
3. Optimising our operations

‘Optimising our operations’ means bringing our attributable Mineral 
Resources of  more than 225 million gold equivalent ounces and 
attributable Mineral Reserves of  77 million gold equivalent ounces 
to account in a way that is cost effective, safe and environmentally 
responsible. Our mine portfolio is world class – but we are conscious that 
our operations can do more. As a result, our focus is on: 

Maximising the operational potential of  our mines, including investment  □
in mechanisation, infrastructure development, mining flexibility and ore 
reserve development

Pursuing ‘Zero Harm’ through our Safe Production philosophy,   □
including particular focus on the provision of  a safe working 
environment and a transformation in the attitudes, behaviour and 
accountability of  our employees

Minimising our environmental impact, including projects to minimise  □
pollution risks, maximise energy efficiencies, manage our carbon 
impacts and plan for the eventual closure of  the mine  

3. Optimising our operations

3.1 Ensuring our mines deliver Page 54

3.2 Keeping our employees safe and productive Page 71

3.3 Protecting and respecting our environment Page 78

3.4 Regional overview: Australasia Page 92

3.5 Regional overview: South Africa Page 96

3.6 Regional overview: South America Page 102

3.7 Regional overview: West Africa Page 106

1st

Gold Fields joint 
position in the 2010 
Carbon Disclosure 
Leadership Index  

for the JSE

R14.5bn
Operating profit  

in C2010

22%
Increase in 

attributable gold 
production in South 

America Region 
(C2009 to C2010) 

14%
Reduction in energy 

intensity against  
2008 baseline

11.2%
Increase in 

attributable gold 
production in  

West Africa Region 
(C2009 to C2010)

39.1%
Reduction in 

Level 2 and Level 
3 environmental 

incidents



3. O
ptim

ising our operations

Monitoring pump pressure at KDC, South Africa



Gold Fields - Integrated Annual Report  
for the six months ended 31 December 2010

Achieving our Goal of  5 million quality 
ounces in development or production 
by 2015 requires all of  our regions to 
deliver a sustainably rising production 
trend. The achievement of  this Goal 
continues to be underpinned by: 

Completion of  our South Deep  □
underground project, which is  
due to reach full production of   
more than 750,000 ounces a year 
by the end of  C2014

Maintenance of  broadly stable  □
production at our mature Kloof-
Driefontein Complex (KDC) and 
at our Beatrix mine. This includes 
the reduction of  unplanned safety 
closures, an increase in ore  
reserve development and  
enhanced mining flexibility

Exploitation of  near-mine organic  □
growth opportunities in our 
Australasia, South America and 
West Africa Regions

Realisation of  our resource  □
development and feasibility  
projects at (Chucapaca, Yanfolila, 
Far South East and Arctic  
Platinum projects) (p117,120-123)

During C2010, our approach has 
helped us maintain our annual 
attributable production at 3.5 million 
ounces of  gold (C2009: 3.6 million 
ounces). This – in combination with 
our major production growth projects – 
puts us in a strong position to meet our 
2015 target. 

We have also further diversified our 
production profile, with our non-South 
African production increasing by 
10.2% to 1.63 million ounces. This 
means we have now achieved an 
attributable production ratio of  47:53 
with respect to our non-South African 
and South African operations (C2009: 
42:58), putting us closer to our longer 
term target of  a 60:40 production ratio.

The number of  ounces we add to our 
portfolio is not the only reference point 
of  our production strategy. The  
Gold Fields Vision of  being the  
global leader in sustainable gold 
mining, as well as our Values, require 
that our growth should: 

Show ever-decreasing NCE costs □

Increase the ounces produced   □
per share

Enhance cash returns on a   □
per-share basis

While our NCE margin showed a slight 
decline in C2010 compared to C2009, 
during the course of  C2010 itself, the 
margin improved from 9% in the March 
quarter to 20% in the December 
quarter. This is a noteworthy 
achievement considering that this 
figure includes the costs entailed in the 
construction and development of  our 
South Deep mine (p57-58,67,100).

Furthermore, our growth must be 
sustainable. This means not making 
short-term compromises – operational, 
environmental, social or otherwise 
– that will undermine our long-term 
growth and performance.

Figure 3.1: Group operational performance

Key operating statistics C2010 C2009 C2008 C2007 C2006
Gold produced – attributable (kg) 108,802 111,421 103,541 122,367 124,419

Gold produced – attributable (‘000oz) 3,497 3,582 3,329 3,934 4,000

Total cash cost (R/kg) 165,526 146,456 138,665 95,846 75,377

Total cash cost (US$/oz) 703 540 526 423 347

Notional Cash Expenditure (R/kg) 239,796 210,215 210,827 139,796 103,038 

Notional Cash Expenditure (US$/oz) 1,019 776 800 618 474

Gold price (R/kg) 287,150 261,517 228,160 157,275 132,655

Gold price (US$/oz) 1,220 965 865 695 610 

Operating profit (Rm) 14,469 13,589 9,427 7,568 7,161

Operating costs (Rm) 20,082 18,368 16,026 12,947 10,611 

Operating margin (%) 42 43 37 37 41

NCE margin (%) 17 20 8 11 22

Group  3.1.1 
operational performance 
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Ensuring our mines deliver3.1 
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Maintaining focus 3.1.2 
on operational excellence
Achievement of  our Goal of  5 million 
ounces, either in production or 
development, by 2015 requires that  
our mines deliver at their optimum, 
whilst not compromising future 
production potential. Over the course 
of  C2010, we have taken a range of  
measures to achieve the maximum 
sustainable output possible, whilst 
also improving our Notional Cash 
Expenditure (NCE) margin. 

Australasia Region
During C2010, we continued to 
stabilise our mining operations in 
Australia to provide a solid platform 
for future production expansion. This 
includes a focus on leveraging our 
existing footprint through  
the exploitation of  near-mine 
production opportunities. 

Both St Ives and Agnew generated 
excellent growth in their reserve base, 
with an 8% rise for Agnew to  
1.3 million ounces and a 28%  
increase for St Ives to 2.8 million 
ounces. These increases to 
the Mineral Reserves provide 
significantly improved flexibility for 
long-term planning and operational 
improvements. They have also 
extended the mine life for Agnew to 
at least seven years and to five years 
at St Ives. Prospects remain good for 
locating new ore bodies and therefore 
extending the life of  both mines. 

We have seen improved production 
performance at our St Ives mine 
throughout C2010, with output 
reaching more than 125,000 ounces 
per quarter in the December quarter 
(compared to 96,000 ounces per 
quarter a year earlier). In part, this 
is due to the achievement of  a low 
strip ratio, disciplined scheduling and 
enhanced mining plans. In addition, 
the stabilisation of  ground conditions 
has helped us achieve steady 
production at our Belleisle shaft. 

We are planning to consolidate 
production at St Ives, as new open pits 
become operational in C2011. 

Figure 3.5: Australasia Region operational performance

Australasia Region C2010 C2009 C2008 C2007 C2006

Gold produced – attributable (‘000oz) 620 602 616 652 716

Total cash cost (A$/oz) 753 729 669 548 458

Notional Cash Expenditure (NCE) (A$/oz) 1,072 976 912 757 644

Gold price (A$/oz) 1,334 1,241 1,034 835 860

Operating profit (A$m) 369 313 214 179 255

Operating margin (%) 45 42 34 33 41

NCE margin (%) 20 21 12 9 25

Along with the completion and 
commissioning of  operations at 
the Athena project and the start 
of  construction at the Hamlet 
underground project (p118), this 
will improve mining flexibility and 
sustainability of  production.

The Business Process Re-engineering 
(BPR) programmes at St Ives have 
identified a number of  further 
operational and cost efficiency 
improvements around the heap leach 
operation, Lefroy mill and increased 
owner operations (p64).

As with other mining companies, our 
operations in Australia are facing 
considerable challenges in terms of  
competition for labour. The ‘fly in, fly 
out’ nature of  the local labour market 
in Western Australia has contributed 
to a staff  turnover rate of  about 30% 
at both operations. We are enhancing 
our human resources development 
programmes (p114-146) as well as 
our attraction and retention policies. 
Likewise, improvements to our 
production efficiency are delivering 
more bonuses to our personnel. As 
a result, retention is already showing 
signs of  improvement.

At our Agnew mine, production fell in 
the first two quarters of  C2010. This 
was due to adverse ground conditions 
and an associated paste failure in the 
deeper levels of  the Kim ore body. 

This restricted our access to  
higher-grade stopes, instead  
forcing us to concentrate on the 
development of  lower-grade and  
out-of-sequence stopes. 

In addition, our transition to owner 
mining caused a temporary dip in 
production in mid-C2010, whilst laying 
the ground for a sustained reduction 
in our production costs (p65). Despite 
these short-term challenges, Agnew 
increased production to historical 
levels by the end of  the year. 

This has largely been due to: 

Stabilisation of  ground conditions  □
and a return to ‘in-sequence’ mining 
at the Kim ore body

Improved production from the Rajah  □
and Main ore bodies

Completion of  the owner mining  □
transition process

Figure 3.6: Australasia Region 
NCE margin (%)
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We are also placing particular focus 
on extending the life of  the Agnew 
mine, and improving production 
flexibility through the identification 
of  new ore sources, especially in the 
Waroonga underground complex, 
which contains the Main, Rajah and 
Kim ore bodies. Exploration in this 
area included an extensive directional 
drilling programme aimed at the 
underground extension and reserve 
delineation of  the Kim south deposit. 
As a result of  this process, we have 
now successfully delineated the Kim 
ore body at depth – helping the mine 
achieve its goal of  seven years of  
Mineral Reserves by the end of  C2010 
(p130). During C2010, we extended 
this process to the Main ore body. 
The substantial increase in Agnew’s 
Mineral Reserves was one of  the key 
reasons behind our decision to shift 
towards owner mining (p65).

In addition, C2010 saw increased 
levels of  development at our Waroonga 
Complex, as well as the installation 
of  a new reverse airway ventilation 
shaft to service the lower levels of  
the Kim ore zone. Together, this has 
done much to enhance the operational 
sustainability and flexibility of  the mine. 

Agnew engaged external consultants to 
assist with improving the performance 
of  the newly acquired owner mining 
fleet and surpassing historical 
productivity levels. Despite a temporary 
impact on short-term production, this 
will improve the cost profile of  the mine 
in the long-term.

 http://www.goldfields.co.za/

South Africa Region
The operational sustainability of  our 
mines in South Africa continued to be 
an area of  strategic focus in C2010. 
This includes efforts to improve our 
operational efficiency and reverse 
a declining production trend, which 
is essential to ensure that the South 
Africa Region continues to play its 
central role in Gold Fields production 
portfolio. This is vital, given that the 
region continues to host the majority  
of  our Mineral Reserves (78.6% or  
60.2 million ounces). 

Our production portfolio in South 
Africa is based on two pillars: our 
mature KDC and Beatrix mines on the 
one hand, and our new South Deep 
mine on the other. By maintaining 
production at our mature mines and 
boosting production at South Deep, 
the South Africa Region is on track 
to contributing between 2 and 2.3 
million ounces to Group production 
by 2015. Depending on development 
progress at South Deep, it may even 
exceed this. As a result, the South 
Africa Region remains central to the 
achievement of  our Goal of  5 million 
ounces in production or development 
by 2015. 

During C2010, we achieved significant 
progress in terms of  optimising 
production and improving NCE at our 
mature mines. 

Figure 3.7: South Africa Region operational performance

South Africa Region C2010 C2009 C2008 C2007 C2006

Gold produced – attributable (kg) 58,029 65,178 64,250 83,600 81,388

Gold produced – attributable (‘000oz) 1,866 2,095 2,066 2,688 2,617

Total cash cost (R/kg) 197,156 154,205 136,848 95,225 76,516

Total cash cost (US$/oz) 838 569 519 421 352

Notional Cash Expenditure (NCE) (R/kg) 285,566 224,677 196,308 136,023 102,005

Notional Cash Expenditure (NCE) (US$/oz) 1,213 829 745 601 469

Gold price (R/kg) 287,513 260,945 229,614 156,974 131,056

Gold price (US$/oz) 1,222 963 871 694 603

Operating profit (Rm) 5,008 6,499 5,532 4,804 4,159

Operating margin (%) 30 38 37 36 39

NCE margin (%) – including South Deep 1 14 15  13  22

NCE margin (%) – excluding South Deep 9 21 22 19 23
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This has been due to:

Improving safety performance   □
(p71-77), including a reduction in 
fatalities. Along with constructive 
engagement with safety regulators, 
this has helped us avoid unplanned, 
mine-wide safety closures, which 
have traditionally been one of  the 
primary challenges to achieving 
production stability

Improved ore reserve development,  □
including development at all  
long-life shafts at KDC and  
Beatrix, to make available a  
minimum of  up to two years of  
opened-up Mineral Reserves 

Figure 3.8: South Africa Region 
NCE margin – excluding South 
Deep (%)
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Furthermore, we are now 
employing mechanised techniques 
at most flat development ends 
at our long-life shafts. This is 
helping boost efficiency whilst 
also reducing safety risks. Our 
focus on development has been 
particularly important due to the 
earlier diversion of  crews to install 
secondary support in our mines. 
Whilst essential from a safety 
perspective, this contributed to a 
development backlog

Reduced energy consumption at  □
KDC and Beatrix, which has  
helped cut down on operational 
costs. Although this has been  
partly offset by the ramp-up of  
production at South Deep. By the 
end of  C2010, the Region had 
achieved a 14% saving against its 
baseline target

Overall reductions in cost, delivered  □
through our Project Blueprint 
business re-engineering programme, 
which was launched during C2010 
(p62). Project Blueprint is aimed at 
identifying opportunities to introduce 
operational and strategic efficiencies 
across the whole of  the region, to 
support sustainable gold production 
at an NCE margin of  20% in the 
short-term and 25% beyond this

Consolidation of  our Kloof  and  □
Driefontein operations into KDC to 
reduce the size of  our executive 
teams, exploit operational synergies 
and improve organisational design. 
The merging of  our management 
teams at Kloof  and Driefontein with 
that of  the South Africa Region has 
resulted in a reduction of  about 115 
senior to mid-level managers. 

The closure of  the regional office 
in Johannesburg also ensured that 
management accountability moved 
closer to the operations 

We have developed an integrated  □
mining quality framework to 
improve the delivery of  ore to the 
processing plants at our more 
mature KDC and Beatrix mines. 
This framework is gaining traction 
in terms of  the management of  
face advance, rock fragmentation, 
mining widths, underground 
tonnage accumulations, dilution, 
sweepings and mining mix 

It is in this context that we are pushing 
ahead with the development of  the 
long-life South Deep mine. Progress 
has been excellent, with work taking 
place on time and within budget. 

Survey measurement at South Deep, South Africa
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The efficient development of  the South 
Deep mine has been assisted by: 

Ongoing re-modelling of  the ore  □
body to enhance mine design and 
scheduling through better definition 
of  ore grade and tonnage

A new capital development and  □
construction plan backed by a 
comprehensive Capital  
Investment Framework (p115)

Full mechanisation of  all   □
mining activities

The ramp-up of  production at the mine 
is also progressing well. Mechanised 
production, which started in C2007, 
had already reached 274,000  
ounces at the end of  C2010.  
Although NCE at South Deep will 
remain high during the capital 
development phase, it is expected to 
decline from C2013, as production 
ramps-up and the infrastructure 
expansion is completed.

During C2010, we have worked hard 
to increase production at South Deep, 
using innovative mine development 
methods. These include our horizontal 
de-stress cut methodology and the 
implementation of  full mechanisation.  
Good progress has been made in 
the construction of  the Ventilation 
Shaft, which remains on track for 
commissioning as planned by July 
2012. This will add the substantial 
new hoisting capacity required for 
production ramp-up (p67,100). 
Other planned work to support the 
development of  South Deep includes: 

Development below 95-level at  □
about 4,500 meters a year

Expansion of  the processing  □
facilities from 220,000 tonnes 
per month (tpm) to 330,000 tpm, 
scheduled for December 2012

Construction of  a new tailings  □
storage facility on schedule for 
commissioning in July 2011 (p80)

 http://www.goldfields.co.za/

The Gold Recovery Opportunities from Waste Treatment Holistically Project 
(GROWTH Project) is an innovative, capital efficient initiative to reprocess 
low-grade surface rock dumps (SRDs) at KDC. Significant SRDs have 
accumulated as a by-product of  mining and processing operations at 
KDC’s Kloof  operation, since it first commenced operations.

GROWTH uses the transportable ‘Python’ gravity concentration plant, which 
together with automatic Optical Ore Sorting of  the reef  fraction, results in 
significant upgrading of  the gold grade, as well as direct disposal of  the 
relatively gold free waste fraction. The Python plant is highly versatile and 
can be disassembled and reassembled at a different site within weeks, 
which enhances operational flexibility.  

The processing capacity of  the Python plant compares well to conventional 
low-grade milling plants. We will use the plant to process 140,000 tonnes 
per month (ktpm) of  material from the SRDs at the Kloof  operation. The 
+50mm fraction is discarded after screening with 100ktpm of  -50mm 
material being fed directly to the washing section ahead of  the Optical Ore 
Sorters. The sorters treat the +20mm-50mm fraction (75ktpm), with 65ktpm 
being discarded to waste. Approximately 35ktpm material is then fed to the 
Python plant. Gold grade is increased by a factor of  four and the process is 
expected to achieve overall recovery of  approximately 85%.

The GROWTH Project was approved by the Gold Fields Board in May 2010. 
Formal civil construction activities began at the Kloof  1 Plant site in October 
2010 with ‘hot’ commissioning commencing three months later in January 
2011. The plant is scheduled to reach full production of  approximately 
64kg of  gold per month by end May 2011.

Efficient waste rock processing at KDC 
through the GROWTH Project

‘Python’ gravity concentration plant, KDC
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South America Region
During C2010, we achieved continued 
production improvements at our Cerro 
Corona mine in Peru. In line with our 
mine development plan, we mined a 
total of  13.2 million tonnes of  ore and 
waste, and processed a total of  6.1 
million tonnes of  ore. We managed 
to exceed our output targets through 
the optimisation of  our recoveries, 
producing a total of  406,300 gold-
equivalent ounces – a 22.2%  
increase on C2009. We are now 
focusing on optimisation and growth. 
During C2010, this included the 
following projects: 

Construction of  the second raise of   □
the tailings dam. This challenging, 
high altitude project was completed 
on schedule and within budget

Improvements to our sulphide  □
processing plant, which increased 
throughput by 7% to 800 tonnes  
per hour

Initiation of  a detailed design  □
and feasibility study for the 
implementation of  a processing 
plant to treat stockpiled oxide (p65)

Progress was accompanied by 
continued improvements of  our 
operational routine. This includes, 
for example, the consolidation of  our 
comprehensive plant maintenance 
programme, based on preventative, 
corrective and predictive maintenance. 
As a result, we have much reduced 
the risk of  future mill stoppages. As 
with our other international regions, 
the South America Region is on track 
to achieve 1 million ounces a year in 
production or development by 2015. 
We aim to achieve this through near-
mine exploration in and around Cerro 
Corona (p119) and through greenfields 
exploration projects in other locations 
within the country (p124), led by  
our Chucapaca project in southern 
Peru (p122). 

 http://www.goldfields.co.za/
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Figure 3.10: South America 
Region NCE margin (%)

Figure 3.9: South America Region operational performance

South America Region C2010 C2009 C2008

Gold produced – attributable gold-equivalent (‘000oz) 328 268 60 

Gold produced – attributable (‘000oz) 152 137 33

Copper produced – attributable  
(‘000 tonnes)

41 37 7

Total cash cost (US$/oz) 363 361 380

Notional Cash Expenditure (NCE) (US$/oz) 532 626 1,560

Gold price (US$/oz) 1,201 970 658

Operating profit (US$m) 341 206 19

Operating margin (%) 71  62 43

NCE margin (%) 56  35 -137

Cerro Corona, Peru
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West Africa Region
The West Africa Region is in an 
excellent position to reach its objective 
of  achieving at least 1 million ounces 
of  attributable gold in production or 
development by 2015. 

