and supplier of welded steel tube and 
pipe, cold formed steel profiles and 
associated value added products.

The company’s range of Terra Drill in-
stope integrated telescopic roof bolt 
drilling rigs, designed to ensure safer 
and more stabilised underground 
drilling, has been used extensively by 
a number of high-profile gold mining 
operations since being introduced 
locally in 2007. 

MSP general manager Conrad 
Engelbrecht points out that the 
lightweight and easily manoeuvrable 
Terra Drill rigs can be set in position, 
before being operated remotely from 
a safe distance, in order to ensure 
improved safety of drilling personnel 
underground. 

“Terra Drill rigs come in eight different 
models that weigh between 12 and 
42 kg, which improves transport 
and manoeuvrability in confined 
underground working areas. Despite 
their varying sizes, all models have 
a footprint of just 450 x 450 mm for 
further space saving,” he explains.  
All MSP Terra Drill rigs are air operated 
at an optimal pressure of 400 - 500 
kPa, which results in a pneumatic 
thrust of at least 200 kg. Remote 
control hose lengths vary from 3 to 6 m 
to ensure that the drill operator is a safe 
distance from the powerful drilling rig. 

Although in-stope roof bolting is not a 
legal requirement in Africa, Engelbrecht 
believes that the value of the Terra Drill 
rig will become more apparent to the 
mining houses, when they weigh the 
initial cost of purchase against the risks 
of unprotected underground drilling. 

Engelbrecht reveals that another 
major safety breakthrough developed 
by MSP is the company’s proprietary 

PRoduCt INNoVAtIoN 
improves safety in african mining
As underground safety plays an increasingly important role in the mining industry, greater emphasis is being 
placed on implementing innovative new products and technologies in areas such as in-stope underground 
support systems. A Mining Review Africa exclusive.

Hydro Rocbolt device – a revolutionary 
advancement in underground support 
system technology that features a 
patented friction ring that fits around  
its shaped tube. All MSP Hydro 
Rocbolt devices have been proven  
to withstand weights in excess of  
12 t in varying conditions, which is far 
beyond the industry requirement of 8 t. 
MSP is also currently in the process of 
developing Shredderbolt – a wrought 
iron rod that is set with a fast setting 
concrete. 

MSP was the first company in the 
southern hemisphere to launch an 
on-site dynamic testing facility in 
October 2013. The revolutionary 
new dynamic testing facility consists 
of a vertical press that is able to 
accurately simulate underground 
seismic activity by testing static loads 
of up to 100 t and dynamic loads of 
40 t at 3 m/sec. Engelbrecht states 
that the press can test units up to  
4.2 m in length and allows MSP to 
test the compliance of its support 
units in accordance with the Mine 
Health and Safety Act (MHSA). 
“This is the first time since the 
decommissioning of the Terratec 
press at the CSIR seven years ago 
that a company is able to test in 
compliance with the MHSA.”

The MSP vertical press consists of 
a top platen that can be adjusted for 

different sized samples to be tested. 
A bottom base housing the hydraulic 
cylinder extends 3.5 m underground 
and has a moveable middle platen. 
Hydraulic oil is pressurised and 
stored inside two large hydraulic 
accumulators, which allows for 
enough energy to be stored to 
produce the 6 850 l/mine needed to 
achieve 3 m/sec movement of the 
middle platen. The oil is released into 
the cylinder via two 100 mm logic 
valves, which is the largest in Africa.

Engelbrecht adds: “When the oil 
is released at such high speeds 
and pressure, it causes the middle 
platen to jolt up at 3 m/sec, which 
simulates various degrees of seismic 
activity that may be encountered 
underground.” Engelbrecht further 
notes that the middle platen of the 
press moves up from the bottom at 
30 mm/min during the static load 
testing at up to 100 t of force. “A load 
deformation graph is then plotted for 
analyses.”

“This facility enables us to work 
closely with rock engineers to 
determine exactly what they require 
for their specific project. It also places 
MSP in the unique position of being 
the only company in the local market 
that can fully substantiate its product 
quality in terms of physical testing,” 
Engelbrecht concludes. MRA

The new dynamic testing facility  
consists of a vertical press that is able  

to accurately simulate underground seismic activity



SINGULAR FOCUS

The Answer to Your  
Productivity Demands
Specifically engineered for Southern Africa high seam mining, the Joy 12HM37C 

continuous miner is an impressive combination of cutting power and durability. 

