
1

Siguiri 

AngloGold Ashanti 
Investor Day November 2011

Continental Africa
Richard Duffy ïEVP, Continental Africa

Regional Strategy for Growth

ÁCurrent ïStabilise and Optimise Existing Assets (2012-13)

V Annual production growing from 1.5Moz to 1.7Moz*
V Leveraging Project ONE to reduce risk in current operating performance

V Targeting key efficiency improvements to widen operating margins

ÁMedium term ïFast-track new Growth Projects (2014-15)

V Targeting Annual Production growth to 2.0Moz - 2.3 Moz*
V Bring new projects into production (DRC and Sadiola)

ÁLong term ïExpand existing Assets (2020)

V Annual Production potential of current assets is ~3 Moz
V Continue Brownfields strategy and develop project pipeline

ÁConcurrently ïImplement Sustainability Framework

V Become preferred African mining partner
V Pilot sustainability project underway in partnership with Government of Guinea

V Leverage dominant position in Africa with partnering opportunities

* Timing subject to final feasibility studies
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MDG-based mine sustainability strategy: piloting a new model

MDG-based 

mine 

sustainability 

strategy

MDG-based 

local 

development 

plan

PPP Investment Framework

Mine plan meets business 

objectives & supports 

community development 

plan

Local plan targets Millenium

Development Goals & 

challenges/opportunities 

resulting from the mine

Strengthened planning & 

governance capacity

Ownership of development 

objectives

Accountability for results

Liabilities remedied

Mine operates sustainably

Positive relationships with 

stakeholders 

Learning & best practice shared

Joint Outcomes

Resources mobilized

Investments coordinated 

& aligned

Priorities addressed

Achievements shared

Mine dependency reduced

Continental Africa Region

ÁThe regional strategy is focused on growing production to 2.0Moz ï2.3Moz by 2015.

ÁStabilising and optimising operations through project ONE:

ÁReducing risk through improved asset integrity and reliability.

ÁTargeting efficiency improvement in critical processes across all sites.   

Production 
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2012 ï2015 estimated production range

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.
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Obuasi

Obuasi Production 
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ÁTask force team established and new structures implemented.

ÁProgress toward stabilising the business is encouraging as Project ONE gains traction to support delivery of

400koz in the short term (2013).

ÁProject master schedule developed; priorities include asset integrity and business continuity to achieve

underground potential of >500koz per year.

ÁAdditional surface sources being evaluated to supplement underground potential (>50koz).

ÁFootprint rationalisation to drive operational consolidation and protect assets.

ÁSupported by sustainability strategy to address legacy issues and build community support.

2012 ï2015 estimated production range

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.

Project ONE- Obuasi early progress is encouraging

Ore tonnes hoisted April 2010 ïYTD
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Obuasi 2012 - 2014 project master schedule

H2/2011 2014

Ore Tonnes Mined

Process Capacity

circa 8000 TPD

circa 8000 TPD

Level 1 Operational Effectiveness - ONE

Development / MBC Ramp-up Initiatives

Underground Asset Integrity Projects (Equipment Rationalisation/ Replacement, Backfill, Ventilation, etc.)

Access Flexibility:  Studies, Contracting Strategy and Construction of decline

STP CIL and Float plant construction
Upgrade 

SAG I

Heap Leach Pilot through 

SAG II 
Tie Back 

SAG II

Stage III OTP 

Refurbishment
Surface source Exploration Res defôn

Study Tails Reclamation Pathway and Pipeline Construction

TSF Design and Construction

Security Fence construction in staged approach

Construct / upgrade  warehouse, workshops, change houses and offices

Wawasi/Anyinam Accommodation Upgrade

Airport Upgrade

Resource defôn

5500 TPD

6500 TPD

Exploration ïUnderground and other sources

Cyanide Compliance, Water Discharge Projects

Mine Technical Services Systems Upgrade, Planning Rigour & Compliance
Mining

Processing

Global standards ï

footprint 

rationalisation, asset 

protection, facilities 

and environment

Project ONE Case Study ïNavachab DMS

ÁStabilisation and Optimisation of the throughput rate at the DMS plant at Navachab through the application of 

BPF Measures and Analyse & Improve.