Our focus is on maximising our 
margins to ensure the continued 
commercial sustainability of  our 
operations. This includes growing 
our Mineral Resources and Reserves 
at Damang, as well as optimising 
production and leveraging our existing 
assets at Tarkwa. It also requires 
particular focus on reducing our 
costs. This is particularly important 
given a number of  external risks to 
our profitability in Ghana, such as 
increased labour costs, rising staff  
turnover, increases in fuel, power and 
commodity prices together with a 5% 
increase in royalties from April 2011. 
Although none of  these in any sense 
represent a serious threat, it does 
mean our operations cannot operate 
on a ‘business as usual’ basis. 

At Tarkwa, we are continuing to 
maintain our levels of  production 
through the optimisation of  mining 
and processing efficiencies. As 
a result, this is providing greater 
operational flexibility. Maintaining 
production output is vital to improve 
our NCE margin and production 
levels. During C2010, mining 
equipment availability, as well as cost 
and output performance, has been 
significantly improved by converting 
from contract to owner maintenance. 
We have implemented a number of  
other initiatives to ensure production 
continues to remain commercially 
sustainable. An example of  this 
has been the commissioning of  the 
expanded Carbon-in-Leach (CIL) plant 
at the mine. 

The plant has performed well, 
achieving world class levels of  
recovery and efficiency. This has 
helped the mine reach a new 
production record of  200,000 ounces 
in the December quarter of  2010 and 
puts Tarkwa in line for a sustainable 
production build-up to between 
720,000 and 760,000 ounces a year. 

In addition, we are using state of  
the art modelling techniques to help 
review our mining process and  
reduce the cost of  our capital strip. 
This will have a significant impact  
on our NCE margin. 

Other planned initiatives include the 
review of  processing options to  
fully exploit the extensive Mineral 
Reserve available. Key projects  
aimed at enhancing the production  
performance and cost profile of  
Tarkwa in C2010 included: 

Implementation of  BPR □

An extensive capital waste   □
mining programme, including 
examination of  ways to improve 
blasting efficiency and so reduce 
stripping costs

Expansion of  our heavy mechanical  □
equipment facilities and a successful 
shift to owner maintenance

Investigation of  environmentally  □
sustainable co-disposal methods 
that allow for the pumping of  tailings 
into existing waste rock dumps

Figure 3.11: West Africa Region operational performance

West Africa Region C2010 C2009 C2008 C2007 C2006

Gold produced – attributable (‘000oz) 685 616 587 595 667

Total cash cost (US$/oz) 594 522 526 404 334

Notional Cash Expenditure (NCE) (US$/oz) 865 714 892 658 445

Gold price (US$/oz) 1,225 965 863 695 603

Operating profit (US$m) 4,495 3,296 2,262 1,708 1,704

Operating margin (%) 52 47 39 42 45

NCE margin (%) 29 26 -3 5 26
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Figure 3.12: West Africa Region 
NCE margin (%)

Retreatment of  existing heap  □
leaches and supplemental 
production at the South Heap 
Leach High-Pressure Grinding Rolls 
(HPGR) project  

Implementation of  a feasibility study  □
on optimal ore processing options 
to improve ore recoveries

Alternative energy option studies □

Collectively, these major initiatives 
will help ensure Tarkwa continues to 
maintain its position as a world-class 
gold mine. 
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Similarly, our Damang mine has had 
a strong year, both in terms of  the 
upgrading of  its production capacity 
and the extension of  its life of  mine. 

Traditionally, Damang has processed 
a lower-grade, softer oxide-ore 
blend. However, our exploration and 
development activities at Damang 
are now focusing on the generation 
of  higher-grade and harder ‘fresh’ 
ore (p65,109).The investment in the 
new secondary crusher last year was 
partially to deal with a harder ore-
mix. The crusher was successfully 
commissioned, resulting in an increase 
in production to 60,000 ounces in 
the December quarter as it reached 
full capacity (p65, 109). As a result, 
production at the mine is expected 
to reach between 220,000 and 
250,000 ounces a year in C2011. The 
new crusher – in combination with 
the ongoing delineation of  new ore 
sources at the mine (p119) – means 
there is strong potential to take 
production beyond these levels.

Our considerable investment in near-
mine exploration and the growth of  
new Mineral Resources has increased 
the life of  the mine from 2014 to 2020. 

Key projects undertaken in C2010 to 
prepare for the development of  what 
looks like an increasingly large ore 
body at Damang, include: 

A successful shift to owner  □
maintenance and mining to  
reduce costs (p64, 109)

An extensive capital waste   □
mining programme

Ongoing resource and   □
reserve drilling

As part of  our longer-term vision, 
and depending on the size of  the 
ore bodies, we will study potential 
processing synergies with Tarkwa or 
the establishment of  new infrastructure 
at Damang. 

 http://www.goldfields.co.za/

Achieving 3.1.3 
efficiencies through 
business re-engineering
Gold Fields has implemented 
comprehensive BPR programmes in 
our South Africa Region, as well as at 
our Tarkwa mine in Ghana and St Ives 
mine in Australia. These are aimed at 
ensuring that each of  these operations 
achieves a minimum 20% NCE 
margin in the short-term. NCE is our 
most important measure of  financial 
performance, as it drives free cash 
flow generation. 

Project Blueprint in South Africa
BPR is playing a particularly important 
role in South Africa – without 
compromising our Social and Labour 
Plan commitments. This is due to the 
strategic need to address some of  
the long-term cost dynamics affecting 
our operations. During C2010, Project 
Blueprint has enabled us to identify a 
range of  efficiency measures across 
the region (p62-63). This is with the 
aim of  achieving sustainable gold 
output at an initial NCE margin of  20% 
in the short-term, and 25% beyond 
this. In particular, we plan to reduce 
our costs in the region by between 
R500 million and R1 billion (US$68.3 
million and US$136.6 million) over the 
next two years. This will help us absorb 
some of  the inflationary pressures we 
are facing in terms of  input costs. 

Specific objectives under Project 
Blueprint include: 

A flattening of  our   □
organisational structure

Improved flow of  workers and  □
materials to and from the stope

Reductions in the cost-intensive  □
footprints of  our operations

Through this approach, we plan to 
achieve commensurate improvements 
in operating costs at our  
KDC and Beatrix mines and so 
improve their sustainability. 

Many of  these savings are being 
achieved through the careful 
management of  our labour costs, 
which amount to more than half  of   
our operational costs in the South 
Africa Region.

Our initial implementation of  this  
model resulted in cost savings of  
around R200 million (US$27 million) 
in C2010. We have achieved this 
without any compulsory redundancies. 
Instead, our labour processes have 
relied on voluntary exits and natural 
turnover, as well as improvements 
in employee productivity. Project 
Blueprint also saw the merger of  
our Kloof  and Driefontein mines 
into the KDC. This has helped us to 
considerably reduce our executive 
structures in the region and harness a 
range of  operational efficiencies. 

As we push towards achieving an 
NCE margin of  20% over the next 
year, we will continue to focus on 
our operational sustainability. This 
means maintaining the infrastructure 
development projects that will 
underpin our performance in the 
longer-term. These will also help us 
improve the capacity of  our shafts, and 
so reduce our unit costs.

0

400

200

600

800

1,000

C2006 C2007 C2009C2008 C2010

35
2

42
1 51

9 56
9

83
8

Figure 3.13: Total cash cost  
(US$/oz) – South Africa Region



Gold Fields - Integrated Annual Report  
for the six months ended 31 December 2010

PROJECT BLUEPRINT - BUSINESS RE-ENGINEERING 
IN SOUTH AFRICA 
During C2010, we embarked on a Business Process Re-engineering (BPR) programme referred to 
as Project Blueprint. Project Blueprint aims to establish a new and sustainable operating model for 
the South Africa Region, together with an appropriate organisational structure. This is expected to 
support sustainable gold output at a Notional Cash Expenditure (NCE) margin of  20% in the short-
term and more than 25% in the longer-term.  

Project Blueprint involves a review of  the underlying organisational structures of  our South Africa 
mines, as well as our operational production processes from the stope to the mill. It aims to  
address declining NCE margins, which have fallen towards a level of  around 15%. This has largely 
been caused by:

Declining production volumes and lower ore grades, which has resulted in lower gold production □
Above inflation increases in operating costs, led by increasing electricity tariffs and rising global  □
commodity prices

Sub-optimal labour productivity □

Project Blueprint comprises two main work streams, focusing on NCE management and safe production 
volume uplift. Key initiatives being implemented under these two work streams are outlined below.

1. Re-organisation of  our South Africa 
operations. The Driefontein and Kloof  
operations have been combined 
into the Kloof  Driefontein Complex 
(KDC), whilst senior management 
structures have been merged to form 
a new management team. We are also 
revising the organisational design of  
Beatrix and South Deep to ensure 
they are fit for purpose in our new 
organisational structure

4. Process for production 
management focusing on rapid 
identification and resolution of  
problems down to workplace level 6. The recording and analysis 

of  causes of  lost production 
to identify and address key 
productivity constraints

3. Alignment of  employee and 
contractor numbers with reduced 
production. This is being achieved 
through a flatter management 
structure, application of  standards 
and norms and insourcing of  non-
specialised contractor services

2. Reversal of  the decline 
in quality mining volumes 
through an increase in 
face advance by 5% to 
10% a year. We aim to 
achieve this by promoting 
enhanced delivery at 
every workface through 
the introduction of  
standardised reporting 
and practices, as well 
as the elimination of  
operational constraints 
and bottle-necks

5. Power management 
initiatives. These include 
the implementation 
of  energy efficiency 
systems and the 
enhanced management 
of  utilities, including 
compressed air and 
pumped water 

1 2 3 4 5 6

NCE management Volume uplift
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8. Increased 
off  and on reef  
development rates to 
establish additional 
mineable face length 
and flexibility

10. Acceleration of  our efforts to 
equip panels to improve flexibility

12. Development 
and application of  an 
improved system to 
enable more proactive 
management of  the 
mineable face length

7. Re-prioritisation of  capital 
expenditure and improved efficiency

9. Containment of  stores price 
increases to below inflation and 
management of  stores consumption in 
line with relevant standards and norms

11. Implementation of  a 
critical review of  general 
mine overheads and the 
cost of  ancillary services

7 8 9 10 11 12

KDC operating structure

The six operating business 
units at KDC are operating as 
commercially driven stand-
alone business units, effective 
from the December 2010 
quarter. The new operating 
business units are:

KDC Driefontein   □
1 and 5 shafts

KDC Driefontein   □
2 and 4 shafts

KDC Driefontein 6, 7,   □
8 and 10 shafts

KDC Kloof  3 and   □
4 shafts

KDC Kloof  Main,   □
7, 8 and 10 shafts

KDC reef  and   □
waste plants
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Business re-engineering in 
Australia and Ghana 
During C2010, we implemented 
comprehensive BPR at St Ives with the 
objective of  achieving an NCE margin 
of  20% in F2011 and a sustainable 
long-term NCE margin of  at least 25%. 

Improvement opportunities have been 
identified in a number of  areas. This 
includes the enhanced management 
of  the St Ives heap leach plant, where 
low availability components were 
identified and replaced, improving 
throughput capability. The same 
technique is being used in the 
Lefroy processing area to improve 
efficiency and reduce costs. St Ives 
has also commenced a programme 
to investigate and implement further 
ownership in a number of  key 
operational activities. We expect cost 
improvements from the programme to 
become evident in late C2011.  

Other initiatives to improve costs 
and increase productivity include 
enhanced pit design, logistics,  
energy management and  
processes. This includes, for  
example, the application of  pre-
blending and chemical catalysts, 
which has improved recoveries to 93% 
during C2010 (C2009: 91%). In C2011, 
we plan to complete an optimisation 
study for St Ives using planning 
software that has been piloted at our 
Ghanaian operations. 

In Ghana, BPR has taken on particular 
importance, given changes to 
the fiscal regime (p174), higher 
commodity and energy costs (p68), 
rising stripping costs and increased 
processing of  hard ore (p65). The 
programme seeks to significantly 
reduce the cost base at both Tarkwa 
and Damang. 

A substantial increase in our Mineral 
Reserves at Damang prompted a 
successful transition towards owner 
mining, which is expected to deliver 
savings of  at least US$2 per tonne. 

Tarkwa has similarly made a successful 
transition to owner maintenance, which 
should achieve cost savings of  about 
US$8 million a year. Other initiatives 
should realise additional savings of  
between US$70 and US$100 million  
at Tarkwa over the next two years. 
These include:

Organisational re-design □

CIL mill recovery and   □
improved availability

Improved heap leach   □
crusher throughput

Lower commodity and energy   □
input costs

Optimisation of  capital waste  □
mining and capital expenditure

During C2010, we continued to 
exploit potential operational synergies 
between Tarkwa and Damang in the 
areas of  maintenance, procurement 
and energy. We are also looking  
to expand our shared services 
between the mines. Such efficiency 
measures, on top of  the savings 
already achieved, will ensure the  
long-term commercial sustainability  
of  the Tarkwa mine – and the 
commercial optimisation of  this  
world class deposit. 
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(US$/oz) – West Africa Region

Tarkwa, Ghana
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Investing in 3.1.4 
efficient processing
The optimisation of  our operations is 
also focused on the processing plants 
at our mines. 

Cerro Corona
Our Cerro Corona mine has been 
subject to a number of  enhancements 
during C2010, despite the early stage 
of  its mining lifecycle. These include:

The establishment of  formal,  □
multidisciplinary ‘quality  
circles’ to identify areas for 
improved production

The identification of  more than 300  □
improvement opportunities through 
employee workshops including, 
for example, the installation of  
decanting tanks to avoid losing 
copper deposits during the 
production process

Creation of  a new mining and  □
metallurgy department to drive 
production excellence and process 
design improvements

We have also initiated a detailed 
design and feasibility study for the 
construction of  a CIL processing 
plant to treat the 7.5 million tonnes 
of  life-of-mine oxide ore at the mine 
– with construction commencing in 
late C2011. These oxide ores, much 
of  which are already stored in surface 
stockpiles, are estimated to contain 
300,000 ounces of  recoverable gold 
that could potentially be processed 
within five years.

Production levels at the mine have 
remained stable, with a throughput 
of  800 tonnes an hour – 50 tonnes an 
hour more than originally anticipated. 
In addition, Cerro Corona is working 
with other major mining companies 
in the region on the sharing of  parts. 
This will help avoid costly production 
shut-downs when replacements are 
not immediately available. 

Damang
At Damang, the commissioning of  a 
secondary crusher has considerably 
increased production flexibility at 
the mine. It has achieved this by 
processing a 95:5 fresh to oxide ore 
mix, compared to a traditional ratio 
of  65:35. As the harder, fresh ore 
is generally of  a higher-grade, the 
secondary crusher has also enhanced 
our production output.

Installation of  the secondary crusher 
has increased our crushing output 
beyond what our plant can currently 
handle. As a result, we are examining 
enhancements to the plant that will 
remove this bottleneck and ensure we 
can achieve sustainable production at 
20,000 ounces a month.

Tarkwa
At Tarkwa, we are implementing a 
programme to improve our ability to 
economically process the increasingly 
hard rock we are encountering as the 
mine matures. Specific short-term 
measures include the blending of  hard 
and soft ore to achieve consistency in 
processing, finer blasting and more 
proactive plant maintenance. We are 
also in the process of  upgrading our 
tertiary crushers in our heap leaching 
circuit to produce a finer paste. 
These are planned to come online in 
mid-C2011.

During C2010, the HPGR project was 
commissioned as a stand alone unit 
to add 30,000 to 40,000 ounces of  
gold a year. It is envisaged that this 
technology will be used to reprocess 
the decommissioned South Heap 
Leach pads. These pads comprise 
of  51.2 million tonnes of  depleted 
tailings, which are believed to contain 
between 400,000 and 500,000 ounces 
of  residual gold.

A safe-start process has been fitted at 
the mill to reduce the risk of  damage 
due to a potential ‘lock charge’ start-
up accident, which could take the mill 
out of  production for up to two weeks. 
The safe-start process will be rolled 
out at Damang in C2011. 

In the medium-term, we are planning 
to upgrade our 1 million tonne per 
month CIL plant – including the 
installation of  a secondary crusher. 
This is expected to add milling 
capacity of  about 300,000 tonnes a 
year, as well as the ability to crush 
harder ore. In the longer-term we are 
planning to address the expansion of  
our tailings capacity to accommodate 
our CIL throughput. Options include 
potential co-disposal of  process 
waste and waste rock from mining in a 
common facility.

Proprietary processing technology
In addition to these measures, we are 
examining the potential application of  
our proprietary ASTERTM1 technology 
at our operations in Ghana and Peru. 
This biologically-based process, which 
removes cyanide and thiocyanate 
during the leaching process, offers 
important benefits in terms of  
environmental stewardship, efficiency 
and safety (p66). 

Similarly, we are continuing to 
successfully market our innovative 
BIOX® process (p66). This is used 
to pre-treat refractory sulphide gold 
ores and increase gold recovery 
rates during processing. Although not 
currently in use at our own operations 
due to the nature of  our ore bodies, 
there are eight gold processing plants 
running the technology in South Africa, 
Ghana, Brazil and Australia. 

1  Activated Sludge Tailings Effluent Remediation



BIOX®

BIOX® is a Gold Fields-owned technology, which it licenses 
to third-parties for the pre-treatment of  refractory sulphide 
gold ores. Pre-treatment with BIOX® greatly increases 
cyanide recovery rates during the extraction process, thus 
improving process efficiencies and metal recovery. The 
environmental impact is also limited by ensuring that the 
effluent streams are safe for land disposal, especially with 
regard to the long-term stability of  arsenic. After application 
of  BIOX®, cyanide recovery varies between 90% and 97%, 
depending on ore characteristics. Refractory gold ores 
are naturally resistant to standard recovery processes, as 
the gold is encapsulated in sulphide minerals that prevent 
it from being leached by cyanide. BIOX® uses naturally 
occurring bacteria to destroy the sulphide minerals and 
expose the gold for subsequent cyanidation.