Improved geometry increases sump force, shear down force and up shear force. 

Pushing productivity even further, the 12HM37C is designed for high seam mines 

up to 5.1 metres and is capable of cutting 30 tonnes per minute.

Additional features include integrated scrubbers for more effective dust control, 

poly-coated chain to reduce noise and an improved traction reducer which 

increases bearing life.

Meet the challenges of your workload with a Joy 12HM37C continuous miner.

JoyGlobal.comJoy Global, P&H and Joy are trademarks of Joy Global Inc. or one of its affiliates.
© 2014 Joy Global Inc. or one of its affiliates.  All rights reserved.

Steeledale, Johannesburg   South Africa
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Thermo Scientific 
Niton Portable XRF 
analysers deliver 

accurate elemental 
analysis with efficiency for 
companies across all stages 
of mining and exploration. 
Shipping of samples 
to laboratories is time 
consuming and logistically 
expensive but with Thermo 
Scientific Analysers, 
laboratory quality data is 
provided on site. ‘Time-to-
discovery’ is a competitive 
advantage and now there is no 
waiting for the critical data required 
to determine ore boundaries, mine 
mapping, grade control, and other 
key operations.

The Thermo Scientific Niton XRF 
analysers are used in all stages of 
mining including mining exploration and 
provide solid data quickly to delineate 
ore and waste boundaries, including 

Superior geochemical analySiS  
in SecondS, right on Site

the quantitative analysis of elemental 
concentrations necessary for confident 
decision-making during exploration.

MININg PRodUCTIoN 
Thermo Scientific Niton XRF 
analysers deliver fast, laboratory-
grade sample analysis, providing 
accuracy for defensible data for 
financial transactions, ore trading, 
and ‘go/no-go’ decisions.  

MINE SITE aNalySIS   
The ability to send and share 
XRF data to headquarters 
allows easy collaboration for 
informed decisions and avoids 
lab turnaround delays and 
costs. General-purpose mine 
site analysers can be used 
for multiple casual users and 
eliminates problematic ‘one-
offs’ for the laboratory, which 
interrupt routine work. It is an 
analytical alternative to busy 
laboratories.

INdUSTRIal MINERalS  
Offering quality detection limits and 
unmatched precision, the Niton 
FXL XRF analyser is one of the 
instruments of choice for evaluating 
the composition of raw materials 
such as gypsum and limestone 
for industrial mineral use. It can 
determine penalty elements in 
coal (iron), iron ore, bauxite and 
limestone. MRA



For more information contact Jean-Tite Oloumoussié at:
jeantite.oloumoussie@spintelligent.com | +27 21 700 3508

Tap into the future of DRC’s $24 trillion mineral reserves 

Driving large scale mining through innovative mining 
technologies on DRC’s copperbelt

KINSHASA - DRC

DRC MINING &
INFRASTRUCTURE
INDABA

LUBUMBASHI - DRC

KATANGA
MINING
WEEK

21 – 23 October 2014
KINSHASA, DRC

www.ipad-drc.com

28 – 30 October 2014
LUBUMBASHI, DRC

ww.ipad-katanga.com

5th edition

10th edition

BOOK YOUR SPACE NOW FOR 
DRC’S LEADING INTERNATIONAL 
MINING EVENTS

ONE COUNTRY, TWO EVENTS, COUNTLESS OPPORTUNITIES

New in 2014: Golf day26 October



E
Q

U
IP

M
E

N
T

 &
 S

E
R

V
IC

E
S

www.elmontgomery.com

 Mine-Water Management

 EIA & Feasibility Studies

 Hydrologic Modeling

 Wellfield Services

 Mine Closure & 
 Remediation Support

MINING SECTOR SERVICES

new beginningS for an entire mining town

a new lightweight chock enterS the ring

The Northern Cape is seeing 
mining developments gain 
ground thanks to the region’s 

rich iron ore investment opportunities. 
One such opportunity will see an 
entire town situated in this province’s 
borders relocated to allow for 
expansion.

Making a remarkable contribution 
to this process is Africa’s leading 
manufacturer of prefabricated 
buildings, Kwikspace Modular 
Buildings (Kwikspace).

