
As a mining company, AngloGold Ashanti is a significant 
consumer of energy. Allied with our concerns regarding energy 
intensity is the impact our emissions have on climate change, 
and, in turn, the impact that climate change could have on 
our operations and local communities. This could manifest in 
threats to energy, water and food security. See page 107 for 
further discussions on water management and security.

We are concerned about the following critical elements:

•  a consistent and cost-effective 24/7 supply of energy for our 
existing operations;

•  access to energy for our projects that is cost-effective and 
available at the right time;

•  optimising our energy usage to reduce our costs and minimise 
wastage and our environmental footprint, particularly in 
respect of greenhouse gas (GHG) emissions; and

• adapting to the impacts of a changing climate.

what we said we wOuld dO
In 2011, we re-committed to minimising energy consumption 
and securing energy supplies for the future, a key feature of 
our global energy strategy, with site-based strategies to be 
developed as soon as possible. 

Progress in achieving these targets has been slower than 
planned. Our South African operations are well advanced with 
this process though and piloting many of the critical components. 

Our perfOrMance in 2012
A global strategy to build energy security – including the 
adoption of clean energy alternatives and energy-efficient 
technologies – was initially developed in 2011. Further 
development of this strategy, including planning to implement 
the strategy at an operational level, is expected to occur in 2013 
in parallel with the progression of our overarching sustainability 
strategy. Energy performance has been introduced as a critical 
component of our business-planning processes.

In 2012, our total energy consumption was 31.01m GJ  
(2011: 30.5m GJ). Traditional mining methods are becoming 

increasingly energy intensive as mine depth, complexity and 
haulage distances increase at our maturing mines. Much 
of our energy usage (37.6%) was in South Africa, where our 
deep underground mines are particularly energy intensive. The 
strike action in the latter half of the year distorted our energy 
performance to some extent since, although production was 
curtailed, our baseload energy consumption largely continued 
to protect our assets and provide safe working conditions 
for essential services. Reducing energy consumption is an 
area of focus of our Technology Innovation Consortium – see 
case study on page 135, which is addressing future technical 
challenges in deep underground mining. Our energy intensity 
was 7.49GJ per ounce of gold produced in 2012 (2011: 6.7GJ).

{Lyn Staib, Vice President: Energy, Water and Community 

Infrastructure, “Adopting innovative technologies is critical 

if we are to meet our obligations. We need to understand 

what is technically desirable and feasible at each site. We 

also need to understand the characteristics of optimal and 

current site-based performance and set realistic targets to 

enable sites to improve.” }

see case study: south africa – Energy consumption cut 
in south africa
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Our total energy costs in 2012 constituted around 20% of 
our operating cash costs (2011: 20%). Rising electricity costs 
in South Africa, particularly, contributed to this. This ratio is 
expected to escalate rapidly as global energy constraints 
continue to affect prices.

see case study: continental africa – the siguiri and 
Bouré electrification project
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Energy security is critical to the 
company, both for our current 
operations and future projects. 
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Proportion of energy consumption by region

%

South Africa 38

Continental Africa 39

Australasia 19

Americas 4

Electricity and fuels usage accounts for most (98.9%) of our 

greenhouse gas emissions (GHGs). Our GHG emissions 

in 2012 were 4.58Mt of CO2e (2011: 4.5Mt CO2e). This 

translated into emissions of 1.11t CO2e per ounce of gold 

produced in 2012 (2011: 0.98t CO2e/oz). 

The South African region accounted for a significant portion of 

our GHG emissions (68%) in 2012, given South Africa’s reliance 

on electrical energy sourced from coal-based power stations.

{Lyn Staib, Vice President: Energy, Water and Community 

Infrastructure,“Reducing absolute emissions is a 

substantive and urgent challenge for the mining industry 

worldwide. The scale of change necessary over the next 30 

years requires an innovative step-change in performance. 