To date, BIOX® has been applied at 11 gold processing 
plants worldwide, with eight currently in operation. As 
market prices for gold continue to reach new highs and 
refractory ore bodies become increasingly economically 
viable to develop, global interest in BIOX® is accelerating. In 
addition, BIOX®’s strong environmental performance makes 
it fully compliant with ever stricter environmental standards 
around the world, including those of  the US Environmental 
Protection Agency. Gold Fields is continually developing 
BIOX® to improve process efficiency, reduce capital and 
operating cost, and increase overall gold recovery through 
a structured research and development programme.

ASTERTM

ASTERTM is another Gold Fields licensed technology that 
provides a safe, efficient and environmentally responsible 
alternative to conventional cyanide management and 
process water disposal. By using a blend of  naturally 
occurring microbial species, ASTERTM negates the need for 
costly chemicals that are commonly used to break down 
cyanide and thiocyanate after the leaching process.

In C2010, Gold Fields developed ASTERTM to the point 
of  full commercialisation and in September ASTERTM was 
subject to its first commercial application at Barberton 
Mines’ Consort ASTERTM plant in South Africa. Early results 
show all residual free cyanide was removed to trace values 
and a thiocyanate concentration of  <1ppm was found in 
water processed at the plant. This water is safe to be re-
used as process water in the main plant.

A number of  Gold Fields peers have already expressed 
interest in using ASTERTM. The potential for implementation 
of  the technology within Gold Fields is also being explored, 
which could offer significant financial benefits in terms of  
reduced costs. Similarly, the environmental performance of  
the technology is proving attractive. According to Jan van 
Niekerk, who heads both BIOX® and ASTERTM , “The future 
tightening of  cyanide legislation will further increase the 
need for this technology.” 

Gold Fields is currently developing the next phase of  
ASTERTM, which is scheduled to be rolled out in 2012. The 
company is also seeking to increase the range of  feed-
stocks ASTERTM can be used with, thus extending the 
application of  this technology to a wider range of  operating 
conditions and reducing its operating costs. 

Generating value and mitigating risk through BIOX® and ASTERTM 

process technologies 

Gold Fields is generating new revenue streams, while at the same time mitigating the environmental impacts of  certain 
mining processes, through the development and commercial application of  its BIOX® and ASTERTM treatment technologies. 

Ashanti Goldfields BIOX Plant, Ghana Consort ASTER Plant, South Africa
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Pursuing innovative 3.1.5 
and high quality mining

Innovative mine development at 
South Deep
The scale of  the South Deep ore body 
cannot be underestimated. Its depth 
likewise makes it a unique operational 
proposition. The addition of  this mine 
to our production portfolio will help 
secure South Africa’s long-term role in 
our overall production portfolio – with 
commercial production expected to 
last well beyond 2050. 

The production ramp-up at South Deep 
is underpinned by the employment 
of  fully mechanised mining methods. 
Future production volumes are highly 
reliant upon de-stress mining rates. We 
have employed an innovative horizontal 
de-stress cut to allow for faster access 
to the available long hole stopes. It is 
estimated that this methodology will 
significantly speed up the rate at which 
we open up the ore body and we are 
planning to apply it to more than 60% 
of  our production area at South Deep.  
In addition to enhancing production 
efficiency, the use of  mechanised 
mining methods at this deep-level  
mine significantly reduces the 
exposure of  our employees to fall of  
ground and heat. 

Mechanisation at South Deep has 
required significant adaptation in terms 
of  the up-skilling of  our workforce. We 
are in the process of  establishing a 
specialist training facility at the mine, 
which will use mechanised mining 
simulators as part of  an advanced 
training package. Although this 
constitutes a significant investment, it 
will considerably raise our capabilities 
through the creation of  a substantial 
cadre of  skilled mechanised miners. 

In addition, we have used an innovative 
approach to maximise hoisting 
capacity and so maximise eventual ore 
output. Current production forecasts at 
the mine are based on the use of  the 
Twin-Shaft complex (due to become 
available once the ventilation shaft is in 
place by mid-2012). 

This has a hoisting capacity of  
330,000 tonnes of  ore per month. By 
refurbishing the South Shaft complex, 
which is linked underground to the 
Twin-Shaft complex, we are planning 
to increase hoisting capacity by a 
further 120,000 tonnes per month. 
Once refurbishment is complete by 
mid-2013, South Deep will enjoy a 
total hoisting capacity of  450,000 
tonnes per month. As a result, the full 
production target for South Deep  
could potentially be significantly  
higher than the base target of   
750,000 ounces a year. 

Mechanisation in Australia 
At Agnew, we have been using remote 
mechanised mining methods for the 
last two decades. We are now exploring 
options to apply this method at  
St Ives as well, and have already made 
substantial investment in this respect. 
We are planning to put in place 
comprehensive training to ensure our 
workforce has all of  the capabilities 
needed to maximise the operational 
impact of  this method. 

Improving the 3.1.6 
energy security and 
costs of our operations
Each of  our regions has been tasked 
with reducing their electricity intensity 
by 5% by end-C2011. South Africa 
is looking for further reductions in 
energy intensity in the medium-term 
(p69). This is part of  our general 
effort to improve the energy security 
of  our operations and to reduce 
our overall energy costs – without 
compromising our production 
performance. Achievement of  this goal 
is particularly important in the context 
of  rising global energy costs, as well 
as increasing international emphasis 
on carbon management. 

Ore trucking at St Ives, Australia

Figure 3.16: Group direct and indirect energy consumption (terajoules)1

Energy consumption C2010 C2009 C2008

Direct 5,529 5,239 5,224

Indirect 20,089 19,676 18,669

Total 25,618 24,915 23,893

1  Direct energy is self-generated power, whilst 
indirect energy is purchased from third parties
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Australia
At St Ives, we are taking a number of  
steps to reduce our fuel costs. These 
include the use of  additives to improve 
burn efficiency, examination of  the 
potential benefits offered by Liquefied 
Petroleum Gas engines and close 
scrutiny of  our truck loading factors. 
Other energy efficiency initiatives 
undertaken at St Ives include:

Replacing lights run from   □
diesel generation with  
solar-powered lighting

A two year assessment programme  □
looking at wind generation on  
Lake Lefroy

Introduction of  a new style of   □
drilling rig that uses sonic  
vibration to extract core samples  
in soft sediments

At Agnew, we have completed a 
successful feasibility study into the 
application of our advanced Flow 
Technology. This technology has been 
developed in cooperation with the 
Commonwealth Scientific and Industrial 
Research Organisation. Instead of using 
conventional bladed agitators, this new 
system utilises an impellor to create a 
vortex to suspend minerals in solution. 
This is expected to deliver significant 
energy savings when installed. 

At Agnew, we are in the process 
of  upgrading our entire ventilation 
system, thus reducing its energy 
use. This includes the installation 
of  variable speed drives to tailor 
ventilation and temperatures, which 
are run through an automated system. 
The project is due for completion in 
Q2 2011. In addition, during C2010 we 
managed to postpone the installation 
of  energy intensive refrigeration units 
at the mine for two years through 
the creation of  a Reverse Ventilation 
System. This has effectively doubled 
our ventilation capacity through the 
drilling of  two new ventilation holes, the 
use of  the old ventilation system as an 
air intake, and the installation of  more 
energy efficient fans.

Additional energy saving initiatives we 
are pursuing include:

Application of  solar technology to  □
tailings dam pumps

Introduction of  variable speed  □
drives at our mills

Both our mines face a particularly 
pressing challenge with respect to the 
price of  energy. Our current electricity 
supply contract with BHP Billiton is due 
to expire in 2014. Any replacement of  
supply is likely to entail a significant 
increase in costs due to the volatile 
Western Australia gas market. In 
response, we have initiated a feasibility 
study examining the options available 
and expect resolution during C2011. 

Under Australia’s National Greenhouse 
and Energy Reporting Act 2007, 
our Australian operations report to 
the National Pollutant Inventory. Our 
submissions show that our energy use 
at Agnew has noticeably increased 
due to our shift towards more energy 
intensive underground mining. Our 
report for C2010 identifies a number 
of  opportunities for reductions in our 
energy use and carbon emissions. 

The following opportunities are 
currently being examined: 

Installation of  fuel   □
management systems

Optimisation of  ore   □
haulage systems

Rationalisation of  secondary   □
fan equipment

 http://www.goldfields.co.za/

Ghana
Significant increases in the price 
of  electricity of  up to 50% during 
C2010 impacted both our Tarkwa and 
Damang mines. This was partly due to 
limits placed on the supply of  hydro-
generated electricity by our power 
suppliers and growing reliance on 
more expensive thermal-generation. 
Gold Fields Ghana is a registered bulk 
customer with the ability to negotiate 
a non-regulated tariff. As a result, we 
are negotiating with the Electricity 
Company of  Ghana (ECG) and the 
Volta River Authority (VRA) over future 
supply options and tariff  structures. Our 
longer-term planning takes into account 
the possibility of  procuring energy from 
waste gas, supplied by independent 
power producers and/or natural gas 
from the West African Gas Pipeline.  

In this context we are looking at 
potential alternatives to ECG power 
supplies at Damang. This could 
include a switch to direct, high  
voltage supply from the VRA at lower 
cost and with improved reliability. We 
are making preliminary examinations 
for potential self-generation in the 
longer-term. 

Our energy strategy is informed by 
the ongoing identification of  large 
ore bodies at Damang, which are 
significantly expanding its life of   
mine (p119). 

At Tarkwa, we have installed capacitor 
banks at the North Heap Leach 
plant, as well as an automated valve 
system for the pumping operations. 
These initiatives are expected to 
improve energy consumption and 
efficiency. We are also in the process 
of  developing future renewable energy 
sources, with a focus on biogas and 
solar energy. 
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The Ghana operations consume about 
100 million liters of  fuel a year. Amid 
rising oil prices, we are looking at a 
number of  initiatives to improve the 
efficiency of  our fleet, including: 

Enhanced vehicle servicing to  □
optimise fuel efficiency

Utilisation of  the highest   □
quality diesel

The purchase of  more fuel efficient  □
engines on a replacement basis

During C2010, we addressed ongoing 
fuel shortages in Ghana by entering 
into a diversified fuel supply model, 
splitting our procurement between an 
international and a national supplier, 
therefore reducing costs by US$6 
million a year. We have also expanded 
our fuel storage capacities to ensure 
continuity of  supply of  low sulphur 
clean diesel. 

In C2010, we joined with our peer 
companies in the Ghanaian Chamber 
of  Mines to form a dedicated Energy 
Committee. This committee engages 
with the government on energy policy 
and negotiates a collective position.

 www.ecgonline.info
 http://www.vra.com/

South Africa
We are continuing to place 
particular focus on reducing energy 
consumption in South Africa, amid ever 
increasing power tariffs and continuing 
concerns about electricity supply. The 
nature of  our mines in South Africa 
means they are particularly reliant on 
the availability of  an adequate, reliable 
and economically viable supply of  
electricity. A number of  initiatives are 
currently being explored to reduce our 
energy intensity this year, including 
finding alternatives for the usage of  
compressed air underground.  

We are also continuing with our 
established 3M energy reduction 
programme, which has been extended 
beyond its anticipated end date of  
June 2010 and incorporated into our 
Project Blueprint BPR programme. 

The 3M programme targeted a 5% cut 
in energy intensity during the duration 
of  the programme. Against the 2008 
baseline, we have achieved a 14% 
reduction. We have an ambitious 
target to reduce our base load energy 
intensity in South Africa by a further 
5% each year in C2011 and C2012. 
This new, more aggressive target is 
aimed at partially offsetting plans by 
public power utility Eskom to raise 
electricity prices by 25% a year over 
the next three years.

Actions taken during C2010 to  
reduce our electricity consumption 
and costs include:

A pilot programme using three  □
chamber pipe feed systems for 
energy-efficient pumping at KDC 
business units 1 and 4

The targeted sealing of  isolated  □
and mined out areas to reduce 
ventilation requirements 

Optimisation of  surface fans □

A pilot programme examining the  □
efficiencies achieved by only using 
air compressors during the hours in 
which drilling is taking place

Investigation of  the use of  ice  □
instead of  water for underground 
cooling at KDC to reduce  
pumping demands

Development of  a closed loop water  □
circuit at South Deep to reduce 
pumping demands, as well as the 
extensive recycling of  water

Optimisation of  our surface fans □

Replacement of  compressed air  □
agitation at underground backfill 
and mud dams with turbulators 

Gold Fields engages regularly 
with national power utility Eskom to 
negotiate further electricity savings. 
This includes accessing R300 million 
(US$41 million) in capital under 
Eskom’s Demand Side Management 
programme to help finance our energy 
efficiency measures and move power 
use outside of  peak times. 

Gold Fields has been given a 
privileged position in Eskom’s power 
shedding list due to the safety 
implications of  a potential cut in power. 
As a result, the worst anticipated 
energy security risk we face is 
temporary curtailment of  energy use 
rather than a shutdown, similar to the 
one experienced in C2008. 

Our engagement with Eskom on wider 
issues, such as the overall load factor 
for the mining industry, is conducted 
through the Energy Intensive Users 
Group at the South African Chamber 
of  Mines. 

Although the majority of  the energy we 
use in South Africa is electricity, the 
ramping up of  mechanised production 
at South Deep is also increasing our 
consumption of  diesel (p67, 100).

 http://www.eskom.co.za
 http://www.bullion.org.za
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Safety remains Gold Fields single most 
important sustainability issue. This is 
embodied through our promise that 
“if  we cannot mine safely, we will not 
mine”. However, we deeply regret that 
during C2010 there were a total of  
18 workplace fatalities at Gold Fields, 
of  which 17 occurred at our South 
African operations. Although this marks 
a reduction on C2009 (26 fatalities), 
every fatality is one too many. We 
remain fully committed to the ultimate 
elimination of  all incidents and the 
achievement of  ‘Zero Harm’ at  
our operations.

This prioritisation of  safety over 
production means that in the short-
term, we will choose to leave gold 
in the ground rather than put our 
employees at risk. In C2010, for 
example, it is estimated that we 
did not mine a total of  2,321 kg of  
gold in support of  this commitment. 
Whatever the short-term costs of  this 
approach are, we are confident that 
the long-term moral, reputational and 
operational benefits are far higher.

This commitment has acted as the 
bedrock for a comprehensive evolution 
of  our company culture. Instead of  
accepting the risks involved in gold 
mining as ‘inherent’, our employees 
and managers are becoming 
increasingly conscious that with the 
right approach and mentality, it can 
be rendered safe. This realisation is 
further supported by our constant 
communication of  our ‘Stop, Think, Fix, 
Verify and Continue’ message, which 
can be applied by any employee in 
any situation. It is in this context that 
our goal of  Zero Harm becomes more 
than an empty aspiration and instead 
becomes an achievable goal.

What progress we have made during 
C2010, appears to be partly due to  
our increased focus on the 
management of  seismicity – 
including centralised blasting and 
preconditioning (p75-76). In addition, 
we have placed further emphasis 
on the proactive maintenance 
of  infrastructure, as well as the 
‘engineering out’ of  risk and increased 
underground mechanisation (p67).

Managing safety3.2.2 
In C2010, we continued to build on 
significant improvements in safety 
performance in the South Africa 
Region. This includes, for example,  
a focus on three broad areas of   
safety management:

Compliance with standards   □
and procedures

Engineering out safety risks □

Addressing ‘societal risks’ that lead  □
to unsafe behaviour

As a result, and thanks to closer 
cooperation with the Mining 
Inspectorate of  the South African 
Department of  Mineral Resources 
(DMR), in C2010 we did not 
experience any unplanned, mine-wide 
safety closures in South Africa. The 
positive impact of  this on production 
has further highlighted the fact that a 
safe environment is a prerequisite for 
consistent and predictable production. 

Our safety in the international regions 
is at present better than in South 
Africa, although the single fatality at 
our Tarkwa mine highlighted that we 
can never relax our focus on safety  
at any of  our operations. Many of   
the safety indicators in the  
international regions are showing 
improvements, however.

The commitment and cooperation 
of  our employees and contractors 
has been fundamental to these 
achievements. It has likewise been 
greatly assisted by the active 
involvement of  our employee 
representative organisations and 
unions, host governments and 
regulators. In South Africa this includes 
the DMR, which is helping to guide us 
on how to achieve the improvements 
needed to meet their 2013 National 
Health and Safety Milestones.

We are continuing to pursue our 
ultimate goal of  Zero Harm – and we 
are making progress towards it. In the 
short-term, this includes our target of  
reducing all of  our safety indicators in 
South Africa by a further 25% by the 
end of  C2011. A target of  20% applies 
in our non-South African Regions. 

All of  our operations are certified to 
the OHSAS 18001 international safety 
management standard. 

 http://www.dmr.gov.za/
 http://www.bsigroup.com

Keeping our employees safe and productive3.2 

Figure 3.17: Group safety performance

Group C2010 C2009 C2008

Fatalities 18 26 31

Lost Time Injury Frequency Rate1 4.38 3.81 5.34 

Fatal Injury Frequency Rate 0.11 0.14 0.16 

Medically-Treated Injury Frequency Rate 7.09 9.32 13.50 

Safety performance in 20103.2.1 1

“If  we cannot mine safely,  
we will not mine”
Gold Fields Safety Value

1  Due to prevailing legislative requirements in Australia and West Africa, restricted work cases are 
excluded from the Lost Time Injury statistics but are included within the Medically Treated Injury 
Statistics. Restricted work cases are cases where an employee cannot resume his or her normal 
duties but may resume work on light duty
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Understanding and prioritising  
our risks
Although safety is a priority across 
Gold Fields, it is an issue of  particular 
concern at our South African 
operations. This is because of  the 
latent hazards involved in deep 
underground mining, as well the 
relatively labour intensive nature of  
our operations there. In this context, it 
is vital for us to understand the risks 
our employees in South Africa face so 
that they can be better addressed. The 
most important of  these risks is fall of  
ground – whether as a result of  gravity, 
seismic movement, or both. 

During C2010, gravity fall of  ground-
related accidents accounted for  
53% of  our fatalities compared to  
50% in C2009. 

By comparison, the relative safety 
risks posed by our operations in 
Australia, Ghana and Peru are lower. In 
Australia, our underground mines are 
shallow and there are higher levels of  
mechanisation. As a result, employees 
face lower levels of  exposure to fall 
of  ground. Similarly, the safety risks 
posed by our surface mines in Ghana 
and Peru are significantly lower, with 
vehicle accidents and hand-tool 
injuries being the main safety risks. 
Last year, Cerro Corona was awarded 
first place in the open pit mining 
category of  the National Mining Safety 
contest, which is run by the Mining 
Safety Institute of  Peru.

In view of  the production challenges 
in South Africa, our operations are 
supported by a high-level Safety and 
Health Production Management Task 
Team. This includes two members 
of  our executive committee and is 
chaired by the executive vice president 
of  the South Africa Region. The Task 
Team holds meetings on a fortnightly 
basis, which are often attended by 
our CEO. Participants examine the 
ongoing company safety performance, 
as well as issues such as reasons for 
fatalities and projects to ‘engineer-out’ 
safety risks. 