The town, formerly called Sishen, 
was renamed Dingleton in 1990 and 
was originally established in the early 
1950s to accommodate local miners 
working at Sishen. Although the area 
has significant potential for further 
iron ore mining, it has been limited 
by the fact that the town of Dingleton 
is situated 500 m away from the 
mine’s open pit boundary, which 
is the minimum required blasting 
distance from human settlements. 
It is for this reason, to allow for 

mining in the buffer zone, that the 
community is being relocated to 
Kathu, approximately 30 km away. 
Residents’ quality of life was also 
being negatively affected due to the 
proximity of the mining activity.

Kwikspace was contracted to supply 
prefabricated housing in Kathu for the 
construction team involved with the 
town relocation. It is currently involved 
with the erection of a 1 000 person 

camp which includes the supply of 129 
prefabricated accommodation units as 
well as a kitchen and diner measuring 
1 464 m², a mobile recreation building 
measuring 164 m², 20 change rooms 
and ablution units and two site offices 
measuring 141 m² each. The prefab 
housing project was initiated in mid-
March and Kwikspace anticipates 
completion of the camp by the end of 
June 2014.

“Although this is a massive project, 
we fortunately have over 40 years’ 
experience on our side, which makes 
the magnitude less daunting and 
more exciting. We are confident 
that our contribution to this project 
will have a positive impact on the 
developments of the mining industry 
in this area,” comments Roberto 
Campos, Sales Executive for 
Kwikspace. MRA

Reference:
Case Study: The Dingleton Resettlement: 
Changing for the Better
http://www.kumba.co.za/reports/kumba_ar2011/
sustainability/ov_case_dingleton.php

Having identified the need to 
produce an effective, durable 
but lightweight chock that 

would not be expelled from under 
a tyre, heavy duty mining specialist 
Trysome has developed a range of 
polyurethane wheel chocks to suit all 
mining vehicle types and sizes.

The company says its wheel chocks 
are impact, corrosion and chemical 
resistant. Their high visibility makes 
them safe to use and being made 
from polyurethane material affords a 
solid, yet lightweight product.

When developing the new wheel 
chocks, weight was considered highly 
important for addressing manual 
handling. In some instances, the 
chock was being used frequently 
throughout a shift. This made it 
necessary to lighten the chock in 
order to make it easier and safer to 
handle repetitively. 

Following several reported incidents 
of wheel chocks being expelled from 
under a tyre and coming close to 
injuring personnel, Trysome’s wheel 
chock was designed to incorporate 

a ‘toe’ which locks the chock into 
position during operation. The first 
wheel chock lightened was the Size 5 
whose weight was reduced from 24 kg 
to between 13.5 and 10.5 kg. 

A range of tests was carried out 
to assess how the wheel chock 
performed in operational conditions. 
The final test was carried out on a 
loaded CAT 797B truck on a 10% 
gradient with one chock placed under 
each wheel. The truck held its position, 
proving the design to be suitable for 
use on appropriate vehicles. MRA
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take-up SyStemS a big problem?
Experience shows that the major problems associated with all types of conveyor tension take-up systems can be 
attributed to mechanical friction. During installation and commissioning, every component of the conveyor system 
is in ‘perfect condition’: clean and lubricated. Thereafter maintenance is on a breakdown basis. Trolley wheels, 
pulleys, ropes etc. are never re-lubricated and the frictional components are largely ignored as insignificant.
By Ian Plunkett, technical director at Iptron Technology

In time, every mechanical device 
will fail due to wear and friction. 
The quality of design determines 

just how long that time is.

TaKE-UP wINChES
A wide variety of take-up winch 
types is available for automatic 
tension control. Each type has its 
own behaviour, advantages and 
disadvantages.  

In a take-up winch system, only the 
pulleys between the in-line falls of 
rope affect the ‘accuracy’ of winch 
actuated tension control.  Thus in a 
system with two falls of rope on the 
take-up trolley, only the single pulley 
on the trolley can affect the accuracy 
of measurement.  Note however that 
the combined friction of all pulleys 
between the trolley and the winch 
directly affects the winch loading.

