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GLOBAL DISTRIBUTION 
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(Source: http://web.wits.ac.za/) 



Inter-layering of chromitites and 
anorthosites: Upper Critical Zone 
(stratigraphic exposure of over 1m) 



Gold and PGM sector South African GDP 
contribution 
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Total South African PGM production and associated market 
share (1975-2009)   
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An analysis of South African PGM production 

potential to prolong global competitiveness 

Can the Eastern Limb, Bushveld Complex, be 
considered, by investors, in preference to the 

Western Limb? 



Strategic & Tactical determinants for the 
PGM sector 

Deposit 

Legislation 

Economy 

Geology Econ Infra Mining 



Strategic Determinants 

Factor Description Decision support 

S1 Global PGM sector Economic Fundamentals Global Economy 

S2 National Policy 
Framework 

Legislative Environment to 
support resource 
development 

RSA Governmental 
Frameworks 

S3 Direct eastern limb 
factors 

The Eastern limb contains 
sufficient deposit 

Corporate strategic 
directives 



Tactical Determinants 

Factor Description 

T1 
Supply pipe-line – 

development phases 
Resources and Reserves 

T2 
Mining  supports safer 

mechanized 
techniques 

Mining Engineering 

T3 
Economically 
competitive 

Deposit economics, cash costs 

T4 
Adequate power and 
water, and refinery 

capacity  
Infrastructure related 

Geology Econ Infra Mining 



This work provides 

Integration of diverse data sources to provide a 

holistic, and strategic, view of the South African 

PGM landscape, with specific reference to the 

eastern limb, Bushveld Complex 

 
There is an overall lack of cumulative studies, in the 

public domain, that strategically and tactically 

appraise the South African PGM production sector 



Strategic 1 

The long-run forecast of demand and 
supply dynamics underpin a 

continued need for PGM production 



http://automobiles.honda.com/fcx-clarity/


Global PGM demand per use sector (2010) 

Rhodium 

Palladium  Platinum  

Autocatalyst

Industrial

Investment

Jewellery

(Data source: Johnson Matthey) 





Platinum 
Palladium 

Rhodium 

(Source: JM, 2010) 



Mineral basket comparison 
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Long-run demand and supply trends 

‣ Global demand for PGM’s is forecast to be 
sustained – underpinned by auto catalyst and 
jewellery sector demand growth (especially from 
China) 

‣ The world needs PGM’s 

‣ Can South Africa remain the number one global 
supplier? 



Strategic 2 

‣ Mineral and Petroleum Resources Development 
Act No. 28, 2002 (MPRDA) 

‣ The Mineral and Petroleum Resources Royalty Act 
(28/2008) (MPRAA)  

 



Legislative impact on market share 

0.00

20.00

40.00

60.00

80.00

100.00

120.00

140.00

160.00

0.00

0.10

0.20

0.30

0.40

0.50

0.60

1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

P
ro

d
u

ct
io

n
 t

o
n

n
e

s

P
e

rc
e

n
ta

g
e

AngloPlatinum Impala Platinum

Lonmin All other producers

Total production tonnes



Mine Nationalization 



Strategic 3 

The eastern limb contains deposits of 
sufficient size, and grade, to support 

mineral production 



Producers – 4PGM resource base (ozM) 

 



MR Resources versus grade 
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UG2 Resource versus grade 
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Tactical 1 

An eastern limb supply pipeline, 
comprising all phases of the mineral 

resource value chain is currently 
present 



PGM pipeline per development phase 

Phase Total (2006)* Total (2010)* West (2010) East (2010) 

Initial Expl. 18 20 6 9 

Adv Expl. 13 17 6 7 

Pre-Feasibility 7 9 2 2 

Feasibility 9 6 0 5 

Construction 6 3 2 1 

SUM 53 55 16 24 

* Total includes North 



And pipeline resource tonnes 
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Tactical 2 

 

Initial mining of the eastern limb will 
be at shallow to intermediate depth 

facilitating largely mechanized 
operations that are cost effective and 

safe 



Mining safely 
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Electrical
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5% Explosives

6%

Unknown
6%

Inundation
7%

Machinery
8%

Other
11%

Powered 
Haulage

18%

FOG
37%

RSA – PGM  
2005-2010 
N=191 
(Source: DMR) 

West: 38% FOG 

          19% P/H 

 

East:  41% FOG 

          12% P/H 



Rock engineering implications 

‣ The development of Bushveld specific rock-mass 
rating systems 

‣ Optimal sequencing of UG2 and overlying 
Merensky reef  - inducing comparable conditions 
to deep level mining 

 



Conventional versus mechanized mining 



Principle choice of mining method 

Mining method Prevalence West East 

Mechanized – Bord and 
Pillar; XLP 

26% 3 4 

Hybrid – Mechanized 
tramming, conventional 

stoping 
48% 10 5 

Conventional – 
longitudinal breast, with 

handheld rock drills, 
material removal via box-
holes using scrapers, rail 

hoppers 

26% 3 2 



Mining costs per method 

Direct mining costs (July 2010) 

Mining method USD/m2 USD/tonne mined USD/equiv reef oz 

Conventional 643-357 50-92 857-1643 

Hybrid 472-542 57-93 1114-1643 

Mechanized 257-414 39-42 886-1000 

Open-pit 9-14 357-428 



Tactical 3 

 The production of PGM’s on the 
eastern limb is economically 
competitive, relative to the 

continuation of western limb 
production 



Producer economics  
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Cumulative cash costs – existing operations 

West East 

Average (USD/oz) 1,264 1,355 

Range (USD/oz) 638 – 1,661 696 – 2,575 



Tactical 4 

Adequate power and water supply 
exists to support mine development 

on the eastern limb 



Western versus Eastern limb infrastructure 

WEST EAST 



Power and water supply 

2009 West East 

Power (MJ/t ore) 524 346 

Water (M3/t ore) 1.26 1.35 

Data Source: Mudd (2010) 

• Reality: Impact of global economic downturn has resulted in 
financing and development delays for: de Hoop Dam, Medupi 
power station 
 
• With increased production there will be constraints 
 
• Smelter availability and increased chromite concentrations 



Core conditions – cumulative impact 
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Regional  
development  

prospects 

 
•Four main “regions” 
 
•Contiguous lease 
area synergies 
 
•Especially for water 
and power supply 
delineation 

 

 

 



We want to consolidate and start growing the 

eastern limb through existing and new 

partnerships. We’re also working on collapsing 

the farm fences and realising value across them 

through co-operation” 



Outcomes 

‣ Significant potential exists for regional planning and co-
operation: contiguous lease area synergies, regional geological 
(pothole) investigations; also consider lessons from the 
western limb and Witwatersrand 

‣ The most inhibiting production constraints are “above-ground” 
risks 

‣ South Africa could remain globally competitive in the supply of 
PGM’s if the above ground risks are mitigated successfully 

 

 



Can the Eastern Limb, Bushveld Complex, be considered, 
by investors, in preference to the Western Limb? 

 
Through investigation of both strategic and tactical 

determinants; the eastern limb is considered moderately 
viable to produce PGM’s in preference to the western limb 



THANK YOU 