DMS concentrator feed
Tonnes per hour (TPH)
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Siguiri

Siguiri attributable production* 
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ÁDrilling program accelerated to improve grade control and knowledge of ore body.

ÁNew trend at Silakoro (Block 1) identified; yielding encouraging results.

ÁExploration on adjoining blocks 2,3 and 4 also being ramped up with encouraging results received at Saraya

(Block 2) with grades ranging between 1.58 g/t and 3.69 g/t at mineable widths.

ÁExpansion opportunities being investigated; strategic review in 2012 to assess acceleration of growth potential.

2012 ï2015 estimated production range

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.

*Attributable 85%

Sadiola*

Sadiola attributable production 
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ÁSignificant increase in LOM profile on the back of the óSadiola Sulphides Projectô.

ÁThe project will enable Sadiola to process both oxides and sulphides initially, before transitioning to a pure 

sulphide plant.

2012 ï2015 estimated production range

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.

*Attributable 41%
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Geita 

Geita production 
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ÁBuilding on 2010 achievements through Project ONE improvements in HME availability.

ÁIncrease in plant throughput and recovery.

ÁFoundation laid for mine-life extension (processing refractory ore; underground mine; additional oxide pits).

2012 ï2015 estimated production range

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.

CAR cash costs 
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ÁEscalating trend in unit costs due to mining 

cost inflation being significantly higher than 

country inflation, declining grades and 

processing of marginal stockpiles at Mali 

operations.

ÁPower and fuel impacted by higher 

international oil prices and limited in-country 

power generating capacity available to the 

mining industry.

ÁLabour costs increasing with competition for 

scarce skills, necessitating progressive 

conditions of employment.

ÁCost management initiatives include the 

continued focus on reducing power and fuel 

usage, the accelerated roll-out of Project 

ONE, low-cost country procurement 

strategies, and launching a mining task force 

to address mining costs.  
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Critical processes

