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Agenda/programme

* Contextualise mining

* How it is done now

* What is proposed

* The financial justification
* The plan
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Witwatersrand - historical
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What is a mine

* Gold in the ground does not = money.
* To mine it you need to get to it.

* People mine it therefore it needs people sized
holes to get to it.

* Minerals in the ground — with a mining plan
= A mineral Reserve

e Uneconomical to mine narrow ore bodies of
limited grade

GIR
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Ore Classification

EXPLORATION
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Consideration of mining, metallurgical, economic, marketing, legal, &
environmental, social and governmental factors
(the 'modifying factors')
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Witwatersrand — available In
stopes < 50 cm
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Case Study

Middelvlei Reef: Doornfontein Mine

100m

~ >50cm
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’ _ Middelvlei Reef: Doornfontein Mine Additional Au

560kg
= R88.8 Million

Total Au ?
Conventional Mining
495kg i N

Total Au
Nederburg Miner

1055kg N |

Bottom Band thickness

I <2000 cmgit : : ,
0 50 100m
I > 2 000 cmgit £

= > 50 cm

© CSIR 2009 our future through science



100
22000 ~
20000 - 90
“» 18000 - 80
wn
5 —
< o
_5 16000 L 70 X
= 14000 >
"'q—_) -60 ©
) [
= 12000 c
(@]
£ 50 2
3 10000 “2’
v 0 F
<’ 8000 =
2 20 £
» 6000 O
c
(@]
= 4000 20
2000 10
0 0
1 3 5 7 9 >10
Potential Pay Limits (g/ton, @ 50cm stoping width)
|

©CSIR 2009 www.csir.co.za our future through science




Tons of Gold

Welkom Bothaville Klerksdorp ~ Potch Gap Carletonville / Central Rand East Rand  South Rand Evander
Gap West Rand

22 618 tonnes of gold
= R3.588 Trillion
(at $638, R:$ 7.05) 8
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What Is the Nederburg Miner?

A system for mining reefs of less than 30cm
thickness with no dilution

* Mechanized o
* South African 7 o

* Novel — not scaled down

Injector

¢ P ro bab Iy Combine with Microwav N ¢
_ LOW COSt Roof Drill & Bolter? ?;;Ezé%gg::;?)
- Low height

- Not automated at first
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The Plan?
More like the challenges

* How to break rock
* How to locate underground
* How to localise underground
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Where are we now?
The Concept

* 30cm height
e Swarm of mini mining robots

* Each with their own job to do
- Break rock
- Clean up the broken rock
- Measure the environment
- Track the reef
- Provide power for rock breaking
- Positioning of locating beacons

GIR
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The Plan
current decisions

* Ultra sonic beacon system for underground
localisation

* Single prototype goal (not the entire team yet)
*  WiFi communication methodology

* South African Built platform

* Electric Rock breaking technology

* [nterim deliverable of a safety platform

GIR
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What we don’t know yet

* How to track the ore deposit

* How to provide the required power for the
system (aim for a non tethered system)

* How to manage to power for the system
* How to control a team of robots

* How to manage a team of teams

* What the mine design will look like

* What the impact of narrow stopes will be in
the host rock

* How to control the rock breaking tool

e What we don’t know
£

GIR
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Questions

* Looking for partners
* |nteresting and challenging journey
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