The success of our Technology Innovation Consortium 

project in South Africa is likely to be pivotal in changing 

our emissions profile over the coming decades. Given 

the extended life of our mines, long-term scenarios both 

within the company and externally (40 to 50 years hence) 

must inform our internal decision making, including the 

potential availability of differing energy sources and new 

technologies. At the same time, we must build practical 

and site-specific short- and medium-term approaches to 

mitigating our GHG emissions.” }

To reduce our generation of GHGs, we are considering the 

installation of low-carbon electricity generation capacity (such 

as hydro-power) and energy-efficient technologies, such as 

efficient compressed air systems. Our operations in Ghana 

and Brazil already make extensive use of hydro-power – both 

via national grids, and the latter through our own hydro-

power facilities. The Mponeng Mine in South Africa also 

uses an innovative in-shaft hydro-power system to power its 

drilling, cleaning and other equipment. During 2012, a total of  

0.59m GJ (2011: 0.61m GJ) of hydro-electrical power  

was used by AngloGold Ashanti operations; 0.49m GJ  

(2011: 0.50m GJ) at the AGA Mineração operations in Brazil 

and 0.10m GJ (2011: 0.10m GJ) at the Mponeng operation 

in South Africa. Work has begun on upgrading a hydro-power 

facility in the DRC, which will initially service communities, but 

will later be upgraded to service our mining operation.

see case study: group – Fuel and oil standard 
implemented – towards cleaner operations
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Key performance indicators

Energy efficiency
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The Technology Innovation Consortium aims to find solutions 
for deep-level mining with the world’s leading innovators.
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Direct energy consumption (non-renewable sources) (EN3)

(million gJ)

diesel natural gas heavy fuel oil

RA 2012 2011 2012 2011 2012 2011

argentina 0.75 0.72 0.85 0.76 0.00 0.00

Cerro Vanguardia 0.75 0.72 0.85 0.76 0.00 0.00

australia 0.98 1.09 0.37 1.06 0.00 0.00

Sunrise Dam 0.98 1.09 0.37 1.06 0.00 0.00

Brazil 0.46 0.36 0.00 0.00 0.00 0.00

AGA Brazil 0.30 0.22 0.00 0.00 0.00 0.00

Serra Grande 0.16 0.14 0.00 0.00 0.00 0.00

ghana 0.95 0.72 0.00 0.00 0.00 0.00

Iduapriem 0.61 0.64 0.00 0.00 0.00 0.00

Obuasi 0.34 0.09 0.00 0.00 0.00 0.00

guinea 1.14 1.26 0.00 0.00 1.20 1.18

Siguiri 1.14 1.26 0.00 0.00 1.20 1.18

mali 2.86 2.61 0.00 0.00 0.00 0.00

Sadiola 2.16 1.99 0.00 0.00 0.00 0.00

Yatela 0.70 0.62 0.00 0.00 0.00 0.00

namibia 0.56 0.40 0.00 0.00 0.00 0.00

Navachab 0.56 0.40 0.00 0.00 0.00 0.00

south africa 0.20 0.20 0.00 0.00 0.00 0.00

Vaal River 0.16 0.14 0.00 0.00 0.00 0.00

West Wits 0.05 0.06 0.00 0.00 0.00 0.00

tanzania 3.43 2.54 0.00 0.00 0.00 0.81

Geita 3.43 2.54 0.00 0.00 0.00 0.81

Usa 1.99 1.67 0.07 0.09 0.00 0.00

CC&V 1.99 1.67 0.07 0.09 0.00 0.00

group 13.77 11.57 1.29 1.91 1.20 1.98
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Indirect energy consumption (grid electricity purchased) (EN4)

