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Context
Deep South African gold mines face a number of technical and financial sustainability challenges, which
are amplified by the conventional, non-continuous drill-and-blast mining process. Crucially, the current
mining method exposes people to risks that are becoming increasingly difficult to mitigate as the working
areas become deeper and more difficult to work in.

Though there have been many improvements in the technologies used, the basic methodologies used in
deep South African gold mines have remained essentially unchanged for more than a century. In the drill-
and-blast method used in gold hard-rock mining, only drilling and cleaning is mechanical, while blasting
makes use of explosives. This leads to significant delays, as the mine has to be evacuated to clear blast
fumes. Additionally, blasting at depths of around 4,000m significantly increases the risk of seismicity and
therefore workplace safety incidents.

Viable orebodies have been detected as deep as 5,000m and beyond, but cannot be accessed safely or
efficiently using current mining methods. Further, some 40% of gold ore remains in unmined support pillars
that are in left place to ensure safety. Additionally, the drill-and-blast method does not allow for a
continuous, 24-hour operation, thus compromising additional efficiencies.

The thin, gold-bearing reef is mined along with waste rock to create an excavation large enough to
accommodate equipment and people, as the work face is advanced and the rock extracted. Though
necessary, this enlarged excavation causes significant dilution of grade. The thin gold-bearing reef mixed
with the waste rock is carted through the extensive mine infrastructure at depth, across large horizontal
distances and then up to surface, creating significant inefficiencies throughout the production chain,
including increased energy consumption and intensity (see Material issue 3: Competing for resources and
infrastructure for a discussion on energy). These inefficiencies often result in gold losses as fine gold
particles disappear into the micro fractures created by the blasting activities. Additional fine gold is lost
along the ore transportation process.

Progress
In 2010, AngloGold Ashanti established the Technology Innovation Consortium (ATIC) to seek new mining
methods to address these issues. The ATIC aims to develop the technology that would enable us to mine
safely, all the time, and at greater depths than we currently operate, through the development of safe and
reliable technologies and approaching our mining process as an end-to-end solution. We aim to extract

Reef-boring technology is being tested at TauTona Mine in South Africa.



gold in our narrow reefs that extend to depths well beyond our current mining fronts and in ground
previously left as pillars that cannot be safely extracted using traditional methods. By doing this, we will
have the potential to dramatically improve asset utilisation and capital-infrastructure efficiency. Ultimately,
the intention is to improve the sustainability of the deep-level mining practice given the technical and
economic limitations of the current conventional mining practices.

In particular, the ATIC considered reef boring as a possible solution. Reef-boring technology is being
developed to extract gold-bearing reef using mechanical boring techniques, with the aim of creating an
explosive-free, and, therefore, continuous mining operation. The added benefit being sought is to only
target the gold-bearing reef, thereby minimising dilution.

A test site has been established at TauTona mine in South Africa where the development of the reef-boring
application and the inclusion of Ultra-High Strength Backfill (UHSB) are being tested to evolve the
mechanical mining method into an engineered, end-to-end system. By the end of 2013, 18 reef-bored
holes have been drilled and filled with UHSB. Notable outcomes during this period have been the
development of a backfill product and delivery system that produces the desired strengths for small-scale
applications; and confirmation that reef boring is technically feasible with the development of a suitable
drill head appropriate for the initial production sites.

The successful development of this UHSB, together with the reef-boring technology, creates the potential
for changing the current conventional mining method to a mechanical reefboring method for the extraction
of our gold-bearing reefs. These initial developments will allow us to start deploying production units in
limited capacities, starting with mining opportunities that are not currently available for mining using
conventional practices.

Key focus areas at this stage of the work are to speed up drilling rates, to drill holes ever closer together,
and to continue developing the UHSB system for larger-scale applications.
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Context

AngloGold Ashanti’s System for People (SP) was designed to facilitate an effective organisation structure
and an accountability hierarchy that facilitates engagement and involvement at the right levels of the
organisation, as well as the efficient execution of work. The roll-out of SP across the organisation
continued during the year and continues to be implemented by all business units.

Globally, the mining industry has seen a downsizing of the sector. Further, the global economic conditions,
the beleaguered gold price and a rise in unemployment have had a direct impact on the Human
Resources functions, including a freeze on recruitment, low or no increases and stricter measures from
governments on the employment of local nationals. But, despite this difficult employment environment, we
continue to experience a lack of skills. The remote location of operations renders mining unattractive for
younger graduates, many of whom find employment in urban communities more compelling.