The Task Team forms part of  our 
broader Safe Production Management 
Programme (SPMP). The SPMP was 
initiated in 2009 and is aimed at:

Improving employee adherence  □
to our safety guidelines through 
changed behaviour

‘Engineering out’ safety risks from  □
our mines

 http://www.goldfields.co.za/

Establishing a Safe 3.2.3 
Production mentality

General engagement framework
All of  our employees receive both 
general and role-specific health and 
safety training during induction. This 
is supported through annual refresher 
training, risk-specific training where 
required and safety awareness 
campaigns. Furthermore, safety 
performance is a key component of  
our employees’ Individual Balanced 
Scorecards. The achievement of  
relevant safety targets determine 
approximately a third of  their variable 
bonuses and incentives. This plays 
a vital role in ensuring the diligent 
everyday application of  our safety 
policies and guidelines. 

Through union representation, a total 
of  84% of  our employees in South 
Africa and 92% of  our employees in 
Ghana are represented at various 
levels on joint health and safety 
committees - and on a range of  
statutory and voluntary engagement 
forums between supervisors, line 
managers and organised labour. 
Indeed, during C2009 we initiated a 
tripartite forum between the company, 
government and labour in South Africa. 

Changing behaviour in South Africa
During C2010, we continued to embed 
and implement our Safe Production 
Rules (SPRs), which are provided 
in employees’ preferred languages, 
and are integrated into our standard 
induction processes. The SPRs work 
alongside our ‘Stop, Think, Fix, Verify 
and Continue’ safety campaign, which 
seeks to improve safety awareness 
and prudent day-to-day practices. 
Launched and entrenched in South 
Africa, we rolled out the SPRs to all 
Gold Fields operations during C2010. 

In South Africa, the SPRs are 
supported by the SPMP. This aims  
to achieve a safe mining culture  
that is in total compliance with our 
safety protocols, standards and 
operating procedures. 
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The programme demands a 
‘quantum shift’ in the mentality of  our 
employees and will take time to be fully 
entrenched. It is particularly important 
that we achieve this, as too many of  
our serious accidents and fatalities are 
the result of  human behaviour rather 
than fall of  ground. This appears 
to be due to risky behaviour, non-
compliance with standards by some 
employees or inadequate supervision/
leadership. For example, of  the 17 
fatalities recorded in our South African 
mines in C2010, 47% were non-fall of  
ground accidents. 

It is in this context that we have 
focused on high quality, two-way 
discussions with our workforce in 
South Africa under the SPMP (p72). 
Relevant initiatives include: 

Enhanced Safety Alarm  □
questionnaires aimed at  
inducing behavioural change by 
encouraging mining teams to 
analyse and internalise the reasons 
behind, and consequences of, 
incidents that have taken place 

An eight-step Behavioural Safety  □
Programme using multimedia 
and coaching to help supervisors 
establish a ‘psychological safety 
contract’ with their team members

‘Indaba’ sessions, whereby mine  □
overseers and shift supervisors 
engage their crews each month. 
Discussions, which centre on 
quality, cost, delivery, safety 
and morale, are followed by the 
development of  defined crew  
action plans

‘Shaft communications’, whereby  □
our operations managers and 
underground managers engage 
their entire workforce at a high-
level each month. These two-
way sessions aim to motivate 
employees and train them in 
hazard management

These initiatives are aimed at 
encouraging long-term behavioural 
change by fully cascading our safe 
production philosophy throughout the 
entire workforce. 

Although it is too early to measure 
the impact of  these measures, there 
has already been an increase in 
‘voluntary stoppages’ by workers and 
supervisors. In order to supplement 
these efforts, we are implementing 
a High Priority Discipline Case 
Procedure to expedite safety discipline 
cases and raise the deterrent effect of   
our discipline procedures. 

Changing behaviour in Australia 
and Ghana
In Australia, we are continuing 
to implement our innovative and 
successful Zero Incident Process 
(ZIP), which uses psychologically-
based methods to improve employees’ 
safety behaviour. During C2010, the 
process was extended to all of  our 
major underground contractors at  
St Ives, where we also re-engineered 
the programme itself. This includes the 
development of  an expert cadre  
of  safety leaders and the  
introduction of  40 trained, onsite 
ZIP coaches. In C2011, the updated 
programme will be extended to the 
broader mine workforce. 

In Ghana, we are continuing to 
implement our ‘safety referee’ system 
at our Damang mine. This uses an 
easily communicable discipline and 
reward system through which our 
employees can ‘police’ one another 
and so improve safety behaviour. 

At Tarkwa, we have fully implemented 
our leading-edge Near Miss Hazard 
Reporting System, following its 
launch in July 2009. This preventative 
safety system has been particularly 
successful, with employees now 
reporting up to 4,000, mostly minor, 
hazards a month. As a result, a 
significant number of  hazards are 
being identified and addressed before 
they cause injury. 

At Damang, we started an initiative 
called the Fatal Risks Drive, aimed  
at identifying potentially fatal risks 
before they manifest themselves. 
This works on a cross-departmental 
basis and also involves our 
mineral resources department and 
environmental department.

DuPont safety review
During C2010, we commissioned 
external consultants DuPont to 
carry out an assessment of  safety 
management, safety culture and 
the application of  health and safety 
practices at our South African 
operations. This built on previous 
reports carried out in 2004 and 2008. 
The latest assessment found that our 
South African operations had made 
strong progress in terms of  integrating 
a culture of  safe production and Zero 
Harm into everyday work.

Employees at KDC, South Africa
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DuPont also carried out a review of  our 
non-South African operations, which 
included a Safety Perception Survey. 
This identified a number of   
strengths, including: 

An overall evolution in management  □
attitudes from ‘safety compliance’ to 
‘safety proaction’

The quality of  our safety toolkits  □
such as ZIP

Innovative safety initiatives at  □
Cerro Corona, including a family-
based engagement campaign, 
international incident sharing and 
safety analysis, and close safety 
cooperation between the mine  
and its local communities

A significant shift in mentality in  □
Ghana around safety  
hazard reporting 

Nonetheless, areas in which we need 
to continue improving include:

Integration of  our safety message  □
within the broader workforce

Stronger safety   □
enforcement methods

Management of  the safety   □
impact of  high levels of  staff  
turnover, particularly amongst  
senior management in Australia  
and Ghana

Safety standards   □
amongst contractors

Plans are in place to extend the Safety 
Perception Survey to cover our South 
African operations following  
the implementation of   
Project Blueprint (p61-63). 

 http://www.sentis.net/au/
 http://www2.dupont.com/

South Deep, South Africa
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Creating a safe 3.2.4 
mining environment
The ‘engineering out’ of  safety 
risks is a key element of  our SPMP 
and a matter of  priority for our 
senior management. It also directly 
addresses the key risks posed by  
our deep underground mines in  
South Africa. 

As a result, we have a comprehensive 
reporting system on the issue in South 
Africa. This is based on weekly reports 
to the Safe Production Management 
Task Team, monthly reports to our 
senior management and quarterly 
reports to the Safety, Health and 
Sustainable Development Committee 
and the Board of  Directors.

Our innovative Seismic Task Team is 
playing a leading role in this process. 
The team, which is based at our 
Seismicity Department at Driefontein 
(now part of  KDC) is comprised of  
experienced mining seismologists 
operating advanced monitoring 
technology. Using underground 
geophones at KDC, the team detects 
seismic movement and processes 
associated data. This data is used to 
alert workers of  safety risks in relevant 
mine shafts. 

Furthermore, research from the Task 
Team prompted our South African 
mines to conduct centralised blasting 
during periods when there are no 
workers below ground. This followed 
identification of  a clear relationship 
between seismic activity and blasting 
– including the fact that 70% of  
seismic events take place within two 
hours of  blasting. In addition, we 
have introduced pre-conditioning to 
better manage the seismic impacts 
of  blasting. This involves the pre-
fragmentation of  rock using drills.

The Seismic Task Team has played 
an important role in reducing the 
number of  fatal accidents at our mines 
(p76). As shown in Figure 3.20, in 
C2010 we managed to avoid any fatal 
seismic Fall of  Ground (FOG) events, 
compared to 10 in C2009 and 11 in 
C2008 – although a number of  fatal 
gravity FOG incidents did take place. 

This has made an important 
contribution to our marked reduction 
in total fatalities at our South African 
mines from 26 in C2009 to 17 in C2010 
– and marks an important milestone in 
our efforts to achieve Zero Harm. We 
are continuing to examine two further 
seismic work streams, including geo-
statistical analysis and the monitoring 
of  in-stope ground movement. 

In addition, we integrate occupational 
health risk management into all project 
feasibility assessments. Once identified, 
risks are mitigated through targeted 
design interventions to achieve the 
minimum level of  risk possible once the 
project is operational.

In addition, we have two ongoing 
environmental engineering and 
hygiene programmes in place in  
South Africa: 

‘Project 31’ aims to ensure no  □
workplace temperature is in  
excess of  31.0°C (or 32.5°C in 
trackless operations)

‘Project 10’ is focused on reducing  □
the force or exhaust column leakage 
to below 10% per 100 meters for 
conventional development ends and 
below 20% for trackless operations

Specific actions taken in C2010 in 
South Africa, where the environmental 
safety exposure is highest, include: 

Installation of  secondary support  □
at KDC, marking the clearing of  
a secondary support backlog in 
South Africa and a milestone in our 
efforts to address rock fall risks

Introduction of  dedicated support  □
crews to consistently maintain 
secondary support within 120 
meters of  all development faces

Successful installation of  a new  □
water pump column at the Kloof  
main shaft in order to improve our 
cooling capabilities 

These measures are in addition to 
other actions initiated earlier and 
entrenched in C2010, including:

Increased mechanisation of  our  □
development tunnels, as well as 
mechanisation of  production at 
South Deep. In addition to achieving 
efficiency gains, this has removed 
a significant number of  employees 
from areas with higher rock fall and 
other environmental risks 

Installation of  enhanced safety  □
features on our rail infrastructure, 
including safety detection systems 
and automatic coupling to reduce 
tramming safety risks

We also further embedded our new 
planned maintenance system in the 
region, including revised protocols  
to facilitate the proactive and  
effective management of  planned 
maintenance issues.

Figure 3.20: Fatalities from Fall of Ground (FOG) in the South Africa Region

Calendar Year C2010 C2009 C2008 C2007 C2006 C2005

FOG (Gravity) fatals 9 3 3 4 17 12

FOG (Seismic) fatals 0 10 11 6 5 12

Non-FOG fatals 8 13 17 26 12 10

Total fatals 17 26 31 36 34 34



Seismicity is one of  the most pressing safety risks associated with deep-
level underground mining in South Africa. However, Gold Fields proactive 
and innovation-led approach to addressing seismicity has contributed to 
significant improvements in safety performance. In C2010, for example, 
there were no fatalities caused by fall of  ground resulting from seismicity. 
This compares to 10 such fatalities in C2009. 

In-house seismic expertise at Gold Fields

Seismic activity at all Gold Fields mines in South Africa is monitored by 
a team of  seismologists from the Gold Fields Seismic Department at 
Driefontein, now part of  KDC. Gold Fields is the only South African gold 
mining company to have committed to maintaining its own in-house 
seismology skills to ensure that a dedicated team is continually focused on 
managing seismic risk. The majority of  Gold Fields peers have contracted 
this function out to the Institute of  Mine Seismology.

When a seismic event occurs, the seismic team uses three-dimensional 
sensors to capture and transmit the seismic waveforms to centrally based 
servers at KDC for analysis. The results of  this analysis – including time, 
location and source parameters – are then communicated back to the 
relevant management teams by email, SMS and local screen plotting 
technologies. Initial location data can be distributed to relevant managers 
in as little as three to five minutes after an event, helping mining teams 
respond rapidly to potential seismic risks.

Continuous improvement and innovation in seismic monitoring 

Gold Fields Seismic Department has made major strides in improving 
the speed and accuracy with which seismic data can be processed and 
communicated. The Asynchronous Data Subscriber Line technology that 
the team uses can transfer seismic data across the networks up to 100 
times faster than 10 years ago. Further improvements in data processing 
are currently ongoing. By June 2011, the system should be capable of  
generating data from a seismic event within nine seconds and alerting 
seismology and management personnel by SMS within 15 seconds.

However, the ‘holy grail’ of  seismology remains the ability to forecast the 
timing and location of  future seismic events. Gold Fields seismologists are 
currently investigating alternatives to the traditional time-based methods, 
which have been developed with little success over the last 15 years. 
This research is based on the principles of  geo-statistical interpolation 
and has integrated a time based approach with geo-kriging theory. In 
essence, it attempts to forecast the time, position and magnitude of  future 
seismic events based on past events. This innovative work is very much in 
development and is completely unique to the local mining industry.

Recording and 3.2.5 
analysing safety performance
During C2010, we have implemented 
measures focused on the enhanced 
recording and analysis of  our  
safety performance.

At St Ives, for example, we have 
augmented the impact of  narrow-
based ‘Lost Time Injury (LTI)-centric’ 
safety management by piloting an 
innovative approach based on Total 
Incident Frequency Rate (TIFR). This 
includes a broader range of  measures 
with a direct or indirect impact on 
safety performance and attitudes, 
including environmental incidents, 
equipment damage and minor injuries. 
These are weighted accordingly.

This provides a more holistic safety 
management measure that looks 
at risks as well as outcomes. It also 
places greater emphasis on the links 
between individual safety performance 
and overall operational behaviour. In 
addition, use of  the TIFR also seeks to 
address concerns that over-reliance 
on LTIs places too many injured 
employees on restricted duties  
instead of  being provided with 
comprehensive early treatment. 
Although prompt treatment generally 
gets injured employees back to full 
productivity much faster, it also results 
in higher LTI rates and detrimental 
performance assessments. 

Application of  the TIFR measure has 
resulted in an initial increase in St Ives’ 
LTI rates. At the same time, however, 
we have seen significant improvements 
in terms of  returning employees and 
contractors into full productivity earlier. 
TIFR is now a major variable used 
to assess employee and contractor 
performance and we are looking at 
opportunities for its application beyond 
the mine. 

Improving underground safety through  
in-house seismic expertise 
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St Ives is also piloting research into the 
potential extension of  our Cura group 
risk management system to allow for 
the vertical integration of  worksite-
specific operational risks. This includes 
installation of  a new safety database 
to allow for improved recording and 
reporting, as well as the modification 
of  risk matrices and the retraining of  
risk reporters. It is anticipated that 
compliance with safety procedures 
will be incorporated into Individual 
Balanced Scorecards in addition to 
safety results.

In addition, our Australian mines 
have implemented the leading-edge 
Incident Causal Analysis Method. 
The methodology assists in the 
identification of  the root causes of  
safety incidents to avoid repetition 
and promote accident prevention. 
Importantly, it also de-personalises 
the analysis of  incidents and removes 
blame from the picture. This allows for 
a more objective assessment of  root 
causes. Five key issues are examined: 

Non-contributory facts □

Absent or failed defences □

Individual or team actions □

Task or environmental conditions  □

Organisational factors  □

In Peru, our Cerro Corona mine carries 
out monthly meetings with the National 
Society of  Mining, Petroleum and 
Energy, where, in collaboration with 
our peers, we analyse serious safety 
incidents in the sector. We then use 
these learnings to review our own 
systems and processes.

“We don’t treat 
the statistics, we 
treat the injuries”
Ben Harrington,  
Australasia Region Safety Manager,  
Gold Fields

St Ives, Australia
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The environmental impact of  our 
operations is one of  Gold Fields 
most important and highly regulated 
sustainability issues. Our Vision, 
Values and risk management 
strategy means we remain highly 
committed to continually improving 
our environmental performance and 
reducing our environmental impact.

Key environmental issues currently 
facing the gold mining sector include: 

The dewatering of    □
underground mines

The prevention of  post-closure Acid  □
Mine Drainage (AMD) 

Leaching from tailings dams □

Carbon emissions  □

It is on these environmental issues  
that we primarily – although not 
exclusively – focus. 

Managing the 3.3.1 
environmental impact 
of our operations
All of  our operations are ISO 14001 
certified. Together with our sustainable 
development framework and internal 
environmental management structures, 
this international standard defines 
how we manage our environmental 
risks. Our management of  day-to-day 
operational impacts also extends to 
our exploration activities. In C2010, 
we spent a total of  US$11.4 million on 
environmental management. 

Gold Fields has an established 
environmental incident reporting 
system ranging from Level 1 (incidents 
of  minor non-conformance that result 
in no negligible adverse environmental 
impact) to Level 5 (incidents that result 
in significant long-term environmental 
impact). During C2010, we reported 
134 Level 2 incidents (C2009: 228), 
nine Level 3 incidents (C2009: seven) 
and no Level 4 or 5 incidents. 

Gold Fields was not subject to any 
significant environmental fines or non-
monetary sanctions during C2010. 

Our environmental management  
is supported by ongoing engagement 
with key stakeholders, including 
government, local communities, NGOs 
and environmental interest groups. In 
South Africa, for example, we were 
instrumental in the formation of  the 
Mining Industry Group (MIG),  
through which mining companies 
collectively address water  
management and environmental 
impacts in the Wonderfonteinspruit 
River area. Our Environmental Impact 
Assessment (EIA) processes also 
incorporate a significant public 
consultation element (p156). 

Figure 3.21: Group environmental performance in 2010

Group C2010 C2009 C2008

Environmental incidents (Level 2 and 3)4 143 235 330

Water withdrawal (Ml) 76,326 72,403 75,950

Water quality (mS/m)1 71.37 n/a n/a

Water discharge (Ml)1 48,080 n/a n/a

Closure costs (provisions) (US$m) 443 366 304

CO
2
 emissions (scope 1, 2 and 3) (‘000 tonnes)2 5,955 5,906 5,218

Carbon intensity (tonnes CO
2
e/oz) 1.34 1.30 1.40

NO, SO and other emissions (tonnes) 5,871 5,379 5,528

Ozone depleting emissions3 n/a n/a n/a

Cyanide consumption (tonnes) 21,487 22,165 18,922

Mining waste (‘000 tonnes) 193,577 167,569 103,856

Materials (‘000 tonnes) 325 269 264

This has been particularly important 
during our development of  the Liquid 
Gold project (p91), as well as the 
Centralised Tailings Storage Facility 
(CTSF) in the West Wits (p80) area of  
South Africa, which will be reviewed for 
the new tailings treatment process.