million gJ RA 2012 2011 2010

south africa 11.04 10.93 11.53

Vaal River  5.43 5.52 6.07

West Wits  5.40 5.41 5.46

Mine Waste Solutions 0.21 – –

continental africa 1.98 1.96 1.91

ghana  1.80 1.78 1.73

Iduapriem  0.40 0.35 0.28

Obuasi  1.40 1.43 1.45

guinea  0.00 – –

Siguiri  0.00 – –

mali  0.00 – –

Sadiola  0.00 – –

Yatela  0.00 – –

namibia  0.18 0.18 0.18

Navachab  0.18 0.18 0.18

tanzania  0.00  – –

Geita  0.00 – –

australasia 0.00 – –

australia  0.00  – –

Sunrise Dam  0.00 – –

americas 1.22 1.04 0.90

argentina  0.00  – –

Cerro Vanguardia  0.00 – –

Brazil  0.85 0.70 0.59

AGA Mineração  0.52 0.39 0.29

Serra Grande  0.33 0.31 0.30

Usa  0.37 0.34 0.31

CC&V  0.37 0.34 0.31

group  14.24 13.93 14.34
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Total direct and indirect greenhouse gas (GHG) emissions by weight (EN16)

direct ghg 
emissions 
(tco2e)

diesel heavy fuel oil natural gas Petrol total

2012 2011 2012 2011 2012 2011 2012 2011 RA 2012 2011

argentina 55,498 54,096 – – 55,107 49,220 – – 110,606 103,316

Cerro 
Vanguardia 55,498 54,096 – – 55,107 49,220 – – 110,606 103,316

australia 68,109 75,499 – – 19,012 17,568 – – 87,120 93,067

Sunrise Dam 68,109 75,499 – – 19,012 17,568 – – 87,120 93,067

Brazil 33,995 30,523 – – – – 156 183 34,151 30,706

AGA 
Mineração 22,472 20,144 – – – – 117 135 22,588 20,279

Serra Grande 11,523 10,379 – – – – 39 48 11,563 10,427

ghana 70,419 53,747 – – – – – – 70,419 53,747

Iduapriem 45,133 47,277 – – – – – – 45,133 47,277

Obuasi 25,286 6,470 – – – – – – 25,286 6,470

guinea 84,867 93,186 92,013 90,390 – – – – 176,880 183,576

Siguiri 84,867 93,186 92,013 90,390 – – – – 176,880 183,576

mali 211,885 193,602 – – – – 402 539 212,287 194,141

Sadiola 160,242 147,794 – – – – 402 539 160,645 148,333

Yatela 51,643 45,808 – – – – – – 51,643 45,808

namibia 41,507 29,598 – – – – 181 195 41,688 29,793

Navachab 41,507 29,598 – – – – 181 195 41,688 29,793

south africa 14,882 14,762 – – – – 1,068 1,163 15,949 15,925

Mine Waste 
Solutions – – – – – – – – – –

Vaal River 11,554 10,487 – – – – 671 755 12,225 11,242

West Wits 3,328 4,275 – – – – 396 408 3,724 4,683

tanzania 254,471 202,756 – 49,861 – – – – 254,471 252,617

Geita 254,471 202,756 – 49,861 – – – – 254,471 252,617

Usa 151,259 127,190 – – 3,493 5,986 1,358 1,262 156,110 134,438

CC&V 151,259 127,190 – – 3,493 5,986 1,358 1,262 156,110 134,438

group 986,893 874,959 92,013 140,251 77,612 72,774 3,164 3,341 1,159,682 1,091,326

In addition to the above, during 2012, 1.3 kilotonnes (kt) of CO2e were emitted through the consumption of A1 jet fuel at the Vaal River, 
Sadiola operations and AGA Minerals. A1 jet fuel use was reported as 0.1kt for 2011. At the Vaal River operation 25kt CO2e were 
emitted during the consumption of coal.

In 2011 this use amounted to 39kt CO2e. Approximately 1.1kt CO2e was generated annually over 2012 at CC&V as a result of 
combusting lubrication oil for heating the heavy mining equipment (truck) workshop, and 1.2kt of LPG at our mine operations.
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Total direct and indirect greenhouse gas (GHG) emissions by weight (EN16) continued
indirect ghg emissions (t c02e) RA 2012 2011 2010