Operation Critical Process Current Performance 75th Percentile or Target

Geita

1.  Ore loss reduction - improve MCF 92% 96%

2.  SAG mill feed stability ïmaintain mill throughput 600 tpm 650 tpm

3.  HME productivity improvement 450 bcm/hr 650 bcm/hr

4.  Gravity circuit optimisation - increase recovery % 5% 10%

Sadiola / Yatela

1.  Improve mining productivity by 20% through FMS 15m bcm 17.5m bcm

2.  Preconditioning (crushing and screening) plant feed 13 600 tpd 14 000 tpd

3.  Installation dewatering cyclone to increase recovery 94.5% 96.5%

4. Additional CIP Screens increase hydraulic capacity 600 m3/h 700 m3/h

Navachab

1.  Reconciliation to improve MCF 85% 90%

2.  Improve DMS utilisation and efficiency 2700 t/d 3300 t/d

3.  Improve CIP utilisation and throughput 88% utilisation 90% utilisation

Obuasi

1.  Mine planning, design and scheduling 5 700 t/d 6 000 t/d

2. Short-term stope availability ïground ready for mining 1 month 6 months

3. Backfilling to match depletion + catch up backlog 2 000 t 3 000 t

4.  Improve long hole drilling - increase delineated reserve 1.2 months 3 months

Iduapriem

1.  Plant throughput improvement 4.3 mtpa 4.5 mtpa

2.  Mine scheduling and planning to improve grade 10% ore dilution <6% ore dilution

3.  Power optimisation to improve plant uptime 84% utilisation 89% utilisation

4.  Operational efficiencies to improve labour productivity 207 oz /TEC 213 oz/TEC

Siguiri

1.  Advance Grade Control - plan for feed grade variability 2 months GC 6 months GC

2.  Accelerated Inferred to Indicated conversion drilling Replace depletion 500 koz

3.  Increase throughput to arrest unit cost increases 11.1 mtpa 12 mtpa

Growth by project 2012 to 2015

Implementation

Feasibility Study

Prefeasibility Study

Scoping & Concept Study

A

1 Sadiola óDeepô Sulphides

2 Kibali

3 Mongbwalu

4 Obuasi surface facilities

5 Geita (Nyankanga) UG

6 Navachab Expansion

7 Siguiri Staged Oxide Expansion?

8 Obuasi ñCurrent Mineò

9 Obuasi ñOpen pits etcò

10 Obuasi Below 50L

(taskforce)

11 Geita Refractory Pits

12 Iduapriem Expansion

13 Siguiri Block 1 Sulphide

$50-100m

>$500m

$100-500m

1

3

5 6

9 1110

2

Estimated costs

8

1312

4

7



8

Projects: Kibali

Overview

ÁJoint venture between AngloGold Ashanti (45%) 

and manager Randgold Resource (45%). DRC 

govt has 10% free carried interest.

ÁTotal reserves of 10Moz at an average LOM 

grade of 4.5g/t, and significant additional 

potential beyond existing concession.

ÁThe project will combine an open pit mine with  

underground works.1Q12

Targeting AGA 

board approval 

for project 

implementation 

in 1Q12

Feasibility 
Study

Construction First Gold
Full 

Production

4Q13 1Q15

Preliminary work 

of village 

resettlement is 

already 

underway

Project schedule

Project Progress

ÁProject development progresses in line with schedule.

ÁRelocation Action Plan (RAP) progressing well:

Á250 families from Chaffeur Village, the first of 14 villages in the exclusion zone, have been resettled.

ÁConstruction of the Catholic Church Complex has begun.

ÁFirst primary and secondary schools became operational at the beginning of September.

ÁDetail mine design progressed and open pit mining tenders are in adjudication.

ÁAll major long lead items secured; earth moving and civil engineering contract packages put out to tender.

ÁGrade control drilling in the KCD pit has commenced and opening of the pit planned for Q1 2012.

ÁDetailed design of metallurgical process facility, shared services facilities, TSF and mine infrastructure finalised.

Exploration

ÁNew greenfields exploration team at Kibali has identified promising new opportunities in the greater permit area.

Projects: Mongbwalu

1Q12

Targeting board approval 

for project implementation 

in 1Q12

Project schedule

Feasibility 
Study

Construction First Gold
Full 

Production

3Q13 1Q14

Overview

ÁJoint venture between AngloGold Ashanti (86.22%) and DRC government entity SOKIMO (13.78%).

ÁCurrently 0.8Moz reserve on 40km2 property, which is one of 18 licensed exploitation permits within total

concession of 6,000km2.

ÁUnderground operation with average LOM grade of 8g/t.

ÁFeasibility completed earlier in 2011 being optimised.

ÁEstimated total capex approximately $400m.

Project Progress

ÁThe optimised feasibility study to be reviewed by the AGA B&TD team early December 2011.

ÁThe optimised feasibility study is scheduled to be submitted to the AngloGold Ashanti Board for approval in

February 2012.

ÁThe ñEarlyWorksòprogramme has commenced.



9

Regional Appendix  

Iduapriem 

Iduapriem production 
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ÁPlant throughput at 4.3mtpa in 2011 increased to 4.5mtpa in 2012.

ÁPlant optimisation plan to increase throughput to 4.7mpta by 2013 being investigated.

ÁOpportunities for future growth include potential underground resources.

2012 ï2015 estimated production range

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.
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Production- Yatela (Attributable 40%)

Yatela production 
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ÁAn operation at the end of its life.

ÁWill continue to seek to add value through the closure process.

2012 ï2015 estimated production range

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.

Morila*

Morila production 
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ÁRandgold operates the site.

ÁCurrently treating stockpiles; heading towards closure.