In addition, we have dedicated 
environmental engagement forums  
run in partnership with many of  our 
local communities. These include: 

Participation in the Far West Rand  □
Dolomitic Water Association, 
which engages with farmers and 
other stakeholders in relation to 
dewatering and water quality 

Regular meetings between our  □
environmental management team 
at Cerro Corona and community 
representatives, including visits to 
our operations

Engagement and joint water monitoring  □
with community representatives at our 
Tarkwa and Cerro Corona mines to 
reassure community members about 
the safe and legally compliant nature 
of  our discharges

 http://www.epa.gov.gh/
 http://www.iso.org/

Protecting and respecting our environment3.3 
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Figure 3.22: Environmental 
incidents (Levels 2 and 3)5

1 Data not available for C2009 and C2008

2 Excludes fugitive mine methane emissions 

3  Although no data exists for the emission of  
ozone-depleting emissions by weight, this has 
not been identified as a relevant or material 
issue under any of  our ISO 14001-compliant 
Environmental Management Systems

4  There were no Level 4 or Level 5 environmental 
incidents in C2010
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Figure 3.23: Details of Level 3 environmental incidents (including spills)

Operation Date Description Impact

KDC 19 January 2010 No. 6 return-water pond overflow following high levels of  rainfall 5 Ml spill

KDC 8 January 2010 Return water dam overflow following high levels of  rainfall 0.07 Ml spill

KDC 12 March 2010 Slimes dam No 6. return pond overflow following high levels  
of  rainfall

4 Ml spill

KDC 17 September 2010 Formation of  three small sinkholes of  approximately 1m2. This 
was categorised as a Level 3 incident due to proximity to local 
communities and associated safety issues

n/a

South Deep 4 October 2010 Broken aerator at the South Shaft Waste Water Treatment Plant 12.6 Ml spill

South Deep 11 December 2010 Rupture in pipe transporting tailings from the backfill plant to the 
slimes dam. This spilled tailings in the Sifikile residential area, 
sport stadium and nearby roads in the mine area

5000 l spill

Agnew 7 July 2010 Tailings spill outside bunded area 3.3 ha of  land affected

Cerro Corona 3 May 2010 Sludge discharge from the sedimentation pit to the Mesa de 
Plata creek following high levels of  rainfall

Total Suspended Solids 
reached 63 mg/l (in excess 
of  Peruvian maximum 
discharge limit of  50 mg/l)

Cerro Corona 29 September 2010 Ore concentrate spillage on the Bambamarca - Cajamarca road 
during transportation by truck

Spill of  30 tonnes

Water testing at Beatrix, South Africa 



Gold Fields is currently undertaking one of  the most ambitious engineering 
projects in the South African mining industry: the development of  a 
Centralised Tailings Storage Facility (CTSF) at Doornpoort on the  
West Rand.

The CTSF, which is currently in feasibility stage, will centralise both 
current and historical tailings from 13 separate sites at Gold Fields Kloof-
Driefontein Complex (KDC) and South Deep operations. The rationale for 
the CTSF is to allow Gold FIelds to extract uranium from the tailings as 
part of  the Uranium Project (p89). However, the creation of  a centralised 
tailings facility also offers significant environmental benefits by limiting dust 
pollution and ground water contamination risks in the West Wits region of  
South Africa. The CTSF, as it is currently envisaged, will cover an area of  
328 ha, have a maximum height of  110 meters and a potential storage 
capacity of  750 million tonnes.  

The CTSF offers a range of  significant environmental benefits. In large  
part, this is because many of  Gold Fields existing and historic tailings 
facilities in the area are located on dolomitic ground. This increases the  
risk of  contamination of  the ground water contained in the naturally 
occurring dolomitic aquifers. The CTSF will instead be located on 
competent geological sub-strata where there is no risk associated with 
dolomitic formations. 

Furthermore, the Environmental Impact Assessment process has been 
proactively integrated into the design, construction and management of  
the CTSF. This has contributed to the inclusion of  a number of  innovative 
environmental measures. These include, for example: 

On-site water treatment to reduce the risk of  acid drainage and spills □

Separation of  clean and dirty water to pre-isolate the most acidic water  □
before it enters the dam

Use of  a gradient of  1:4.5 on the slide slopes compared to the   □
standard 1:2.5 gradient. This will reduce soil erosion and allow for 
sustainable revegetation

Concurrent cover and rehabilitation to reduce dust emissions, erosion  □
and the project’s visual impact

Full plastic-lining to seal the return water dam, as well as a robust leak  □
detection system to allow for the identification and repair of  any tears 

Return water pumps to take water back to operations and reduce   □
water usage

Extensive earth bund walls and emergency catchment paddocks to  □
contain spillages

Positioning of  the decant tower in the middle of  the CTSF to   □
eliminate the need for water storage at its centre, reducing  
seepage and water consumption 

Gold Fields has carried out predictive numerical modelling to establish the 
potential long-term environmental impacts of  the CTSF. This indicates that 
the groundwater around the CTSF will be within drinking water standards 
for the next 350 years.

Planning for strong 3.3.2 
environmental performance 
over the mine lifecycle 
We seek to mitigate our potential 
environmental impacts through astute 
planning, design and implementation 
of  our exploration, mining and related 
activities. This not only reduces the risk 
of  future environmental liabilities, but 
also helps us maintain our reputation 
as a ‘miner of  choice’ amongst host 
governments, communities and 
business partners.

Environmental management from 
exploration to closure
Our exploration activities incorporate 
a risk assessment process with 
respect to the local environment, 
as well as closure processes. If  
exploration develops into project 
implementation, a more extensive 
baseline environmental study will be 
implemented. This includes both the 
social and environmental status of  the 
area, and identifies potential risks both 
to Gold Fields and to the environment. 

Our projects are also subject to a 
range of  assessments, depending 
upon how advanced they are. 
These include, amongst others, 
environmental and social screening, 
environmental and social impact 
assessment, development of  
an environmental management 
programme and the establishment of  
preliminary closure plans. 

Each operation is subject to an 
Environmental Management System 
(EMS) tailored to the context, risks 
and opportunities of  each mine. All 
of  our EMSs are ISO 14001 certified. 
They help us identify and manage 
the impacts of  our infrastructure 
and activities, continually improve 
our environmental performance and 
monitor key environmental objectives 
and goals. They also support our 
centralised environmental database, 
which is accessible at corporate-, 
region- and operation-level. 

Reducing potential liabilities through  
the Centralised Tailings Storage Facility
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All of  our mines have closure plans 
in place – and the majority of  these 
are already being implemented 
where possible, for example through 
concurrent rehabilitation. These 
plans are conservatively budgeted 
on a ‘worst case scenario’ basis that 
assumes premature closure and 
excludes potential scrap values. 
Our estimated closure liabilities are 
subject to constant revision – including 
an annual review at site level by our 
regional and group management 
teams. The closure plans are also 
subject to revision by third party 
experts, as well as annual internal 
and external audits. Where there are 
significant changes to our operations 
we work with local stakeholders to 
review and update our closure plans. 

 http://www.iso.org/

Rehabilitation
Rehabilitation is a major consideration 
during the course of  the mining 
lifecycle, and is carried out on 
a concurrent basis at all of  our 
operations. This includes particular 
focus on revegetation using native 
species and even the establishment 
of  cash crops where possible. At the 
end of  C2010, our total operational 
footprint totalled 17,826 ha – a 2.1% 
increase on C2009. During the course 
of  C2010, we rehabilitated 100 ha of  
this land. By spreading rehabilitation 
over a longer period of  time, we are 
able to reduce our closure liabilities at 
the end of  life of  our mines.

At Damang and Tarkwa, for example, 
we have promoted the cultivation of  
palm, citrus and maize crops on our 
rehabilitated waste dumps. All of  our 
edible rehabilitation crops have been 
found to meet international quality 
and toxicity standards. This includes 
our innovative cocoa crops, which we 
plan to roll-out to other rehabilitated 
sites. The collaborative growth of  these 
crops, as well their quality, is doing 
much to reassure local community 
members of  the effective nature of  our 
rehabilitation methods. 

We have made provision in our 
financial statements for environmental 
rehabilitation costs amounting to R2.27 
billion (US$337 million). A dedicated 
trust fund to support these provisions 
is currently valued at R1.14 billion 
(US$169 million), with the unfunded 
portion of  these costs to be financed 
as obligations are incurred. 

Managing 3.3.3 
materials responsibly
Gold Fields is committed to sourcing, 
storing, using and disposing of  
materials in an environmentally and 
socially responsible manner, with due 
attention to health and safety. Our most 
significant waste outputs include: 

Tailings □

Waste rock □

Chemical waste □

Hydrocarbon waste  □

Each of  our operations has life of  
mine tailings management plans in 
place, supported by relevant tailings 
management procedures  
and guidance. Our tailings storage 
facilities are subject to constant 
monitoring, as well as formal reporting 
on an annual basis. The facilities 
themselves are inspected on a daily 
basis, as are associated pumping and 
pipeline systems. 

Furthermore, they are inspected for 
technical integrity by independent 
engineers at least every three years, 
or more frequently where local 
circumstances require it, where it is a 
permit or licence condition, or where 
the associated risk is deemed to  
be higher. 

In South Africa, we recycle a 
significant proportion of  the waste 
rock from our underground operations. 
This is used to process available 
gold and in construction projects 
carried out by our contractors. The 
remaining waste rock is kept in dumps, 
which are subject to comprehensive 
environmental rehabilitation 
programmes during the active life of  
each mine. 

Most of  our tailings are stored 
in tailings dams, other than a 
proportion that is used as paste fill (in 
combination with cement) to improve 
shaft stability in our underground 
mines. A range of  control measures 
are used to minimise the risks 
posed by these tailings dams to the 
environment. These include: 

Appropriate modelling   □
and engineering

Integration of  robust pollution  □
containment facilities to capture  
any runoff

Recycling of  tailings water for use in  □
metallurgical processes (including 
essentially closed circuit systems)

Planting of  vegetation and/or the  □
application of  dust palliatives on 
tailings slopes to reduce erosion 
and dust emissions

Regular inspections and evaluations  □
by independent engineers

The use of  ISO 14001 and  □
externally audited tailings 
management systems 

We also have systems and contracts in 
place for the recycling of  steel, grease, 
oils, organic waste and paper and 
cardboard products, where possible. 
This includes the use of  on-site 
salvage yards to separate waste for 
reuse and recycling. 

Tailings Waste rock
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We do not currently record the volume 
of  recycled materials, as these are 
negligible compared to the high-
volume, non-recyclable inputs we 
use at our operations, including, for 
example, explosives and cement. 

Gold Fields does not import, export 
or transport any waste deemed 
hazardous under the terms of  the 
Basel Convention Annex I, II, III,  
and VIII. 

All waste disposal, transportation and 
recycling contractors are required 
to adhere to our environmental 
procedures, including the  
provision of  safe disposal  
certificates. Key contractors are 
audited for ISO 14001 compliance. 
Similarly, our procurement contracts 
require appropriate certification in 
terms of  relevant national waste 
management legislation. 

 http://www.basel.int/
 http://www.iso.org/

Using cyanide safely3.3.4 
All our eligible operations have full 
accreditation under the International 
Cyanide Management Code (ICMC). 
This accreditation extends to our 
transport providers. 

The ICMC is recognised as the 
gold mining industry’s best practice 
for cyanide management by the 
World Gold Council, the Council for 
Responsible Jewellery Practice, the 
International Finance Corporation and 
the G8 group of  countries.

 http://www.cyanidecode.org
 http://www.iso.org
 http://www.gold.org
 http://www.ifc.org/
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promoting biodiversity
Gold Fields recognises the complexity 
involved in effective biodiversity 
management. This includes 
recognition of  the relationships 
between biodiversity, climate change 
and water, as well as the need to 
manage ecosystems in their entirety. 
We aim to have a net positive impact 
on biodiversity where this is feasible.

We evaluate direct and indirect 
biodiversity risks at all of  our locations 
under our broader EMSs and as part 
of  our mine lifecycle management. 
Where relevant, the development of  
biodiversity management plans is 
informed by our engagement with local 
communities and environmental NGOs. 
In addition, we involve local community 
members and other stakeholders in 
the joint monitoring of  our biodiversity 
risks and impacts. 

None of  our lands are on or near 
biodiversity hotspots. Likewise, 
we have no rare or protected 
species on or near our properties. 
Nonetheless, the western side 
of  our Kloof-Driefontein Complex 
(KDC) mine in South Africa has been 
identified by authorities as a potential 
protected environmental area. As 
a result, we have commissioned 
an independent baseline study to 
determine biodiversity levels in the 
area. The outcome of  this study 
will be integrated into a biodiversity 
management strategy for the area. 
Similar studies will be rolled out to  
our other South African operations, 
having been appropriately tailored  
to local circumstances.
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Likewise, the shores of  Lake Lefroy 
near our St Ives operation in Australia 
represent an area of  sensitive 
biodiversity, which could be disrupted 
through over-clearing. However, 
internal and external permitting 
systems are in place to prevent 
over-clearing. Clearing activity is 
also monitored by the environmental 
authorities on an ongoing basis. We 
are currently engaging the public and 
environmental authorities as we seek 
to expand our operations at St Ives. 
The Office of  Environmental Protection 
is currently making an assessment 
of  our planning application, and will 
make a final recommendation to the 
provincial government. 

We have strict controls in place to 
protect local wildlife on our land 
holdings in Ghana, including a total 
ban on hunting by staff  or community 
members, as well as protection of  
local water bodies. As a result, these 
areas enjoy high levels of  biodiversity, 
acting as a form of  sanctuary for local 
wildlife. Plans are in place to further 
formalise our biodiversity management 
systems at Damang and Tarkwa – 
and to implement a full biodiversity 
baseline study. We are also examining 
opportunities for the creation of  ‘eco-
corridors’ between our isolated waste 
dumps to encourage repopulation 
by local wildlife. This will support our 
efforts to use native vegetation in our 
rehabilitation efforts. Gold Fields is 
a corporate member of  the Ghana 
Wildlife Society, and their guidelines 
inform the management of  biodiversity 
on our sites. 

Gold Fields is also a founding member 
of  Leadership for Conservation in 
Africa (LCA), an organisation through 
which business, governments and 
environmental organisations work 
together to promote conservation-led 
socio-economic development. 

Gold Fields is the founding business partner and active sponsor of  
Leadership for Conservation in Africa (LCA), which has chapters in 26 
countries. Endorsed by many African governments and leading businesses, 
LCA was established in August 2006 to spearhead conservation-led socio-
economic development. In C2010, Gold Fields renewed its commitment to 
the organisation by contributing a further R500,000 (US$68,306), making a 
total investment of  US$2.5 million to date.

Gold Fields has been integral to driving LCA projects in Ghana. The Ghana 
Chapter of  the LCA was first established in June 2008 and is a key project 
under Gold Fields Ghana’s sustainable development programme. The 
Ghanaian LCA Chapter has a long-term vision to preserve Ghana’s largest 
national park – Mole National Park – in collaboration with the Ghanaian 
Forestry Commission. To achieve this, the LCA is setting up two pilot 
projects for business-led conservation, which will then inform the  
Mole Park project. 

The first pilot is the Shai Hills Savannah Reserve Project - a 51km2 reserve, 
50km east of  Accra. It is home to 31 species of  mammals, 175 species of  
birds and 13 species of  reptiles. It is also the historical home of  the Shai 
people. The project seeks to protect endangered species by providing 
environmental awareness training to local youths and establishing breeding 
stock for translocation to other reserves. Shai Hills has the potential to 
become an international tourist attraction close to Accra, which would also 
benefit local communities.

The second pilot is the Cape Three Point (CTP) coastal forest reserve 
project. Located on the south-west coast of  Ghana, CTP is an area 
of  unique biodiversity, which encompasses fragile forest and marine 
ecosystems. Since 1999, it has been designated a Globally Significant 
Biodiversity Site by the Ghanaian Forestry Department. The CTP project 
presents opportunities for preserving a unique habitat, as well as providing 
potential employment to local people. The project could also generate 
carbon credits under the international Clean Development Mechanism. It 
is envisaged that both projects will be taken to feasibility stage in the near 
future, before work on the Mole Park project begins.

Leadership for Conservation in Africa (LCA): 
Linking business to conservation

Baboon at Shai Hills Savannah Reserve, Ghana
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Reducing our 3.3.6 
carbon and managing the 
impacts of climate change
As with other large companies, rising 
energy prices, growing concerns 
about climate change and potential 
restrictions on carbon emissions 
requires us to place strong  
emphasis on carbon and  
climate change management. 

During C2010, we adopted a new 
Carbon Management Policy, which 
commits us to: 

Implementing strategies to reduce  □
our carbon footprint, improve 
our energy efficiency, pursue 
opportunities and use carbon 
friendly technology where possible

Identify and mitigate the risks posed  □
by climate change

Provide comprehensive disclosure  □
around carbon related issues

Comply with relevant legal  □
requirements and other carbon 
management requirements

Encourage business   □
partners and suppliers to  
make similar commitments

In part, this is a response to South 
Africa’s King III Code, which requires 
increased focus on climate change, 
as well as recognition and analysis of  
the business costs and opportunities 
around environmental risks. The 
strategy, which incorporates a total 
of  15 carbon management projects 
across all our Regions, will help ensure 
that carbon management and climate 
change are integrated into business 
planning and decision-making. Under 
this strategy, we aim to:

Reduce our potential liabilities with  □
respect to existing and potential 
emissions regulation

Reduce our operational costs by  □
becoming more energy efficient

Capture the potential revenues that  □
could be generated through  
carbon trading and other  
related opportunities

Manage our risks associated with  □
climate change

There are already signs of  potential 
climate impacts on our operations in 
Ghana, where disruptions in weather 
patterns have been observed. This has 
resulted in new challenges in terms of  
the weight of  rainfall during selected 
periods, which has required additional 
focus on addressing the washout of  
waste dumps and rehabilitated sites. 

Carbon emissions
Most of  the energy we use is generated 
from coal or diesel, both of  which are 
major contributors of  CO

2
. This includes 

our heavy reliance on coal-generated 
electricity at our underground mines in 
South Africa, as well as our extensive use 
of truck transport in our Australasia, South 
America and West Africa Regions. 

During C2010, we have reported on 
our Scope 1, 2 and 3 emissions (see 
definitions in our Glossary on p330) 
for our global operations through the 
Carbon Disclosure Project.1 Our  
total emissions were 6.0 million  
tonnes CO

2
-e. This compares to 5.9 

million tonnes CO
2
-e in C2009. Our 

C2010 emissions can be broken down 
as follows: 

Scope 1: 0.43 million tonnes CO □
2
-e 

(2009: 0.41)

Scope 2: 5.11 million tonnes CO □
2
-e 

(2009: 5.09)

Scope 3: 0.42 million tonnes CO □
2
-e 

(2009: 0.40)

Our carbon emissions (Scope 1 and 
2 only) per ounce of  gold produced 
amounted to 1.34 tonnes. This 
compares to 1.30 tonnes in C2009.

Our operations in South Africa  
account for the majority of  our  
Scope 1 and 2 emissions (89%).  
This is due to their extensive and 
deep-level operations, which utilise 
significant amounts of  electricity. 

 https://www.cdproject.net

“Beyond measuring and reporting 
on environmental impacts, mining 
companies must also address 
climate change in the context 
of  their overall enterprise risk 
management programs”
Deloitte, Tracking the Trends 2011: The Top 10 Issues Mining Companies  
Will Face in the Coming Year

2 Excludes fugitive mine methane emissions 
1  Gold Fields does not emit material amounts of  

any other indirect greenhouse gases
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In November 2010, Gold Fields was rated joint first (along with FirstRand) 
in the Top 100 Carbon Disclosure Leadership Index (CDLI) for the 
Johannesburg Stock Exchange (JSE) – with a disclosure rating of  93%. 
This represents the best disclosure rating of  any mining company surveyed 
by the global Carbon Disclosure Project (CDP). The CDLI rates JSE-listed 
companies on the disclosure of  their carbon emissions and is carried out 
annually by the CDP. Gold Fields ranked joint fourth in the 2009 assessment. 