Progress

We continue to seek to build internal capability, retain key skills, develop diverse talent and have detailed
succession plans, while embedding a culture of accountability within the business, notwithstanding the
global and local economic conditions, particularly the fall in the gold price and on-going costs pressures.
AngloGold Ashanti responded promptly to these challenges by imposing a freeze on hiring new
employees, unless the role was a mission-critical position. We also initiated projects to optimise overheads
and reduce costs and capital expenditure. These initiatives led to an organisational redesign that resulted
in organisational retrenchments.

As a consequence of financial pressures, executive management initiated a review of the current
composition and capabilities of the workforce at all operations. This included a close analysis of the skills
and numbers required to perform core work functions. This process was underpinned by the principles of
SP, in understanding the level of work and the resources required. The work for each discipline was
broken down into transactional and knowledge-based, plotted against where the function was required,
either at corporate, region or site level. The extensive work that went into this exercise allowed for an
organisational restructure which resulted in a reduction in headcount.

We encourage women in mining as part of our strategy to develop diverse talent.
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This all happened in the context of increasing cost pressures on all our sites although some regions were
more affected than others. This was compounded by unique operating circumstances such as localisation
whereby we are committed to the employment of local skills, leading to imposing limits on expatriate
employment. We have detailed localisation plans for our mines to ensure we meet our localisation targets.

In South Africa, we continue to work towards achieving employment equity targets and ensuring we have
a representative workforce, particularly at management levels.

Another area of focus has been to address employee turnover in key roles and the period of time taken to
fill jobs at middle and senior management (those with eight to 10 years of experience). Due to skills
shortages and the location of our operations, we find that many young mining graduates do not remain in
the mining industry for longer than two to three years, opting instead for jobs in financial services,
consulting services or the petrochemical industry. In our experience, these individuals rarely return to the
mining industry and, consequently, we continue to experience shortages at middle management and in
key technical skills. Specifically, the roles that are difficult to fill across our operations are mining specific
roles, such as general managers, mine managers and production managers. In the engineering discipline,
roles such as engineering manager, section engineer and engineering process leaders remain
problematic; while in the geotechnical field, this applies to the roles of rock engineering managers and
mine seismologists. Such roles are all specialist in nature and require many years of experience to be
proficient.

Addressing the skills shortage is a challenge that our organisation tackles head on. For example, in South
Africa we have adopted a skills framework that extends beyond the boundaries of our organisation. We
have initiatives that start at school level where we contribute to literacy programmes. At high school level
we contribute to interventions that enhance maths, science and English in the local community,
supplementing the school curriculum as these subjects build a strong core foundation for a career in
mining. At university level, we award bursaries for specific students and to a general mining fund that
supplements the salary levels of lecturers in the mining and related disciplines through the Minerals
Education Trust Fund. Once university students qualify, we offer a graduate programme, internships and
learnerships among other programmes. Throughout the regions in which we operate we focus on such
wide-reaching initiatives and will continue to expand such globally in an aligned way to meet not only our
global requirements but also country specific requirements.

The changing social and economic environment in which mining finds itself demands a new type of
management personnel, with new additional skill sets: individuals with both good technical operational
skills and the social skills, and commitment to upholding sustainable development, including human rights,
ethics and environmental responsibility. We continue to identify such leaders who naturally exhibit these
broader managerial qualities through our talent management process.

A global managerial and leadership programme, which we have participated in for the last 10 years, is the
Intermediate Management Development Programme and the Management Development Programme in
partnership with the University of Cape Town Graduate School of Business. The programme is aimed at
building systemic thinking skills and leadership qualities and has yielded excellent results for the over 900
employees who have participated over the years. This year we again offered this initiative to employees,
who attended from around the world. A major outcome is an organisationally-relevant project with tangible
recommendations. While this project has been highly successful over the last 10 years, the company is
looking at alternative ways to re-model the programme to better fit its current requirements and resources.

CASE STUDY: ONE works wonders at Tropicana



Goals
In 2014, we will continue with the restructuring and realignment of our people-related efforts. This is
directed at ensuring that our operations continue to be supplied with capable people. Our philosophy and
strategies relating to people at all points of the employment lifecycle will be reviewed and adapted early in
2014 to make our value proposition to employees more attractive. We will be seeking further integration
among the various areas of SP system to ensure synergies. While operational downscaling continues, the
South Africa region will focus on its commitments to the business, government and the community in
terms of employee and community skills development and employment equity and will continue to seek
innovative ways to upskill the pools of talent from which the company can draw.

In-depth operational reviews of our learning and development offerings will be finalised with the goals of
maximising people potential and delivering value for money. We will be working closely with our
technology team to understand the skills that people will need in the mining industry in the future and
begin aligning our recruitment, selection, training, development and remuneration strategies, processes
and systems with this.
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