ÁUnderground potential to be investigated.

ÁRemains favourable cash generator to closure in 2013.

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.

*Attributable 40%
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Navachab 

Navachab production 
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ÁCurrent focus on stabilising operations and achieving efficiency improvements through Project ONE

ÁInvestigating medium-term plan to increase annual production to ~175kozpa through plant capacity

improvements

2012 ï2015 estimated production range

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.

AngloGold Ashanti 
Investor Day November 2011

Americas  
Ron Largent, EVP ïAmericas  
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Americas region strategy for growth

ÁShort term ïMaximizing Existing Assets (2014)

V Annual Production at 0.9Moz to 1.1Moz
V Brownfield  projects seeking full endowment  at current operations

V Expansion projects in Argentina, Brasil, and United States

ÁMedium/Long term - Maximizing Existing Assets (2020)

V Annual Production at 1.2 to 1.9Moz
V Develop the advanced projects in Colombia

ÁLong term ïExisting Assets & M&A

V Annual Production for long term at 1.8Moz average
V Continue greenfields strategy and develop new projects

ÁM&A  - Long/short term 

V Increase annual stable production from 2 to 3Moz
V Continue looking for opportunities to expand the Americas portfolio. 

V Everything is feasible if we can add value but focus is on current operating countries and its 

influence zones

Americas Region

ÁAmericas strategy is to grow production beyond 1Moz in the medium term.

ÁBrownfields projects in Brazil, Argentina and US are at implementation phase.

ÁTwo greenfields projects at prefeasibility and feasibility phases.

ÁLong-life suite of assets.

Production 
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2012 ï2015 estimated production range

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.
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Cerro Vanguardia 

Cerro Vanguardia Production 
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ÁFuture production comprises existing open pit along with underground and heap-leach projects.

ÁKey strategic opportunities at this site includes aggressive exploration and a potential plant expansion. 

ÁProducer of silver as a by-product.

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.

Brasil Mineração   

Brasil Mineração Production 
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ÁMedium-term plan consists of growth from Lamego and Córrego do Sítio (CdS).

ÁAdditional brownfield expansion opportunities exist at the CdS site.

2012 ï2015 estimated production range

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.
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CC&V 

CC&V Production 
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ÁMLE1 project extends existing VLF1 pad starts producing in 2011, a year ahead of schedule.

ÁMLE2 project targets 400Koz output; includes VLF2, high-grade mill and access to VLF1 inventory. 

ÁUnderground high grade mine among additional longer term opportunities.

2012 ï2015 estimated production range

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.

Cost Trends - CVSA

ÁPressure from unions saw labour costs increase by 

31% in 2011; following hikes of more than 50% in 

previous years. The trend is expected to continue.

ÁOn fuel prices, the Government has authorized a 

thaw to previous price freeze.

ÁContractors (plant/security/catering) also see high 

wage increases and extra costs from changes in 

working shifts. 

ÁGlobal mining inflation has had a marked impact, 

while heap leach project has increased fleet size 

and use of consumables.

Unit cost trends

$/oz
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Cost Trends ïCuiabá Complex

ÁIncrease in secondary development following lower 

investment levels in previous years and new mining 

method (sublevel).

ÁRising commodity prices has driven inflation, along 

with higher labour costs in a highly competitive 

market.  

ÁMitigation plans include: 

ÁSub-level mining method with higher 

productivity.

ÁReduced consumption of materials and 

chemicals from reduced variability.

Á Replacing old and underperforming 

equipment through asset integrity work.

Unit cost trends
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Unit cost trends

$/oz

Cost Trends ïCC&V

ÁUnit cost of major commodities (diesel, lime, 

cyanide, electricity, AN, emulsion, natural gas 

and haul truck tires) estimated to increase an 

average 6% over 2011.

ÁOther costs increases for 2014-2016 are 

mainly due to the high-grade plant operation 

following MLE2 implantation.