south africa 3,039 3,009 3,303

Mine Waste Solutions 56 NA NA

Vaal River 1,494 1,519 1,737

West Wits 1,485 1,486 1,562

Nufcor 4 34 3

continental africa 220 220 245

ghana 219 216 244

Iduapriem 49 42 39

Obuasi 170 174 205

guinea – – –

Siguiri – – –

mali – – –

Sadiola – – –

Yatela – – –

namibia 1 1 1

Navachab 1 1 1

tanzania – – –

Geita – – –

australasia – – –

australia – – –

Sunrise Dam – – –

americas 84 784 75

argentina – – –

Cerro Vanguardia – – –

Brazil 7 6 8

Usa 78 72 66

CC&V 78 72 66

group 3,344 3,304 3,622

GHG emissions factors
Fuel/material/Energy Emission Factor Unit Reference

Aviation gasoline 2.54 metric tonnes CO2e per m3 NGA Factors 2008

Bituminous coal 2.47 metric tonnes CO2e per metric tonne IPCC2006

Distillate fuel oil No 6 3.35 metric tonnes CO2e per m3 IPCC2006

Diesel/Gas oil 2.93 metric tonnes CO2e per m3 IPCC2006

Liquefied petroleum gas (LPG) 0.31 metric tonnes CO2e per metric tonne NGA Factors 2008

Natural gas 2.56 metric tonnes CO2e per litre IPCC2006

Lubricants 2.81 metric tonnes CO2e per m3 IPCC2006

Motor gasoline 2.50 metric tonnes CO2e per m3 IPCC2006

gas  Reference

HFCs  IPCC Fourth Assessment Report (AR4 - 100 year)

Other: CFC-11  IPCC Third Assessment Report (TAR - 100 year)

CO2  IPCC Fourth Assessment Report (AR4 - 100 year)
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CASE STUDY: energy cOnsuMptiOn 
cut in sOuth africa
AngloGold Ashanti has demonstrated its commitment to 
sustainability by implementing energy-efficient projects that 
have reduced the power consumption of its operations in the 
South Africa Region by a significant 18% since signing the 
Energy Accord in 2005. According to Jean Greyling, Water 
and Energy Engineer in the region, this surpasses the 10% 
Energy Conservation Sector target approved by Eskom for 
energy reduction in the mining and industrial sectors.

“We are very proud of this achievement. It has involved an 
ongoing commitment from all parties working towards energy 
savings,” said Jean. “Our energy department was set up in 
1994 with the goal of managing energy requirements, and we 
have continued to work on projects with sustainability and 
cost control in mind. Our 2012 achievement is noteworthy 
because, as operations continue to go deeper underground, 
we face very real challenges in managing our energy efficiency. 
The additional infrastructure required at greater depth has a 
detrimental effect on efficiency.”

AngloGold Ashanti’s South Africa Region has been one of 
the single largest contributors to Eskom’s Integrated Demand 
Management (IDM) programme for energy efficiency and load 
reductions since its inception in 2002. A total of 31 projects 
have helped reduce consumption by an estimated 94MW. 
Brian Dames, Eskom CEO, reported at the 49M launch event 
that mining and industry had together achieved 15% of the 
406MW saved since 2008. Within the mining sector, the 
AngloGold Ashanti group contributed 22% of the savings.

In addition, AngloGold Ashanti became the 49th partner 
in Eskom’s 49M electricity saving campaign in July 2012. 
Endorsed by government and business partners, this initiative 
is intended to include 49 million South Africans. The 49M 
campaign aims to encourage individuals to embrace energy 

saving as a part of the national culture and to join the global 
journey towards a sustainable future. The call to action is for 
every citizen to “lift a finger” because “all it takes is to switch 
off a light”. 

The purpose of the campaign is to realise a 10% energy 
saving in order to maintain security of electricity supply over 
the next five years while Eskom boosts energy infrastructure 
and capacity. 

Energy efficiency strategy

The South Africa Region has a formal energy strategy which 
addresses long- and short-term concerns in partnership with 
institutions like the Energy Intensive User Group of Southern 
Africa; lobbying government to ensure security of electricity 
supply at affordable rates. “The realisation that electricity 
supply was at a crisis point in 2008 emphasised the need for 
continuing the good work done by the business units within 
the region on energy. We came up with strategies to try and 
offset the annual increases per unit cost,” said Jean. “In the 
short-term these involve efficiency improvement projects 
under the Eskom IDM and internal funding mechanisms. 
Long-term strategies look at new mining methods with 
advanced technologies.”  