In addition, Gold Fields was one of  only four JSE Top 100 companies 
placed in the top band for their climate mitigation and adaptation actions in 
the CDP’s Carbon Performance Ratings (along with Nedbank, Barloworld 
and Woolworths). This rating evaluates companies based on their climate 
change impact mitigation strategies.

The awards reflect the company’s ongoing efforts to proactively manage a 
range of  risks linked to carbon emissions and climate change, given that 
South Africa’s Water and Environmental Affairs Minister Edna Molewa has 
indicated that carbon disclosure was likely to become mandatory in South 
Africa in the near future. Weak public energy infrastructure and projected 
increases in energy prices in South Africa further strengthens the business 
case for the proactive management of  carbon and energy issues. “For the 
business sector, climate change is a risk management issue whether it 
acknowledges it or not. The sooner positive action is taken, the greater the 
economic benefits,” Ms Molewa noted.

Gold Fields is investigating a range of  projects at its South African and 
West African operations that will utilise carbon credits to fund further 
carbon reduction initiatives. These include the KDC Hard Ice Project, which 
reduces the amount of  cold water pumped to the shafts, as well as the 
Lake Lefroy wind energy initiative.

 https://www.cdproject.net

Gold Fields comes top in the JSE Carbon 
Disclosure Leadership Index

Gold Fields Jan du Plessis receives CDLI award from  
South Africa’s Water Affairs Minister Edna Molewa, South Africa

3 Excluding Scope 3 emissions



Gold Fields - Integrated Annual Report  
for the six months ended 31 December 2010

Damang, Ghana

We are working with the Australia 
Gold Producers Industry to submit 
proposals to mitigate the economic 
impacts of  the CPRS, through a 
payment reduction of  65%.

In Ghana, we are investigating a 
range of  projects to generate carbon 
credits under the international Clean 
Development Mechanism (CDM).

These include: 

Energy efficiency projects □

Wet waste power plants □

Carbon offsetting through our LCA  □
projects (p83)

Alternative biomass   □
power generation

The Beatrix Methane Project is one 
of  several alternative energy projects 
we are implementing in order to 
reduce our energy costs and improve 
our operational and environmental 
sustainability (p87). In addition, we 
have pre-identified 10 of  the most 
significant alternative energy projects 
that, if  fully developed, could save 
more than 600,000 tonnes of  CO

2
-e 

per year. Further details on our energy 
security and efficiency measures are 
provided in section 3.1.6 above.

During C2010, draft Australian 
legislation for the Carbon Pollution 
Reduction Scheme (CPRS), 
which introduces a cap and trade 
framework, was postponed until 2012. 
Nonetheless, we have registered 
with the CPRS in anticipation of  the 
initiative, which will allow us to ‘import’ 
carbon credits where necessary. 
Including self-generated credits, 
where relevant.

Carbon trading and  
alternative energy
Our South Africa Region is leading the 
way in our efforts to develop significant 
carbon savings. 

In C2010, Gold Fields became the 
world’s first gold mining company to 
enter into a contract to sell Certified 
Emissions Reductions (CERs), the 
financial securities used to trade 
carbon emissions. The CERs were 
derived from the capture of  methane 
gas at our Beatrix Gold Mine in 
South Africa’s Free State province. 
The Beatrix Mine Methane Project, 
where we are currently flaring gas, 
will generate approximately 5MW 
of  electricity a year once a co-
generation plant has been built using 
the gas as feedstock. This could 
save approximately 12,000 tonnes of  
methane, equivalent to 252,000 tonnes 
of  CO

2
-e. 
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Gold Fields is implementing the innovative, two-phase Beatrix Methane Project to unlock value from methane 
produced at its Beatrix mine in South Africa. The Project will create new revenue streams through the generation 
of  tradable Certified Emissions Reductions (CERs). It will also reduce the mine’s operational costs through the 
production of  electricity, thus mitigating the operational risks posed by South Africa’s ailing power infrastructure and 
projected price increases. 

Furthermore, with the highest methane emission rates of  any gold mine in the country, the project will convert what 
was once a major safety and environmental risk at Beatrix into a major asset. It will do so by removing up to 49% of  
the total methane produced at the mine. This will reduce its carbon footprint by approximately 25% and reduce the 
risk of  methane explosions, which has previously caused a number of  fatalities.

In the first phase, which started in February 2011, methane will be captured to generate tradable CERs worth a 
total of  R200 million (US$27.3 million) over the first seven years of  the project. The methane is captured at source 
underground and then transferred via a network of  pipes to surface flares. Methane is a greenhouse gas that is up to 
21 times more potent than carbon dioxide. As a result, this process will save approximately 2,000 tonnes of  methane 
a year, equivalent to 42,000 tonnes of  CO

2
-e. Gold Fields has contracted to sell 1.7 million CERs to energy trading 

company Mercuria Energy Trading SA under forward contracts running until 2016.

In the second phase, the harnessed methane will be used to generate 5MW of  electricity – or 5% of  the Beatrix 
mine’s total requirements. Construction of  a power generation plant is scheduled to start in C2011. Between C2011 
and C2020, this plant is projected to generate about R304 million (US$41.5 million) of  revenue equivalent, through 
CERs and electricity savings. 

Through this project, Gold Fields is the first gold mining company in the world to trade CERs. It will also put  
Gold Fields into a leadership position with respect to carbon management in Africa. CER-linked projects in Africa 
currently comprise less than 2% of  the total projects registered by the Clean Development Mechanism executive 
board – the global body tasked with administering CER trading. Gold Fields is gaining international recognition for 
this pioneering and innovative approach. For example, the Gold Fields/Mercuria CER contract was recognised by 
London-based Risk Magazine as the 2010 ‘Deal of  the Year’ in its annual energy risk awards.

 http://www.mercuria.com
 http://www.risk.net

Pioneering carbon trading in Africa through the  
Beatrix Methane Project

 Methane flare stack installation at Beatrix, South Africa
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Using and discharging 3.3.7 
water responsibly
Water management represents a key 
risk in all of  the regions in which we 
operate. As a result, it is one of  the 
many issues identified, assessed and 
monitored through our Enterprise 
Wide Risk Management system. It also 
forms a key component of  each of  the 
EMSs applicable to our operations, 
through which water use and quality 
is assessed, managed, monitored and 
reported on. Our overall water strategy 
is primarily focused on: 

Water quality and availability □

Mine dewatering □

Acid Mine Drainage   □
(AMD) prevention

During C2010, we withdrew a total 
of  76,326 Ml (C2009: 72,403 Ml) and 
discharged 48,080 Ml. We discharge 
more water than we withdraw due to 
the pumping of  fissure water from 
our underground mines. None of  
our operations are located in water-
stressed areas, although South Africa 
has been identified as one of  the 
countries in which water shortages are 
likely in the long-term

The average quality of  water 
discharged was 71.37 milli-Siemens/
meter (mS/m), which is within 
international standards. Nonetheless, 
we are working to improve water 
quality further to ensure we are within 
the 60 mS/m medium-term limit set by 
our draft water licences for our South 
African operations. 

AMD is emerging as a key 
environmental risks and has enjoyed 
a high level of  public and media 
attention in South Africa. AMD risks are 
evaluated at the exploration stage of  
any project. AMD management plans 
for the operation and closure of  each 
mine is developed during the feasibility 
stage. Mining will only proceed if  it is 
clear that AMD can be successfully 
managed given relevant technical and 
commercial constraints. Currently, the 
only operation that represents an AMD 
risk is our Cerro Corona mine in Peru. 

Relevant actions we have taken to 
mitigate this risk at the mine include 
the following:

Implementation of  a full lifecycle risk  □
mitigation strategy

Full integration of  AMD issues  □
into the mine’s Environmental 
Management System

Continuous and extensive   □
leach testing

Further integration of  AMD  □
mitigation measures into the design 
of  the tailings storage facility
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AMD and uranium in South Africa
Water management is a particularly 
important issue in South Africa, where 
the historical gold mining legacy in 
and around the Wits Water Basin 
has put the issue of  AMD firmly in 
the public eye. Despite the fact that 
there is no identified link between 
AMD in the Wits Water basin and our 
operations, the water management 
strategy being implemented by  
Gold Fields in the area has resulted in 
us taking a leading role in addressing 
the issue. 

Gold Fields was an active participant 
in the formation of  the Mining Interest 
Group (MIG), which represents the 
industry in the steering committees set 
up by government to deal with legacy 
issues in the area. As an industry 
association, the MIG proactively 
engages with all stakeholders and 
carries out real-time monitoring of  
acid levels and other water quality 
indicators in the Wonderfonteinspruit 
region, a key water catchment area. 
In C2010, we continued to provide 
support to local water forums, 
which have proven successful in 
engaging and involving a wide 
range of  stakeholders. In addition, 
local regulators have appointed 
external consultants to develop an 
action plan to help remediate the 
Wonderfonteinspruit. We are actively 
involved in this process and are  
also encouraging the participation 
of  our peers. 

Figure 3.30: Group water 
withdrawal (million liters)

Tailings dam at Tarkwa, Ghana
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Our mitigation of  AMD risks is based 
on the identification and analysis of  
groundwater plumes, as well as the 
separation of  clean and contaminated 
water. We are also rolling out a 
continuous water monitoring system, 
first piloted at Driefontein, to the 
broader West Wits catchment area. 
Data captured from this system will be 
integrated into our R21 million  
(US$2.9 million) proprietary software 
system, which once fully developed 
will generate interpretative reports  
and trend analysis of  water quality  
at our mines. 

The Liquid Gold project (p91), which 
is at pre-feasibility stage, is one of  the 
key means by which we are planning 
to address water management in the 
region. It would also form the keystone 
of  our integrated water management 
strategy. The project would include 
the creation of  a sustainable business 
solution that turns our potential 
liabilities into assets through the 
production of  potable water from 
the dolomitic aquifers in the West 
Wits area. Our strategy addresses 
the issue on a regional basis, due to 
the importance of  looking at water 
catchment areas as a whole.

Another major strategy by which we 
are addressing future liability risks is 
through the planned re-processing 
and/or relocation of  our 13 existing 
tailings facilities in the West Wits 
region – the most recent of  which 
was developed and initiated 20 years 
ago. The plans envisage a Centralised 
Tailings Storage Facility (CTSF) at 
Doornpoort near our South Deep 
mine. This is part of  a project called 
the Tailings Treatment (TTP) project 
(also known as the Uranium Project), 
which seeks to extract uranium, 
gold and sulphates from our existing 
tailings facilities in the area via a 
central processing plant. Furthermore, 
the innovative, design-led nature of  
the CTSF – as well as the geological 
nature of  the land it sits on – means 
that we could significantly reduce 
and centralise the environmental risks 
posed by our tailings in the area, as 
well as potential future liabilities (p80). 

Furthermore, it would significantly 
reduce our tailings management costs 
over the long-term. 

A new water use licence was 
submitted for the CTSF in September 
2010. No decision has yet been 
made on the future of  the project. 
Nonetheless it will only be advanced if  
it is found to be economically viable. 

The KDC is the only one of  our South 
African operations that has received a 
new water licence. There are, however, 
several issues relating to erroneous 
content that are being resolved in 
collaboration with the Department 
of  Water Affairs. Our other mines 
have received draft licences and are 
negotiating new licences with the 
Department of  Water Affairs  
and Forestry.

The geology of  our operations in the 
West Wits mining area means we 
need to place particular focus on the 
removal of  uranium from waste water 
and materials in order to remain within 
World Health Organisation (WHO) 
limits. We currently do this through 
the use of  bio-monitoring dams and 
settling dams. 

 http://www.who.int/en/
 http://www.dwaf.gov.za/ 

Other locations
In Australia, our main water-related 
risks are linked to the ongoing supply 
of  process quality water. This is 
normally obtained from boreholes 
near our Agnew and St Ives mines. 
Nonetheless, both mines have 
started to diversify their supply 
sources. For example, Agnew is 
sourcing groundwater from a nearby 
decommissioned open pit, whilst  
St Ives is using a freshwater dam. 

Our mines in Ghana have 
comprehensive water reporting 
systems in place, which ultimately 
report through to the country’s Water 
Resources Commission. We focus on 
reducing our water use through the 
use of  closed-circuit water processes 
during the heap leaching process as 
well as extensive recycling – including 
the recycling of  more than 30% of  
water used in the CIL process. 

At Tarkwa, we have established an 
onsite laboratory to improve the speed 
and quality of  our ground and water 
monitoring and analysis. In part, this 
is due to the relatively remote location 
of  the mine, as well as the opportunity 
of  servicing other mines in the Tarkwa 
area on a commercial basis. The 
laboratory has a relationship with the 
Water Research Institute in Accra, and 
also assists in the verification of  results 
from the local Environmental Protection 
Agency district office.

The planned CTSF at Doornpoort, South Africa 
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We are also examining the potential 
development of  a dam at Tarkwa to 
create a large body of  water to draw 
on in times of  low rainfall. This is 
considered to be an emerging risk 
due to signs that rainfall patterns in the 
area are becoming more erratic (p84).
We have also initiated construction of  
an additional tailings storage facility 
(TSF3). TSF3 incorporates a range 
of  environmental controls, including 
topsoil stripping, water monitoring 
boreholes, the construction of  an 
impermeable clay base and pen 
stock, and enhanced embankments to 
reduce seepage risks. 

Water testing at Cerro Corona, Peru

Our heap leaching process at Tarkwa 
still results in limited, non-toxic 
discharges into the environment (e.g. 
silt). We have addressed this issue, 
which has been raised as a concern 
by local communities, by increasing 
retention time in our containment areas 
to allow solids to settle more fully. In 
C2011, we plan to fit a clarification 
plant to address the issue more fully.

In Peru, our Cerro Corona mine is 
currently using only 10 liters out of  the 
60 liters of  water a second permitted by 
our licence. 

This is largely due to our employment 
of  a closed circuit water system. 
In addition, we are abiding by our 
commitment not to use water from 
local rivers, and instead use rain and 
subterranean water. We also treat water 
discharge from mine bathrooms, eating 
facilities and laundries in five compact 
treatment plants, and conduct regular 
campaigns to promote the minimal use 
of  water.

Nonetheless, Cerro Corona faces 
challenges due to a history of  poor 
environmental management by other 
mining companies in the Hualgayoc 
region. It is in this context that local 
communities around our Cerro Corona 
mine have identified water quality  
as their most important  
environmental issue. 

As a result, we have a comprehensive 
water monitoring process in place 
through which we work with water 
consumers, the regional director 
for agriculture and the local water 
authority to monitor water from the 
Tingo and Hualgayoc rivers. This is 
led by the National Water Authority 
and provides assurance to local 
communities. The quality of  these 
samples is tested externally every 
six months. Nonetheless, some 
downstream communities continue to 
raise concerns about our impacts on 
water quality. As a result, we have:

Requested an external and  □
independent study by the 
government in downstream areas

Enhanced the sediment control  □
measures around our oxidised  
ore stockpiles 

Used our socio-economic  □
development programme to 
establish two water treatment plans 
to provide local people with further 
quality assurance

Initiated a precautionary monitoring  □
programme at two springs close to 
Cerro Corona1

1 Although it is not clear that these are 
geologically linked to the mine
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Acid Mine Drainage (AMD) caused by disused and flooded underground mines has become a major public health 
and environmental issue in South Africa. In part, due to high-profile media coverage of  the Western Basin decant, 
which since 2002 has seen AMD from disused mine shafts decanting near densely populated areas on the West 
Rand at a rate of  approximately 15 million liters per day. More recently, AMD has affected a number of  rivers on the 
East Rand that feed into environmentally sensitive areas.

Gold Fields is not implicated in the Western Basin decant and its mines on the West Rand have not been exposed 
to any AMD. However, the longevity of  Gold Fields mines means it is likely to be the ‘last man standing’ in the West 
Rand gold mining sector. As a result, it may face reputational and/or regulatory risks as a result of  other companies’ 
environmental liabilities. Gold Fields is investigating an integrated regional water strategy, the Liquid Gold project, 
which seeks to proactively mitigate AMD in the West Rand. 

The Liquid Gold project aims to treat Gold Fields water discharges from the dolomitic aquifers in the West Wits area to 
a potable standard. This water would be used to supply clean water to communities on the West Rand. This would be 
achieved in cooperation with local municipalities, who would deliver the water through their water infrastructure. 

The project has potential to play a role in our efforts to mitigate Gold Fields future environmental liabilities by treating 
groundwater that could – in combination with the rewatering of  other companies’ mines – cause long-term pollution. 
It will also help Gold Fields meet the government’s requirement for all mining companies to produce water at potable 
levels by 2015. Furthermore, it has the potential to unlock new value through the establishment of  commercial off-
take agreements. We have already started discussions on this issue with Rand Water, the utility responsible for water 
provision to municipalities in the West Rand. Discussions with Rand Water, the utility responsible for water provision to 
West Rand municipalities have commenced. Gold Fields is not seeking to make a profit from Liquid Gold and instead 
any money generated would be used to:

Ensure the long-term sustainability of  the initiative □

Fund Local Economic Development projects under the company’s Social and Labour Plans □

Help provide for post-closure water management and environmental liabilities □

Much of  the baseline work has been completed for the project, including pilot testing of  the various technologies and 
processing plants. In order to proceed, however, Gold Fields will require regulatory approvals and a viable off-take 
agreement. In particular, it is necessary to establish the legal ownership of  the water that would be treated.

Reducing environmental liabilities and enhancing water security 
through Liquid Gold 

Water monitoring at KDC, South Africa
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Introduction3.4.1 
Our operational activities in Western Australia are centred on the St Ives and Agnew Gold Mines, both of  
which have highly prospective opportunities for reserve growth and life extension. Gold Fields also has 
an extensive portfolio of  greenfields exploration in the Region, including the East Lachlan joint venture 
projects in New South Wales and the Batangas joint venture projects in the Philippines. 

During C2010, we signed an US$340 million option agreement for a 60% option on the Far South East 
(FSE) project in the Philippines. The FSE project, which is located in northern Luzon Island, sits on one of  
the world’s richest gold-copper porphyry bodies. During C2011, we plan to complete an extensive drilling 
programme to confirm the high-grade zone and commence a feasibility study (p120).

Both St Ives and Agnew retained 
their OHSAS 18001 and ISO 14001 
certification after undergoing 
independent external compliance 
audits during F2010. Both mines are 
fully compliant with the International 
Cyanide Management Code.

Performance in C2010
Overall, continued stabilisation 
of  mining operations in C2010 
has provided a solid platform for 
consistent gold production. St Ives 
performed particularly strongly, at an 
annualised run rate of  approximately 
500,000 ounces in the six months to 
31 December 2010.

We have completed the transition 
to owner mining at Agnew, and will 
investigate opportunities elsewhere in 
our operations in C2011.

Both mines have active near-mine 
exploration programmes. Since 
June 2010, the Region’s Mineral 
Reserves increased by 18% to 4.14 
million ounces. In part, this was due 
to ongoing delineation of  the Argo-
Athena camp at St Ives, as well as 
deep directional drilling at Agnew.