Unit cost trends

$/oz
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Americas Region - Critical processes

Site Critical Processes Why important? By when

CVSA

Mill motor  To assure production targets  4Q 2012  

Power Plant  HL/UG will demand more power  1Q 2012  

Dewatering   UG will be go deeper   3Q 2012  

Import restrictions  Substitution plan will demand several months  2Q 2012  

Union salary negotiation  Potential conflicts  1Q 2012  

Cuiaba

Cuiaba geotechnical conditions Safety conditions and rate of production 1Q 2012 

Cuiaba HME Availability Improve HME reliability 1Q 2012 

Cuiaba development rate Increase gold production 2013/14/15 1Q 2012 

Lamego sustainable ore increase Increase ore production in 2012 1Q 2012 

CdS 

Mine Ramp up and stabilization Assure the production rate foreseen in the project and sustainability of the operation Q1 2013 

Pox Learning curve - safety and stabilization Achieve the POX recovery and perform the operation safely Q1 2012 

Permitting for Oxides site expansion - drilling Ensure the mineral resources for the Expansion project  Q3 2012 

Operational cost control (adherence to budget) Make an efficient management of costs and assure profit margin Q4 2012 

MSG

Reduce operational dilution Achieve business plan grade 1Q 2012 

Achieve mine development schedule 43% of production in 2012 will come from Pequizão and Palmeiras 1Q 2012 

Commission the new gravity circuit Improve global plant recovery by improving gravimetric recovery 2Q 2012 

Optimize Operational Parameters Increase productivity and reliability in the production 1Q 2012 

CCV

Managing municipal water agreements as supply is weather dependent Necessary for production of gold from the leach pad On-going 

Leach Pad Injection Targets gold production from deeper areas of the leach pad Q4 2012 

Increased shovel mechanical availability (Hitachi frame replacement) Increases mine productivity July 2012 

Increased Euclid truck mechanical availability Increases mine productivity Jun-12

AGA Brazil

To Stabilize
To Reduce Variation

Analizing improve

Lamego Mine (tons milled)

BPF Implementation

Lamego Mine (Tones mined)
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Americas Region capital expenditure - Project pyramid

Feasibility study either approved or 

expected to be approved by end of 

H1 in plan year, project in execution 

or about to start in year 1.

Feasibility study underway, 

project waiting approval.

Initial study 

underway, 

awaiting 

approval to move 

to feasibility or 

pre-feasibility. 

CdS 

(BRA)

CdS Expansion

Lamego Expansion

Cuiaba Future

NL Sul Project

Step Change (Brasil)

Ithaca Project (Mina Grande)

UG & HL 

(ARG)

HL Expansion CVSA

CVSA life extension

Plant Expansion CVSA

MLE 1 

(USA)

MLE 2 (CC&V)

MLE 3 UG & HL (CC&V)

Gramalote 

La Colosa

Projects: CC&V MLE2

1Q13

Targeting board 

approval for 

project 

implementation 

in 2Q12

Project schedule

Feasibility 
Study

Construction Ramp up
Full 

Production

1Q14 2Q14

ÁCC&V Mine Life Extension (MLE2) 

project at feasibility study phase. Aims to 

add 10 years of mine life.

ÁProject scope includes excavating new 

pits, constructing new Valley Leach 

Facility (VLF2) and milling  plant to treat 

high-grade ore. Tailings from mill will also 

be placed on VLF2 pad to enhance 

recovery whilst eliminating need for TSF.

ÁThe project has a total mineable reserves 

estimate of 2.8Moz and a total capex 

program of $565m.

ÁAverage LOM real operating cash cost for 

project ~$878/oz.

Attributable LOM production
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Projects: Córrego do Sítio (CdS)

3Q10

Progressing well 

at an advanced 

stage of 

construction.

Project schedule

Feasibility 
Study

Construction Ramp up
Full 

Production

4Q11 1Q13

Attributable LOM production

Project was 

approved for 

construction in 

3Q10

ÁCdS project comprises underground and 

surface operations. Construction started in 

2Q10 and is ramping up.