The AngloGold Ashanti Technology Innovation Consortium 
(ATIC) was formed to identify and define areas of opportunity 
in collaboration with proven technology providers and 
research institutions. ATIC is hoping to develop mine designs 
that use automated equipment to reduce the dependency 
on energy and improving kWh/tonne ratios. New integrated 
environmental models that look at processes which consume 
about 68% of total energy are now at an advanced stage with 
a view to benchmarking efficiency.

Lessons learned and best practices are communicated via 
quarterly energy forums. These also serve as platforms 
to discuss new technology and updated systems.  

Con
tin

ued
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Energy efficiency projects in 2012

• tautona: optimisation of air networks with expected 

saving of 2.29GWh

• Kopanang: optimisation of cooling auxiliaries with 

expected saving of 12.26GWh

• moab Khotsong: waste heat recovery with expected 

saving of 3.51GWh

• Residences: installation of 350 heat pump units with a 

saving of 7kWh/day per unit 

Projects planned for 2013

• Kopanang: optimisation of air networks (energy saving: 

1.41MW)

• great noligwa: 

• optimisation of cooling auxiliaries (energy saving: 
1.5MW)

• water system optimisation (energy saving: 1.4MW)

• tautona: pump as turbine (energy saving: 1.1MW)

• Residences: installation of 1,098 heat pump units with a 
saving of 7kWh/day per unit

• Vaal River air ring: reducing surface pressure from  
5.7 bar to 5 bar

• mponeng integrated energy study: saving estimates 
still at optimisation stage

• 49m campaign: extended to all AngloGold Ashanti 
residences, employees and communities to save 10% 

A new programme called Chart Runner provides daily energy 

updates which indicate the actual saving contributed by each 

business unit. In future, a management toolbox will allow end 

users to generate reports of individual and combined process 

performance. This information will be available to the end user 

to determine any fluctuation from normal operating conditions 

on process benchmarks.

Renewable energy in sight

Within the ATIC framework, we are also investigating renewable 

sources of energy such as underground hydro power which 

we could sell, as an independent power producer, to Eskom. 

We are also in talks with Eskom and energy saving companies 

to build one of the first 1MW solar photovoltaic power plants 
within our Vaal River operations. If successful, this initiative 
could be extended to another ten 1MW modular units. In 
addition, we are looking at concentrated solar power (CSP) 
within the process plants. This would help reduce the energy 
requirements of electrode boilers in steam generation in the 
elution circuit.

“It is important to remember that the mining environment 
changes continuously. So most systems do not operate as 
the original design intended, and will therefore continuously be 
adjusted to suit operational needs,” explained Jean. “However, 
some systems realise greater savings than initially envisaged and 
others less, depending on the requirements.” 
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CASE STUDY: guinea: the siguiri and 
bOurÉ electrificatiOn prOject
Electrification has featured prominently in the Government of 
Guinea’s efforts to alleviate poverty and promote economic 
development for the better part of a decade. For instance, a 
twofold objective was set for the sector in the interim Poverty 
Reduction Strategy developed for 2011 and 2012:

•  to restructure and improve the performance of the key 
institutions charged with managing electricity supply and 
distribution, and developing Guinea’s vast hydro-electric 
potential; and

• to promote access to electricity in urban and suburban areas.

Progress has been slow, however, and in 2010 only 18.1% of 
the population enjoyed access to electricity. The majority of 
users are concentrated in a few urban centres, where coverage 
is estimated at 68.9%. In rural areas, electricity supply remains 
low, at an estimated 2%. 

By contrast, significant inroads have been made in Siguiri 
prefecture, with the support of Société Ashanti Goldfields de 
Guinée (SAG), which is AngloGold Ashanti in Guinea. In 2006 
SAG pre-financed the construction of a power line to Siguiri 
town and committed to providing electricity to Electricité de 
Guinée (EdG), the parastatal charged with managing electricity 
supply and distribution in urban centres at cost price. In 2010 
the project entered a second phase, as SAG granted the 
Government of Guinea a loan for the construction of a second 
power line serving the nine villages located closest to the mine, 
in the Bouré. The final phase, regarding the development of a 
distribution network in the Bouré, was initiated in 2012.