Long-term maintenance of  the strong 
NCE margin for the region will be a 
major continuing focus for C2011.

Regional overview: Australasia3.4 

Outlook for 2011
The Regional target of  1 million 
ounces in the next five years remains 
our core growth objective. In C2011, 
we plan to achieve safe production 
targets, and implement our major 
capital projects while maintaining 
our targeted NCE margin. Specific 
planned actions include: 

Continuation of  the Business  □
Process Re-engineering at St Ives 
and Agnew

Bringing our Athena development   □
at St Ives to full production and  
the Songvang open pit at Agnew 
into production

Ongoing construction of  the Hamlet  □
deposit at St Ives

Stabilising production at Agnew □

Continued exploration for reserve  □
growth at Agnew and St Ives

Figure 3.32: Attributable gold 
production (‘000oz)

Figure 3.31: NCE margin (%)

Figure 3.33: LTIFR1

St Ives, Australia

1 See p76 for explanation of  methodological 
changes that have contributed to an increase  
in LTIFR in the Australasia Region
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Opportunities and challenges3.4.2 

Key challenges: 

High employee turnover in a competitive labour market, including flexible  □
‘fly-in, fly-out’ labour arrangements. We are addressing this through the 
development of  a regional employee retention initiative (p55)

Increasing wage pressure and input costs due to strong growth in the  □
construction, energy and mining industries. Our operations closely monitor 
local labour markets to ensure the provision of  competitive packages (p145) 
and are closely managing input costs where possible

Rising input costs emanating from higher commodity and energy prices (p68) □

An inflexible energy market and restrictive energy infrastructure in Western  □
Australia. We are examining a series of  options to ensure future energy 
security at our operations (p68) 

Plans for a national cap and trade carbon management framework to  □
be implemented over the next few years. We are working with industry 
representative bodies to ameliorate the impact of  the scheme (p86)

A consistently strong Australian dollar, which has raised input costs relative to  □
gold sales (p18)

 

Key opportunities: 

Improvement to existing health and  □
safety performance

Highly prospective sites □

Strong metal prices may translate  □
to improved reserve positions, 
depending on ore body economics 

Utilisation of  the strong mining  □
and technical competencies within 
the workforce to further improve 
productivity and costs

A stable political and regulatory  □
environment, allowing for further 
exploration and development

Significant upside on our ore bodies □

Figure 3.34: Map of energy infrastructure in Western Australia

Continuity of  energy supply is a major 
challenge for mining operations in 
Western Australia. The regional gas 
market is highly dependent on a 
small number of  suppliers and critical 
energy infrastructure is relatively 
closed-off  from the rest of  the 
country. The map (right), prepared by 
Maplecroft, highlights the proximity 
of  our mines to critical energy 
infrastructure in Western Australia.
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 Operation overview:  3.4.3 
St Ives

Performance in C2010 
Notable achievements in  
C2010 include: 

Gold production for C2010 at  □
468,000 ounces (C2009:  
415,000 ounces)

Achievement of  an NCE margin of   □
29% in the December 2010 quarter 
(September 2010 quarter: 22%)

Cash cost reduction of  5% to  □
A$776/oz (US$710) in C2010 
(C2009: A$816/oz (US$637))

An increase in Mineral Reserves of   □
28% to 2.8 million ounces

The advanced status of   □
construction at Athena, which is on 
budget and ahead of  schedule

Initiation of  the construction of    □
the decline to access the Hamlet 
ore body

Outlook for C2011
In C2011, we plan to produce between 
450,000 and 480,000 ounces of  gold 
at an NCE of  A$1,200/oz (US$1,200) 
and cash costs of  A$850/oz (US$850). 
We will also focus on our ongoing 
re-engineering process to lower cost 
production and maintain an improved, 
long-term Group NCE margin of   
above 25%. Key elements of  this  
plan include: 

Focus on improvements in   □
safety performance

Development of  the Athena project  □
to commercial levels of  production

Completion of  the construction of   □
Hamlet and the commencement of  
ore production by mid-C2012

Targeting of  further extensions  □
at the Cave Rock and Argo 
underground operations to extend 
mine life, as well as the Leviathan 
open pit

Examination of  opportunities to  □
increase the size of  our open pits  
in light of  higher gold prices

Figure 3.35: Key operating statistics St Ives

Key operating statistics C2010 C2009 C2008 C2007 C2006

Gold produced – attributable (‘000oz) 468 415 415 451 499 

Total cash cost (A$/oz) 776 816 739 582 508

Notional Cash Expenditure (NCE) (A$/oz) 1,064 1,056 1,014 806 704

Gold price (A$/oz) 1,336 1,241 1,033 832 801

Operating profit (A$m) 273 180 116 105 145

Operating costs (A$m) 376 345 301 257 270

Operating margin (%) 44 35 27 28 36

NCE margin (%) 20 15 12 3 12

Figure 3.36: Key sustainability statistics St Ives

Key sustainability statistics C2010 C2009 C2008 

Total taxation and royalties (A$m) 21 29 16

Employee wages and benefits (A$m) 43 36 32

Total employees 319 315 271

Fatal Injury Frequency Rate (FIFR) 0 0 0

Lost Time Injury Frequency Rate (LTIFR) 5.05 0.82 1.60

Cyanide consumption ('000 tonnes) 2.6 3.0 3.1

CO
2
 emissions (‘000 tonnes) 191.6 198.1 212.1

Energy consumption (GJ) 1,805 1,919 1,980

Water withdrawal (million liters) 16,309 23,291 22,159

Installation of  mine support at the Argo project, St Ives, Australia
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Figure 3.37: Key operating statistics Agnew

Key operating statistics C2010 C2009 C2008 C2007 C2006

Gold produced – attributable (‘000oz) 152 188 201 200 217 

Total cash cost (A$/oz) 684 536 524 472 343

Notional Cash Expenditure (NCE) (A$/oz) 1,098 799 701 646 506

Gold price (A$/oz) 1,326 1,241 1,034 841 995

Operating profit (A$m) 96 133 98 74 110

Operating costs (A$m) 105 99 101 98 111

Operating margin (%) 48 57 47 44 51

NCE margin (%) 17 36 32 23 49

Figure 3.38: Key sustainability statistics Agnew

Key sustainability statistics C2010 C2009 C2008 

Total taxation and royalties (A$m) 0 0 0

Employee wages and benefits (A$m) 21 20 21

Total employees 212 158 136

Fatal Injury Frequency Rate (FIFR) 0 0 0

Lost Time Injury Frequency Rate (LTIFR) 1.11 2.13 2.23

Cyanide consumption ('000 tonnes) 0.44 0.53 0.80

CO
2
 emissions (‘000 tonnes) 41.1 42.9 45.7

Energy consumption (GJ) 339 356 368

Water withdrawal (million liters) 1,213 1,564 1,096

Operation 3.4.4 
overview: Agnew

Performance in C2010
Notable achievements in  
C2010 include: 

Maintenance of  strong safety  □
performance, with a period of  14 
months without a Lost Time Injury

Successful delineation of  the Kim  □
South ore body; Agnew now has a 
seven year mine life

A 7.7% increase in Mineral  □
Reserves to 1.3 million ounces from 
June 2010

Implementation of  owner mining  □
together with improved productivity

Improved mining efficiencies and  □
ore body recovery in the second half  
of  C2010 following a lack of  stope 
availability in mid-C2010 caused by 
reduced development rates

Outlook for 2011
The outlook for C2011 is to produce 
between 160,000 and 190,000 ounces 
of  gold at an NCE of  A$1,200/oz 
(US$1,200) and cash costs of   
A$800/oz (US$800). The key focus 
areas for the C2011 plan are to:

Commence surface mining at  □
the Songvang project to utilise 
available mill capacity and improve 
operational flexibility

Complete construction of  the Kim  □
ventilation infrastructure

Further develop the underground  □
potential at the Waroonga Complex 
through a deep directional drilling 
programme at the Main Lode  
with the aim of  further extending 
mine life

Achieve sustainable underground  □
production by increasing the rate  
of  development

Continue our restructuring  □
programme to reduce  
operating costs and improve  
mining efficiencies

Agnew, Australia 
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Introduction3.5.1 
The South Africa Region is the bedrock on which Gold Fields is built and accounts for 53% of  our 
attributable gold output. Gold Fields holds one of  the dominant positions in the geographically unique 
Witwatersrand Basin, the most prolific gold-producing region in the world. It is home to our developing and 
fully mechanised South Deep project, as well as the more mature and conventionally operated Beatrix and 
Kloof-Driefontein Complex (KDC) mines. KDC is South Africa’s largest mine by gold production and enjoys 
Mineral Reserves of  20.2 million ounces at a grade of  6.5 grams a tonne. The South Deep project, the 
most significant gold development project in South Africa, is set to be an efficient, safe, low cost and fully 
mechanised operation, underpinned by a world class ore body. Once complete, South Deep will ensure the 
Region remains a critical, long-term contributor to Group performance.

All of  our mines in South Africa 
are OHSAS 18001 and ISO 14001 
certified, and are fully compliant with 
the International Cyanide Management 
Code. The Mineral Resources and 
Mineral Reserves are compliant with 
the SAMREC 2007 Code.

Performance in C2010
Gold production in the South Africa 
Region declined to 1.9 million ounces 
in C2010 (C2009: 2.1 million ounces). 
Gold production was steady at Beatrix 
and consistently higher at South Deep, 
but this did not offset lower production 
at KDC. All our mines stabilised their 
production performances as the year 
progressed, with the NCE margin 
(excluding South Deep) improving to 
20% in the December 2010 quarter. 

The Project Blueprint business 
re-engineering programme saw 
the consolidation of  the Kloof, 
Driefontein and the South Africa 
Region management teams. Overall 
employee numbers in South Africa 
continued to decline as a result of  
natural attrition, voluntary severance 
and the replacement of  non-essential 
contracting services by internal staff. 

Recent progress in safety performance 
at our South African mines continued 
in C2010 with fatalities declining  
from 26 in C2009 to 17 last year. 
However, much remains to be done 
to achieve our long-term aim of  Zero 
Harm (p71-73). 

 Regional overview: South Africa3.5 

Shareholders approved the terms of  
our three empowerment transactions, 
which include a landmark employee 
share option plan. Our new order 
mining right for South Deep was 
granted and ensured that we  
achieved our 2014 equity ownership 
targets set out in the Mining Charter.

Outlook for 2011
The key target is to stabilise safe 
production at an NCE margin of  20% 
in the short-term (excluding South 
Deep) and to move towards our 
planned contribution of  at least 2 to 
2.3 million ounces to the Group Goal 
of  5 million attributable ounces in 
production or development by 2015. 
Specific planned actions include: 

A further reduction in fatalities  □
and improved health and safety 
indicators on C2010

Achievement of  production stability  □
at the KDC and Beatrix mines

Continued development and  □
production ramp-up at South Deep

Advancement of  the ‘24 Hours in  □
the Life of  a Gold Fields Employee’ 
wellbeing programme (p154)

Increased mining flexibility  □
through mechanised ore reserve 
development at the long life shafts 
at KDC and Beatrix

Further reduce power consumption  □
across the operations to offset 
increasing power tariffs

Increased representation of   □
Historically Disadvantaged South 
Africans at middle and senior 
management levels

Figure 3.40: Attributable gold 
production (‘000oz)

Figure 3.39: NCE margin (%) - 
excluding South Deep

Figure 3.41: LTIFR
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 Opportunities and challenges3.5.2 

Key challenges: 

Embedding full compliance to safety rules and procedures by addressing  □
behavioural-based safety

Building relationships with organised labour. We are implementing a new  □
employee relations framework that has been agreed with the unions (p146)

Increasing wage pressure from unions. We are continuing our   □
gradual reduction in staff  numbers through natural attrition and voluntary  
severance (p61)

Achieving reduced levels of  silicosis and Noise Induced Hearing Loss in line  □
with the Mine Health and Safety Council’s 2013 targets 

Declining production performances at our legacy mines. We are seeking  □
greater production stability through Project Blueprint and the re-structuring of  
our KDC shafts into six defined business units (p62)

Planned introduction of  a national carbon tax. Responses will include  □
engagement with government through the Chamber of  Mines, a reduction of  
our carbon footprint and the generation of  carbon credits (p86)

Plans by public utility Eskom to increase electricity tariffs by 25%   □
a year over the next three years. A programme is in place to achieve  
further reductions in electricity consumption to build on savings already 
achieved (p69)

Potential for Acid Mine Drainage (AMD) in the West Wits region and general  □
issues around water availability. We are actively addressing these issues 
through the Liquid Gold integrated water strategy, regional collaboration, 
stakeholder engagement and water monitoring (p80, 88, 91)

Key opportunities: 

Leveraging off  the strong   □
Mineral Reserve position and 
existing infrastructure

Momentum created by Project  □
Blueprint around operational 
efficiencies and cost savings, with 
further opportunities at KDC 

Fulfilment of  our 2014   □
Mining Charter commitments  

The ongoing strength of  our  □
relations with local communities

Opportunities to build on our  □
effective eradication of  seismic-
related fatalities by reducing gravity-
related fall-of-ground accidents

Generation of  carbon credits by the  □
Beatrix Methane Project

Mitigation of  future environmental  □
liabilities and generation of  
alternative revenue streams  
through the Liquid Gold regional 
water strategy

Figure 3.42: Map of water stress in South Africa

Water quality and availability are 
increasingly important issues in South 
Africa. The map (right), prepared 
by Maplecroft, highlights varying 
sub-national levels of  water stress in 
different regions of  the country.
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Operation 3.5.3 
overview: KDC

Performance in C2010 
Notable achievements in  
C2010 include: 

Consolidation of  the Kloof,  □
Driefontein and South African 
Region management teams

Continued reduction in the labour  □
force through natural attrition and 
voluntary severance

A reduction in power consumption  □
of  5%

Initiation of  a feasibility study to  □
assess opportunities to mine below 
50 level at business unit one  
(the former Driefontein 1 and 5 
shafts) on the basis of  a ‘pay-as-
you-go’ decline

A comprehensive review of    □
the mine’s Mineral Resources  
and Reserves

Outlook for C2011
The outlook for C2011 is for KDC to 
produce between 1.2 and 1.3 million 
ounces of  gold at an NCE of   
US$1,090/oz and cash costs of  
US$870/oz. Key initiatives for  
C2011 include:

Further reductions in fatalities and  □
other key safety indicators

Ongoing implementation of  Project  □
Blueprint, including targeted cost 
savings of  R500 million to R1 billion 
(US$68.3 million to US$136.6 million) 
for KDC over the next 24 months

Improving productivity through the  □
mechanised flat-end development 
of  KDC’s long-life shafts

Continued reduction in staff   □
numbers through natural  
attrition and voluntary  
severance, whilst striving to  
avoid compulsory retrenchments

Further optimisation of  life of    □
mine plans

Acceleration of  the upgrading   □
of  accommodation

Figure 3.43: Key operating statistics KDC

Key operating statistics C2010 C2009 C2008 C2007 C2006

Gold produced – attributable (kg) 37,790 45,362 46,430 59,948 61,920

Gold produced – attributable (‘000oz) 1,215 1,458 1,493 1,927 1,991

Total cash cost (R/kg) 193,948 145,177 125,503 86,955 76,222

Total cash cost (US$/oz) 824 536 476 384 351

Notional Cash Expenditure (NCE) (R/kg) 262,141 198,646 173,500 121,684 99,645

Notional Cash Expenditure (NCE) (US$/oz) 1,114 733 658 538 458

Gold price (R/kg) 287,499 261,611 228,856 156,916 130,982

Gold price (US$/oz) 1,222 965 868 693 603

Operating profit (Rm) 3,398 4,969 4,505 3,937 3,181

Operating costs (Rm) 7,467 6,898 6,121 5,470 4,929

Operating margin (%) 31 42 42 42 39

NCE margin (%) 9 24 24 22 24

Figure 3.44: Key sustainability statistics KDC

Key sustainability statistics C2010 C2009 C2008 

Total taxation and royalties (Rm) 348 834 674

Total taxation and royalties (US$m) 48 99 82

Employee wages and benefits (Rm) 4,303 3,896 3,313

Total employees 31,033 32,196 28,693

Fatal Injury Frequency Rate (FIFR) 0.13 0.24 0.18

Lost Time Injury Frequency Rate (LTIFR) 6.31 5.26 6.72

Cyanide consumption ('000 tonnes) 2.37 1.96 1.64

CO
2
 emissions (‘000 tonnes) 3,483.7 3,492.3 3,311.7

Energy consumption (GJ) 12,293 12,334 12,066

Water withdrawal (million liters) 36,859 22,797 27,182

KDC, South Africa
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Figure 3.45: Key operating statistics Beatrix

Key operating statistics C2010 C2009 C2008 C2007 C2006

Gold produced – attributable (kg) 11,715 12,443 12,696 15,022 18,697 

Gold produced – attributable (‘000oz) 377 400 408 483 601 

Total cash cost (R/kg) 194,406 169,847 142,045 102,323 75,403 

Total cash cost (US$/oz) 826 627 539 452 374 

Notional Cash Expenditure (NCE) (R/kg) 255,066 228,128 196,282 147,963 106,183 

Notional Cash Expenditure (NCE) (US$/oz) 1,084 842 745 654 489 

Gold price (R/kg) 287,187 259,126 231,750 157,249 130,903 

Gold price (US$/oz) 1,220 956 879 695 602 

Operating profit (Rm) 1,026 1,021 1,052 746 973 

Operating costs (Rm) 2,339 2,203 1,891 1,616 1,475 

Operating margin (%) 30 32 36 32 40

NCE margin (%) 11 12 15 6 19

Figure 3.46: Key sustainability statistics Beatrix

Key sustainability statistics C2010 C2009 C2008 

Total taxation and royalties (Rm) 18 2 1

Total taxation and royalties (US$m) 3 0.2 0.1

Employee wages and benefits (Rm) 1,422 1,307 1,141

Total employees* 9,485 10,327 11,151

Fatal Injury Frequency Rate (FIFR) 0.18 0.06 0.08

Lost Time Injury Frequency Rate (LTIFR) 3.31 3.71 4.74

Cyanide consumption ('000 tonnes) 0.92 0.88 0.81

CO
2
 emissions (‘000 tonnes) 867.9 901.8 892.8

Energy consumption (GJ) 3,325 3,470 3,508

Water withdrawal (million liters) 10,834 14,866 16,678

Operation 3.5.4 
overview: Beatrix

Performance in C2010 
Notable achievements in  
C2010 include: 

Production at 376,600 ounces  □
(C2009: 400,000) at NCE of  
US$1,084/oz (C2009: US$842/oz)

Ongoing focus on face length  □
flexibility, labour management, 
and volume/grade management to 
address NCE margin

Infrastructure footprint reduction at  □
South Section to reduce fixed costs 

Contract for the sale of  the first  □
Certified Emissions Reductions 
generated by a global gold mining 
company (p87)

Outlook for C2011
The outlook for C2011 is to produce 
between 370,000 and 386,000 ounces 
at an NCE of  US$1,100 and cash 
costs of  US$890/oz. Key areas of  
focus will include: 