ÁTotal capex ~$226m and includes 

refurbishment of Sao Bento plant to treat 

sulphide ore from underground operation.

ÁRecovered grade 4.1g/t - 4.5g/t.
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Projects: Gramalote

ÁJoint venture between AngloGold Ashanti 

(51%) and B2Gold (49%).

ÁPotential for growth in resource and 

production.

ÁProject in prefeasibility; successful execution 

key to establishing AGA as a responsible 

mining partner in Colombia.

ÁAdditional to ongoing drilling program, 

supporting initiatives include social and 

environmental impact baseline studies, 

mining and metallurgical test-work.

3Q12

Targeting a 

board approval 

to proceed with 

feasibility study 

in 3Q12

Project schedule

Pre-
Feasibility 

Study

Feasibility 
Study

Construction Ramp up

1Q14 1Q16

Targeting  a 

board approval 

for project 

implementation 

in 1Q14

Attributable LOM production*
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Projects: La Colosa

ÁGreenfields project in concession area of 

600km2, at pre-feasibility phase. 

ÁPrefeasibility study aims to define extent and 

size of resource; conduct metallurgical test 

work; investigate alternative for mining and 

processing infrastructure; purchase land for 

access and infrastructure development; and 

establish environmental, social impact baseline 

measurements.

ÁTotal project capex estimated ~US$3.4bn.

ÁLOM average real operating cash cost 

estimated ~$495/oz.

ÁSignificant growth potential beyond current 

metrics.

3Q15

Targeting board 

approval for 

project 

implementation 

in 3Q15

Project schedule

Pre-
Feasibility 

Study
Construction Ramp up

Full 
Production

3Q19 4Q19

Attributable LOM production*
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Regional Appendix  
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Serra Grande Attributable 50%  

Serra Grande Production 
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ÁNew upside opportunities being investigated.

ÁLarge brownfields program to discover new ore-bodies.

2012 ï2015 estimated production range

The numbers are indicative only. Although AngloGold Ashanti believes these numbers to be reasonable, no assurance can be given that these indicative numbers will prove to be correct.

ÁLabour: excluding inflation and exchange rate 

the increases are caused manly by the 

implementation of new career plans and by the 

review of the outsourcing model due to legal 

aspects.

ÁFuel: despite price increases costs with fuel 

remain the same due to fleet management and 

operational improvements.

ÁElectricity: reflects the price increase.

ÁMine: higher percentage of ore from cut and fill 

mining results in increase in drilling material, 

explosives and roof support.

ÁServices: despite inflation it remains at the 

same level reflecting the reduction in the 

number of contractors.
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Cost Trends ïSerra Grande

Unit cost trends
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AngloGold Ashanti 
Investor Day November 2011

Technology Innovation 

Consortium
Creating the Pathway forward
Mike MacFarlane 

South Africa Region context:  Where is the SAR going?

The SAR operations are facing significant challenges and a 

breakthrough in the operating  paradigm is required.  We have ...

...and this trend canôt continue.

ÁUnacceptable safety performance,

ÁDeclining gold production and rising unit cost,

ÁWe are leaving 40% of the gold behind in pillars, we are diluting the ore 

by +200% and mining only 75% of the available shifts.
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Evolution of underground mining

Good new is that we can jump to the Automation Era... 

We have largely not participated in the ñMechanisation Eraòé

Time

Manual Era

ÅLabour intensive
ÅSmall capacity ςscrapers, 

pneumatic mucking 
machines and trains
ÅHand held pneumatic 

drilling
ÅHigh Grades ςlow 

volumes.
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Mechanized Era

ÅDiesel haulage equipment
ÅElectric hydraulic rock 

drilling
ÅLarge underground tunnels
ÅChallenge to automate
ÅEnergy intensive
ÅRequiring large volumes of 

ventilation

1970 2010

This is where we are now
This is where most of the 
mining industry is now

This is where we all 
want to be

Automation Era

ÅExpandability into un-mineable 
resources
ÅScalability from a throughput 

perspective.
ÅLean efficiency
ÅContinuous muck flow
ÅFast development advance rates
ÅLower grades and higher 

volumes

South Africa Region creating the new mining paradigm

We are taking the first steps towards a New Mining Paradigm 

where we willé

éand we are going to use technology to drive this change.