The agreement for this third and final phase of the Siguiri and 
Bouré electrification project has yet to be signed. However, as 
discussions progressed on this issue through 2012, a more 
comprehensive partnership developed between the mine and 
the Government of Guinea regarding energy supply. 

Project design, for instance, was reviewed by the mine’s 
Engineering Department, with a view to reaching the greatest 
possible number of dwellings (10,000 dwellings grouped in 
1,370 clusters) while ensuring that all safety and protection 
protocols are duly implemented. A schedule of payment was 

also developed and submitted to Government, in order to 
ensure that the debt accrued within the context of the project 
is re-absorbed progressively. The Government of Guinea 
meanwhile has committed to installing meters in each and every 
cluster, and SAG has volunteered to support a process which 
would see EdG restored to its rightful role and the invoicing of 
end-users resumed. 

Together, such measures will ensure sector governance is 
consolidated in Siguiri, opening the way to further collaborations 
regarding issues of mutual concern, including grid management, 
off-grid connectivity, and alternative sources of supply – with a 
view both to satisfying growing demand in Siguiri and the Bouré 
and to accompany the mine’s own expansion plans. 

To date, the Siguiri and Bouré electrification project has 
contributed to the development of a large number of small 
businesses in Siguiri town and the creation of numerous jobs. 
Once it is completed, it is anticipated that the project will 
effectively serve a population of 80,000 to 100,000, or 40% to 
50% of Siguiri prefecture’s total population. 
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CASE STUDY: fuel and Oil  
standard iMpleMented -  
tOward cleaner OperatiOns
AngloGold Ashanti has a significant global programme in 
place to reduce our environmental footprint. We aim to save 
at least $100 million per annum – and realise a reduction in 
safety and environmental hydrocarbon-related incidents – as 
Geita, Obuasi, Siguiri, Sadiola, Navachab, Cuiabá and Sunrise 
Dam edge closer to implementing the global Total Fluids 
Management (TFM) standard for fuel and oil cleanliness.

The TFM standard was first implemented in the Americas 
at Córrego do Sítio, and later at Cripple Creek and Victor. 
However, prior to the adoption of the new standards, Cerro 
Vanguardia achieved one of the highest compliance scores in 
the world from Caterpillar for workshop contamination control.

Córrego do Sítio targeted a reduced fuel consumption of 3% 
and recently reported a 7.7% decrease in diesel consumption 
since the installation of the company’s TFM clean fuel solution 
in July 2012. In addition, subsequent engine power complaints 
have decreased in line with improvements.

Cerro Vanguardia has reported a saving of $248,000 in 
component life and extended oil drain savings due to TFM 
solutions – plant savings of 14% and 28% in the milling and 
carbon leach areas respectively. 

“We believe that Cerro Vanguardia caused the ripple effect 
throughout the Americas, and then soon after across the 
Continental Africa Region and Australia,” said George 
Karalexis, Global Adviser: Reliability, Business and Technical 
Development. “The credit goes to each of the sites as they did 
not resist the change but had a vision and implemented the 
global TFM standard to reap the benefits.”

The global AngloGold Ashanti specification is in line with the 
ISO4406 standard for fuel cleanliness which aims to meet fuel-
injector OEM¹ requirements for new Tier 4 engines.  

Karalexis says the results have to be considered together 
with understanding the effects on production and asset-life 
extension.  “The true value of these improvements is realised 
when we dispense clean fuel and oil into our productive assets. 
That way we can measure the positive effects it has on our 
production rate while reducing fuel and oil consumption,”  
he said.

“Our move to ultraclean fuel and oils began in 2010 when the 
Business and Technical Development Asset Reliability team 
embarked on an exercise to identify hidden capacity in our 
productive assets,” he concluded.

¹ OEM: original equipment manufacturer