Accelerated ore Reserve  □
developments to create  
more flexibility

Reassessment and acceleration   □
of  the pillar extraction at the  
South Shaft

Implementation of  the three   □
shaft development programme  
at North Section

Increased focus on mining quality  □
through reduced underground 
dilution and gold loss

Optimisation of  reef  and waste  □
processing to reduce ore re-
handling costs and to leverage 
incremental ounces

Maintenance of  capital expenditure  □
on definition drilling to minimise 
geological and grade risk

Completion of  the Beatrix Methane  □
Project and initiation of  an energy 
generation feasibility study (p87)

Beatrix, South Africa
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 Operation 3.5.5 
overview: South Deep

Performance in C2010
Production and development at South 
Deep continues to improve in line with 
budget and is on track to achieve full 
production of  750,000 ounces a year 
by the end of  C2014. Other notable 
achievements in C2010 include: 

Conversion of  the old order mining  □
right to a new order right

The meeting of  capital infrastructure  □
milestones, including progress on 
the reline and equipping of  the Twin 
Ventilation Shaft 

Continued rehabilitation of  the  □
South Shaft to provide access to 
the Upper Elsburg ore body for 
mechanised mining

An 18% increase in Mineral  □
Reserves from 29.3 million ounces 
to 34.5 million ounces

Outlook for 2011
The outlook for C2011 is to produce 
between 338,000 – 367,000 ounces 
of  gold at an NCE of  US$1,755/oz 
and cash costs of  US$915/oz. The 
key focus areas for C2011 include:

Capital expenditure of  R2 billion  □
(US$273 million)

Completion of  the sinking of  the  □
Ventilation Shaft by December 2011

Finalisation of  the tailings storage  □
facility with first tailings deposition 
scheduled for June 2011

Improved labour relations following  □
the November 2010 strike by the 
National Union of  Mineworkers

Successful implementation of  South  □
Deep’s Social and Labour Plan

Figure 3.47: Key operating statistics South Deep

Key operating statistics C2010 C2009 C2008 C2007 C2006

Gold produced – attributable (kg) 8,524 7,373 5,124 8,630 771 

Gold produced – attributable (‘000oz) 274 237 165 278 25 

Total cash cost (R/kg) 215,157 183,358 226,776 138,944 133,724 

Total cash cost (US$/oz) 914 677 860 614 615 

Notional Cash Expenditure (NCE) (R/kg) 431,335 379,004 403,044 214,629 183,174 

Notional Cash Expenditure (NCE) (US$/oz) 1,833 1,398 1,529 948 843 

Gold price (R/kg) 288,022 259,921 231,187 156,899 141,935 

Gold price (US$/oz) 1,224 959 877 693 653 

Operating profit (Rm) 584 509 -24 120 6 

Operating costs (Rm) 1,871 1,408 1,209 1,242 113 

Operating margin (%) 24 27 -2 9 6

NCE margin (%) -50 -46 -74 -37 -29

Figure 3.48: Key sustainability statistics South Deep

Key sustainability statistics C2010 C2009 C2008 

Total taxation and royalties (Rm) 0 0 0

Total taxation and royalties (US$m) 0 0 0

Employee wages and benefits (Rm) 742 565 578

Total employees 3,077 2,683 2,488

Fatal Injury Frequency Rate (FIFR) 0.07 0.08 0.94

Lost Time Injury Frequency Rate (LTIFR) 2.87 2.74 12.45

Cyanide consumption ('000 tonnes) 0.55 0.47 0.76

CO
2
 emissions (‘000 tonnes) 595.3 559.1 463.0

Energy consumption (GJ) 2,171 2,039 1,719

Water withdrawal (million liters) 2,926 2,770 3,870

South Deep, South Africa
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 Surface drilling at South Deep, South Africa
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Introduction3.6.1 
Our South America Region has both an operating mine and an advanced exploration project. Our 
operational activities are centred around the Cerro Corona mine in northern Peru, in which we hold an 
81% interest through our subsidiary company Gold Fields La Cima S.A.A. Gold Fields also manages the 
Chucapaca exploration project in southern Peru (p122). This project is being developed by Minera  
Gold Fields Peru S.A. (an exploration subsidiary of  Gold Fields), in which Gold Fields holds 51% and 
Peruvian mining group Buenaventura (49%).  

Cerro Corona is OHSAS 18001 and ISO 14001 certified, and is fully compliant with the International  
Cyanide Management Code. 

Performance in C2010
Cerro Corona increased production by 
22% to 406,000 gold-equivalent ounces 
in C2010 (C2009: 332,000 ounces). 
This comprised gold production of  
152,000 ounces and copper production 
of  41,000 tonnes. This is as a result 
of  the processing of  higher-grades, 
increased throughput above design 
capacity and enhanced recoveries. 
The NCE margin for the mine improved 
significantly from 35% in C2009 to 56% 
in C2010. Other notable achievements 
in C2010 include:

6.8 million man hours without a Lost  □
Time injury

A first place award in the   □
open-cast Peruvian Annual  
Mining Safety competition

Maintenance of  Mineral   □
Reserves at 4.3 million  
ounces, despite depletion

Payment of  the mine’s first dividend  □
of  US$30 million

Debt restructuring, including a  □
reduction of  US$130 million of  
project finance

Commencement of  the oxide plant  □
expansion feasibility study

At Chucapaca, we accelerated a 
100,000 meter drilling programme to 
deliver an Indicated Resource in late 
2011, with a construction decision 
expected during 2012. In parallel, 
we initiated all activities and studies 
required to confirm the project’s 
feasibility and obtain environmental 
approval. A substantial community 
engagement and socio-economic 
plan has been launched to gain early 
traction with local communities.

 Regional overview: South America 3.6 

Outlook for 2011
The Regional target of  1 million 
ounces in construction or development 
by 2015 remains our core growth 
objective. The outlook for C2011 is 
to produce between 330,000 and 
360,000 gold-equivalent ounces at an 
NCE of  U$700/eq-oz and cash costs 
of  US$420/eq-oz. 

Specific growth actions at Cerro 
Corona include: 

Completion of  the second raise of   □
the tailings dam

Completion of  the feasibility study  □
for the expanded oxide plant and 
initiation of  construction 

Continued investigation into  □
opportunities to increase tailings 
storage capacity

Assess near surface mineralisation  □
potential north of  the current pit 
through infill drilling

Figure 3.50: Attributable gold 
production (‘000oz)

Figure 3.49: NCE margin (%)

Cerro Corona, Peru

Figure 3.51: LTIFR
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 Opportunities and challenges3.6.2 

Key challenges: 

Local communities are highly sensitive towards water quality and availability  □
– largely due to a longstanding history of  pollution in the area. We carry out 
regular water quality testing in partnership with the local community (p162). 
Water is also a key challenge for the development of  the Chucapaca project

Potential socio-political restrictions on the expansion of  mining activities in  □
the Cajamarca Region, due to a drive by the regional government to limit or 
regulate the areas allowed for mining activities. The company is collaborating 
with its peers to engage with all relevant stakeholders and mitigate this 
potential risk

Election of  a new regional government, which may result in a more hostile  □
stance towards the mining industry. We are accelerating sustainable 
development initiatives at Cerro Corona, and continue to honour our extensive 
social commitments at the mine

A general election is being held in April 2011, raising the risk that the next  □
government may impose a windfall tax

Key opportunities: 

Peru is South America’s fastest  □
growing economy and promotes 
investment in the mining sector

Strong and supportive   □
relations with key stakeholders  
at Chucapaca

High gold and copper prices □

Potential to increase Mineral  □
Reserves at Cerro Corona  
through the conversion of   
Mineral Resources

.

Figure 3.52: Human development in Peru

In many regions of  Peru, low levels 
of  health, education and income 
pose major challenges to local 
communities. We are contributing to 
the enhancement of  these human 
development measures through a 
range of  socio-economic development 
projects (p160). The map (right), 
prepared by Maplecroft, highlights the 
relative sub-national levels of  human 
development across the country.
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Figure 3.53: Key operating statistics Cerro Corona

Key operating statistics C2010 C2009 C2008 C2007 C2006

Gold produced – attributable (‘000oz) 328 268 60 n/a n/a

Total cash cost (US$/oz) 363 361 380 n/a n/a

Notional Cash Expenditure (NCE) (US$/oz) 532 626 1,560 n/a n/a

Gold price (US$/oz) 1,201 970 658 n/a n/a

Operating profit (US$m) 341 206 19 n/a n/a

Operating costs (US$m) 146 122 32 n/a n/a

Operating margin (%) 71 62 43 n/a n/a

NCE margin (%) 56 35 -137 n/a n/a

Figure 3.54: Key sustainability statistics Cerro Corona

Key sustainability statistics C2010 C2009 C2008 

Total taxation and royalties (US$m) 73 46 1

Employee wages and benefits (US$m) 33 22 9

Total employees 350 337 n/a

Fatal Injury Frequency Rate (FIFR) 0 0 0

Lost Time Injury Frequency Rate (LTIFR) 0 0 0.21

Cyanide consumption ('000 tonnes) 0.14 0.08 n/a

CO
2
 emissions (‘000 tonnes) 49.4 22.8 n/a

Energy consumption (GJ) 895 425 n/a

Water withdrawal (million liters) 574 187 n/a

Crusher at Cerro Corona, Peru
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Cerro Corona, Peru
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Introduction3.7.1 

Production is focused on the Damang and Tarkwa open pit mines, which are within 30km of one another in 
south-western Ghana. As with our other international regions, the West Africa Region plans to raise production 
levels to 1 million ounces by 2015.The current focus is to maximise the NCE margin whilst growing production. 

Tarkwa, Africa’s largest open pit gold mine by production, will target its well-defined Mineral Resource and 
Reserve position to boost safe production and maximise returns. At Damang, near-mine exploration has 
increased the life of the mine from 2014 to 2020 – and delivered positive prospects for further production growth.

Gold Fields has a major exploration prospect at the Yanfolila project in Mali (p123). We accelerated 
exploration drilling at Yanfolila in C2010, in a focused zone around Komana East and Komana West. The 
result of  this process will help us reach a construction decision within 18 to 24 months.    

Both Damang and Tarkwa retained 
their OHSAS 18001 and ISO 14001 
certifications after undergoing 
independent audits during  
C2010, and are fully compliant  
with the International Cyanide 
Management Code.

Performance in C2010
Attributable production in West Africa 
rose by 11% in C2010 to 685,000 
ounces (C2009: 616,000 ounces), 
following on an ongoing drive to 
optimise processing facilities at our 
mines, including our capacity to 
process higher-grade, harder ore at 
Damang. Over the same period, total 
cash costs rose by 14% from US$522/
oz to US$594/oz, reflecting the impact 
of  cost efficiency measures. The NCE 
margin improved to 29% in C2010 
(C2009: 26%). The healthier financial 
position enabled us to generate 
free cash flow, pay US$160 million 
in dividends and US$126 million in 
royalties, corporate taxes and the 
National Stabilisation Levy. Other salient 
features for C2010 include:

The growing impact of  business  □
process re-engineering at  
both operations

The launch of  owner   □
maintenance at Tarkwa and  
owner mining at Damang

Commissioning of  a secondary  □
crusher at our Damang mine

Achievement of  a full-year of  ore  □
treatment using High Pressure 
Grinding Rolls at the Tarkwa South 
Heap Leach Facility

 Regional overview: West Africa3.7 

Outlook for C2011
We plan to improve production 
efficiencies and cost controls, whilst 
focusing on near-mine and greenfields 
projects to help us reach our 2015 
regional target of  1 million ounces. 
Specific focus will be placed on: 

Ongoing business process   □
re-engineering at Tarkwa

The entrenchment of  owner   □
mining at Damang to ensure  
optimal efficiency

Continued near-mine exploration at  □
Damang to extend the life of  mine

Finalisation of  a feasibility study   □
for long-term (re)treatment options 
at Tarkwa

Continued advancement of  our  □
drilling programme at Yanfolila  
in Mali 

Strengthening of  our socio- □
economic development capacity

Figure 3.56: Attributable gold 
production (‘000oz)

Figure 3.55: NCE margin (%)

Drilling near Damang, Ghana

Figure 3.57: LTIFR
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 Opportunities and challenges3.7.2 

Key challenges: 

A hardening fiscal regime, including an increase in mining royalty rates  □
from 3% to 5% in March 2011, as well as a National Stabilisation Levy of  
5% on pre-tax profits implemented in July 2009. We are engaging with the 
government to explore a potential tax stabilisation agreement that would 
provide for greater predictability and ensure a level playing field with 
competitors (p174)

Higher electricity costs as a result of  sharp increases in tariffs introduced by  □
the Public Utility and Regulatory Commission in June 2010. We are working 
with the Chamber of  Mines to engage with our power suppliers to influence 
current and future power tariffs (p68)

Rising fuel costs. We are continuing to optimise the use of  our fleet  □
management systems and have introduced cleaner fuels to improve fuel 
consumption (p69)

Rising international demand for technical skills, which has led to high  □
turnover amongst technical staff  and increasing salaries. This has 
been exacerbated by a more restrictive immigration policy towards the 
employment of  expatriate staff  in Ghana. We are addressing this issue 
through enhanced compensation and benefits packages, as well as a 
targeted talent development management programme (p145)

Key opportunities: 

Prospects for further production  □
growth in the West Africa Region 
based on near-mine and  
greenfields exploration

Constructive relationship with the  □
Ghanaian government at national, 
regional and local levels 

Strong and constructive relations  □
with organised labour

A pro-mining stance within our  □
local communities at Damang 
and Tarkwa, fostered by an active 
community relations portfolio – 
contributing to a strong social 
licence to operate

A relatively stable social and  □
political environment

Figure 3.58: Climate change vulnerability map

Climate change vulnerability in the 
south of  Ghana, where our mines are 
located, is moderate. As a result – and 
given local skills and lifestyle – our 
agribusiness initiatives place particular 
focus on the promotion of  sustainable 
local farming. The map (right), 
prepared by Maplecroft, highlights 
climate change vulnerability and  
socio-economic development in  
the country.
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Operation 3.7.3 
overview: Tarkwa

Performance in C2010 
Notable achievements in  
C2010 include: 

Implementation of  Business  □
Process Re-engineering (BPR)  
to identify and realise cost 
efficiencies and increase the 
operation’s NCE margin

Development of  mining efficiency  □
initiatives to optimise the cost and 
scheduling of  our capital strip over 
the life of  mine, and to reduce 
blasting costs

Commencement of  construction   □
of  a new tailings storage facility 
(TSF3) to accommodate future 
production growth

Transition to owner maintenance   □
for the bulk of  the mining fleet 

Outlook for C2011
The outlook for C2011 is to produce 
between 720,000 and 760,000 ounces 
at an NCE of  US$900/oz and a total 
cash cost of  US$590/oz. Key areas  
of  focus will be:

Full implementation of  the BPR,  □
with specific focus on owner 
maintenance, improved production 
and reducing contractor services

Achieving steady throughput of   □
11.8 million tonnes a year at the  
CIL plant

Installation of  larger crushers at  □
the North Heap Leach facility to 
address increased ore hardness 
and maintain production output

Maintenance of  throughput at the  □
South Heap Leach facilities

Figure 3.59: Key operating statistics Tarkwa

Key operating statistics – Tarkwa C2010 C2009 C2008 C2007 C2006

Gold produced – attributable (‘000oz) 523 473 447 467 513 

Total cash cost (US$/oz) 573 488 494 373 319 

Notional Cash Expenditure (NCE) (US$/oz) 831 719 926 637 423 

Gold price (US$/oz) 1,223 966 863 695 604 

Operating profit (US$m) 480 320 231 212 206

Operating costs (US$m) 416 342 324 259 236

Operating margin (%) 53 50 43 46 47

NCE margin (%) 32 26 -7 8 30

Figure 3.60: Key sustainability statistics Tarkwa

Key sustainability statistics – Tarkwa C2010 C2009 C2008 

Total taxation and royalties (US$m) 110 31 37

Employee wages and benefits (US$m) 45 36 32

Total employees 2,073 1,917 1,748

Fatal Injury Frequency Rate (FIFR) 0.06 0 0

Lost Time Injury Frequency Rate (LTIFR) 0.43 0.13 0.31

Cyanide consumption ('000 tonnes) 12.2 13.0 10.1

CO
2
 emissions (‘000 tonnes) 246.5 225.2 215.2

Energy consumption (GJ) 3,743 3,397 3,130

Water withdrawal (million liters) 4,610 6,023 4,528

Site infrastructure at Tarkwa, Ghana
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Figure 3.61: Key operating statistics Damang

Key operating statistics – Damang C2010 C2009 C2008 C2007 C2006

Gold produced – attributable (‘000oz) 162 144 140 128 155 

Total cash cost (US$/oz) 660 635 629 520 383 

Notional Cash Expenditure (NCE) (US$/oz) 973 698 783 735 517 

Gold price (US$/oz) 1,230 963 863 696 600 

Operating profit (US$m) 134 71 45 31 47

Operating costs (US$m) 146 122 134 99 82

Operating margin (%) 48 36 26 25 36

NCE margin (%) 21 28 9 -6 14

Figure 3.62: Key sustainability statistics Damang

Key sustainability statistics C2010 C2009 C2008 

Total taxation and royalties (US$m) 39 16 8

Employee wages and benefits (US$m) 14 10 9

Total employees 463 411 414

Fatal Injury Frequency Rate (FIFR) 0 0 0

Lost Time Injury Frequency Rate (LTIFR) 0.47 0.17 0.16

Cyanide consumption (‘0000 tonnes) 0.2 0.2 0.2 

CO
2
 emissions (‘000 tonnes) 63.7 59.8 71.0

Energy consumption (GJ) 1,046 976 1,122 

Water withdrawal (million liters) 3,011 906 436

Operation 3.7.4 
overview: Damang

Performance in C2010
Notable achievements in  
C2010 include: 

Production focus on higher-grade,  □
harder ore mix. In combination  
with the recently installed 
secondary crushers, this has  
been instrumental in raising 
production at the mine (p64)

Ongoing Mineral Resource and  □
Reserve drilling, which has 
increased the life of  the mine from 
2014 to 2020 – and potentially 
beyond. Confirmation drilling 
around the planned Damang Super 
Pit continued to deliver positive 
results (p64)

Planning the commencement of   □
implementation of  owner mining, 
laying the foundation for a long-term 
reduction in costs (p64)

Implementation of  an extensive  □
capital strip programme to 
increase mining flexibility and lay 
the foundation for future production 
growth (p61)

Outlook for 2011
The outlook for C2011 is to produce 
between 220,000 and 250,000 ounces 
of  gold at a total cash cost of   
US$700/oz and NCE of  US$950/oz. 
Key areas of  focus will be: 

The embedding of  owner mining  □
and maintenance to improve the 
mine’s NCE margin

Maintenance of  consistent  □
secondary crusher availability 
to allow for the processing of  
additional harder higher-grade ore

Further Mineral Reserve growth  □
through exploration and feasibility 
studies to determine the potential 
for the Damang Super Pit and the 
Greater Damang growth potential 

Implementation of  BPR □

Damang, Ghana 