ÁStop blasting.

ÁRemove our people from the high risk tasks.

ÁBuild a continuous operation and;

ÁFocus on the revenue ïmaximise the resource to 

reserve conversion + extraction.
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South Africa Region creating the new mining paradigm

We want to 
SAFELY mine 
All the Gold .... 
Only the Gold ... 
All the time!

And then the penny droppedé

AGA leadership recognised that 

our inward looking culture was 

unlikely to break the prevailing 

mining paradigm. 
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Taking advantage of technology revolution

Delayering ςVertical Redesign

Hierarchy (1970s)
Economies of Scale 

Value Chain (1990s)
Economies of Friction

Horizontal Process Redesign Capability Based Networks

Network (2010s)
Economies of  Knowledge

Static Adaptive

Technology and Communication Development

Operating models have evolved from static, hierarchical structures to 

the highly collaborative, interconnected models seen today in leading 

companies

AGA has succeeded in creating effective networks

Exploration RC Drilling incl. 
Coring vs. Chipping

Å Goal: Leveraging 
knowledge from best in 
class

Å Tools: Collabroative 
machine development

Automation & Rapid 
Development By 

Using TBM

Å Goal: Leveraging knowledge from 
Civil Engineering

Å Tools: Collaborative machine 
development, virtual meetings

Future Oriented 
Socio-Economic 

Solutions

Å Goal: Leveraging 
knowledge from Best-
In-Class Players

Å Tools: Sustainability 
Innovation Forum

Global Technology Consortium
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Analysis first, then prototype testing

1. Blueprint (BP)

Á Desktop Analysis

ÁMponeng
ÁMined out
Á Data availability for analysis

Conventional to new mining methods
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Stoping Square Metres

Conventional Method ς(max 32k Tonnes / month)
New Method ςProgressive (max 146kTonnes / month)
New Method ςMatching (max 76k Tonnes / month)

410%/ 580% shorter mine life

230%/ 460% 
higher peak production
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Moving to in-mine prototyping

2. Block of Ground (BOG)

Á In the Ground Testing

Á Great Noligwa
Á Unmined
Á Space / infrastructure for testing

1. Blueprint (BP)

Á Desktop Analysis

ÁMponeng
ÁMined out
Á Data availability for analysis

Managing the Innovation Challenge
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Key to the outcomes has been the process

Problem

Statement

Discovery Synthesis Ideation Prototyping Planning

Ideation

Topics Concepts

Detail

Solutions

Business

Plan

What are the

current issues?

Which are the

key points to 

focus on? 

What ideas

do we have?

How could 

these

ideas be

implemented?

What are the

figures around

That idea?

Output

Focus

Question

Phase

The ATIC technology roadmap

Stage 1

3-5 years

No People in 

Stope

Stage 2

5-10 years

Intelligent Mining

Stage 3

10+ years

Gold On Tap

ÁWire the machine for automation

ÁLink the machine together

ÁClosed loop process optimization

ÁCreate the boundaryless 

company where information 

communication technology leads 

the way

ÁISL: in-situ leaching

ÁAutonomous machines

ÁBasin water beneficiation

ÁGeothermal power production

ÁNo drill & blast

ÁContinuous processes

ÁMechanical mining

ÁTBM development

ÁReef-height stoping

ÁÅ High strength backfill
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Managing the complexity of open innovation