ThE RoPE aNd PUllEy SySTEMS
Wherever there are ropes and 
pulleys, there are significant frictional 
components.  Generally these are 
ignored as insignificant but whatever 
friction is present is a nightmare to 
measure or predict. The principal 
frictional areas are:
•	 flexing	of	the	rope	–	typically	

+-1.5% for a new rope on a good 
pulley

•	 bearing	friction	–	negligible	on	a	
fully loaded good pulley

A ‘dry’ rope can have five times 
greater friction, pushing the flexure 
friction as high as 5% per pulley (with 
rolling bearings).

BEaRINg fRICTIoN
Measuring these frictional 
components is a very difficult and 
inconvenient task. Clearly minimising 
the number of pulleys is an important 
aspect of design. It is paramount that 
all pulleys and take-up trolley wheels 
should have rolling bearings. There 
is absolutely no place for any kind of 
bush in these.

ShEaVE whEEl/PUllEyS
Friction in the pulleys causes tension 
differentials in the winch rope.  Anyone 
who has used a plastic block and tackle 
to lift an engine out of a car will have 
noticed that you have to pull a whole lot 
harder to raise the engine than when 
lowering it. When pulling the rope to 
raise the engine, the last rope is visibly 
slacker. This is due to friction in the 
pulleys. In conveyor tension control, the 
winch is at one end of the rope while 
the load cell is at the other. 
 
Slow dowN zoNE
Multiple falls of rope in the take-up 
trolley area are often used to reduce 
the take-up rate, i.e. a steel cord 
belt does not need a lot of take-up.  
The bulk modulus for steel cord is 
approximately 10 times that of fabric 
belts. Winch take-up systems can be 
located in-line with the take-up trolley 
with a single pulley on the trolley. This 
is the least troublesome situation yet 
the trolley pulley has a 180° wrap 
imposing the greatest stress on it.  
This is the pulley most likely to fail first.  

TaKE-UP TRollEyS
The take-up trolley is the 
‘measurement carriage’ for the 

tension. All and any friction in the 
wheels will directly detract from the 
accuracy of measurement degrading 
the tension measurement. You cannot 
weigh a fish with a sticky scale.

The reason why friction affects the 
tension control so badly is because 
the tension transducer senses the 
tension in one leg of the rope pulling 
on the take-up trolley. Any friction 
in the pulley between the falls of 
rope will cause an imbalance in 
the tension thereby degrading the 
measurement. The tension signal is 
used by the tension control system to 
decide when to make an adjustment.  
The termination of the adjustment 
is critical and is calculated while 
the system is in motion when the 
frictional error is at its highest. The 
sensed tension will therefore be in 
error by the total amount of friction.  
After the system has stopped, 
repeated readjustment will occur  
until stabilisation has been reached.

Sheave wheel friction causes an 
asymmetrical force to be applied to 
the take-up trolley. In turn this causes 
tracking problems for the conveyor 
belt. MRA

hydrogeology expertS
With a client list that includes most of the world’s major domestic and 
international mining entities, Montgomery & Associates (M&A) is a 
leader in the field of mining hydrogeology.

M&A has a history of 
partnering with mining clients 
to address their evolving 

challenges. The company offers 
traditional water supply services as 
well as innovative ways to model 
dewatering processing, manage 
operations using customised 
monitoring tools and characterise 
aquifer conditions in deep boreholes 
under challenging chemical and 
temperature regimes. These services 

are integral to projects requiring 
hydrogeologic investigations for an 
environmental impact statement or 
environmental impact assessment.

M&A also offers consulting services 
in the areas of water supply 
and recharge, environmental 
hydrogeology and water policy 
and economics, as well as a suite 
of tools for data management, 
collection and analysis. MRA
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O-line leader in Cable Management and Structural Support Systems
The O-line Projects division was formally established in the early 2000’s and geared to cater for the high demands of 
the industrial sectors. Although initially focusing on the mining, petrochemical and power sectors, it now also services 
the heavy industries and more recently added the renewable energy sector to its service portfolio.

 The division caters for high volume production of a quality product, in a short time period to meet the rigorous 
schedules of the blue chip projects. Secondly to provide design and research capabilities the core focus being problem 
solving, load capabilities and advanced corrosion protection. Thirdly and most importantly the ability to be involved at 
design stage, and working closely with both the client, Consultants and Project Houses.

Remember “O-LINE”…….We design, manufacture and supply quality products that meet the needs, wants and 
requirements of the cable management and structural support systems industry throughout Africa and the global arena.
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