Gold on Tap

Intelligent Mining

No People in Stope

Concept Horizon

Clarity of 

Implementation

Stage 3
Gold on Tap

Stage 2
Intelligent Mining

Stage 1
No People in 

Stope

Phase 1
Safe & Reliable

Phase 2
Optimized & Advanced

Phase 3
All New

Discovery

Invention

Messy but grounded

Several 
interconnected 
ǇǊƻƧŜŎǘǎΧ

Χŀƭƭ ŦŜŜŘƛƴƎ ǘƻ ŀ 
coherent  roadmap 

Synthesis Ideation Prototyping

Discovery Synthesis Ideation Prototyping Plannin
g

Discovery Synthesis Ideation Prototyping Plannin
g

Discovery Synthesis Ideation Prototyping Planning

Technology & Innovation roadmap with major milestones

Knowledge 
networks with 
different life spans

ΧǿƘƛŎƘ ƭŜŀŘǎ ǘƻ ƴŜǿ 
projects & knowledge 
networks
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Open innovation process

GTC
IDEA GENERATOR

Open innovation process

GTC
IDEA GENERATOR

B
re

a
d

th

3x3 
Matrix

Innovation
Portfolio

Speed

Delivery
Mechanism
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Open innovation process

B
re

a
d

th

3x3 
Matrix

Innovation
Portfolio

Speed

Delivery

Mechanism

GTC
IDEA GENERATOR

All current projects by stage and phase

Stage 3
Gold

on Tap

Stage 2
Intelligent

Mining

Stage 1
No People

in Stope

Phase 1
Safe & Reliable

Phase 2
Optimized & Advanced

Phase 3
All New

ÁISL Old Gold Project

ÁISL chemistry study

ÁISL fracturing software study (Fracman)

ÁISL liberation/ rock fracturing study (CSIR)

ÁGeothermal power study

ÁHydrohoisting (vertical)

ÁUG concentration (gravity)

ÁWater monitoring

ÁSensors (loc, grade, reef, env)

ÁSteered percussion drilling

ÁHeat pump study

ÁTraffic mgmt and material flow 

optimization

ÁTBM (HK)

ÁHBM 4m (HK)

ÁClara rig (HK)

ÁRC drill (Sandvik)

ÁWater Hammer (Sandvik)

ÁSlot borer mini (AC)

ÁMobile miner micro (AC)

ÁConventional raise boring

ÁRC hole camera (Sandvik)

ÁWassara water filter/recirc. 

tests

ÁISL pumping development

ÁISL sealing development

ÁLIBS or PGNAA at face (CSIR)

ÁMicro machines (CSIR)

ÁWater beneficiation on surface

ÁGeothermal power surplus generation 

ÁPower buffering (ACAES)

ÁActivated undercutter (Herrenknecht)

ÁClosed loop self-controlling environments

ÁCool suit development (3M)

ÁContainer (people) transport

ÁUG coolth generation (split thermodynamic 

plant)

ÁReef tracking percussion drilling

ÁAdsorption chiller tests

ÁIn-situ leaching 

implementation

ÁSelf-sustaining long 

term basin water 

solution (geotherm.)

ÁSurface ecosystem

ÁIT weather map (CSC)

ÁIT sensors (CSIR)

ÁIT Data Mgmt (GE)

ÁHydrotransp. study (P&C)

ÁUG optical sorting (C-US)

ÁVortex commun. (Gecko)

ÁBackfill study (Golder)

ÁClimate segmentation 

(VUMA, vent doors, 

analysis)

ÁAir filters (3M)

ÁWater filters (3M)

ÁWater clean/ dirty study

ÁTransp. study (incl. 

railveyor, mgmt, hydro)

ÁEnergized rock 

fracturing 

Á(8 technologies)

ÁMine design (Gijima)

ÁFeas./ Implem. (Hatch)

ÁSite development

ÁReef analysis (geology)

ÁTBM minimum tunnel 

length analysis

ÁCooling analysis 

(BBE/Hatch)

ÁEnergy & cooling study

ÁIT backbone

ÁPower studies (2)


