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Levels of assurance

The symbol indicates reasonable assurance, established by:
– conducting interviews and holding discussions with management, key personnel and/or

stakeholders of AngloGold Limited and assessing data trends.
– obtaining an understanding of the systems used to generate, aggregate and report the selected data.
– conducting site visits to test systems and data and inspecting premises where necessary.
– assessing the completeness and accuracy of the selected data.
– reviewing and analysing collected information and effecting re-calculations where considered

appropriate.

The symbol indicates limited assurance, established by:
– conducting interviews and holding discussions with management, key personnel and/or

stakeholders of AngloGold Limited and assessing data trends.
– reviewing systems and documentation and performing analytical procedures where necessary.
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Business principle: AngloGold and the environment

• We recognise that the long-term sustainability of our business is
dependent upon good stewardship in both the protection of the environment
and the efficient management of the exploration and extraction of mineral
resources.

• We will comply with all applicable environmental laws, regulations and
requirements. 

• We are committed to establishing and maintaining management systems
to identify, monitor and control the environmental aspects of our activities. 

• The company will ensure that financial resources are available to meet its
reclamation and environmental obligations. 

• The company will ensure that its employees and contractors are aware of
this policy as well as their relevant responsibilities. 

• We will conduct audits to evaluate the effectiveness of our environmental
management systems. 

• We are committed to communicating and consulting with interested and
affected parties on environmental aspects of our activities. 

• We will work to continually improve our environmental performance; and 

• The company will participate in debate on environmental matters at
international, national and local levels.
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1. Key indicators 

• Environmental incident reporting guidelines approved by the Board

• Environmental management systems in place, or being developed, at all operations

• Mine closure plans in place, or being developed, at all operations, including sufficient funding for environmental
obligations 

• Audits of environmental performance undertaken at Sunrise Dam, Geita, Sadiola, Yatela and Morila during 2003

2. Milestones – 2003 

• Environmental incident reporting guidelines have been drawn up for the group as a whole and have been approved by
the Board committee. This is now being implemented across the group.

• Environmental management systems to identify, monitor and control the environmental aspects of activities are in place
or are being put in place at all operations. 

• In 2003, the Department of Business, Industry and Resource Development (DBIRD) from the Northern Territory
Government accepted the Mine Management Plan for Union Reefs in Australia, which included decommissioning
and closure.

• Geita Gold Mine in Tanzania was awarded a certificate of merit for achieving second place in the Presidential Awards for
Leadership and Excellence in Environmental Management in Mining.

• After extensive rehabilitation trial work at the South African surface retreatment operation, Ergo, a preferred
methodology for rehabilitating the tailings dam has been determined and full-scale progressive rehabilitation work,
with monitoring and modelling systems, can now be employed to demonstrate the long-term sustainability of this
rehabilitation solution. (See case study on rehabilitation at Ergo on page E11.)

3. Environmental policy

AngloGold’s environmental policy was approved by the Board in 1999. 

• We recognise that the long-term sustainability of our business is dependent upon good stewardship in both the
protection of the environment and the efficient management of the exploration and extraction of mineral resources.

• We will comply with all applicable environmental laws, regulations and requirements.

• We are committed to establishing and maintaining management systems to identify, monitor and control the
environmental aspects of our activities.

• The company will ensure that financial resources are available to meet its reclamation and environmental obligations.

• The company will ensure that its employees and contractors are aware of this policy as well as their relevant
responsibilities.

• We will conduct audits to evaluate the effectiveness of our environmental management systems.

• We are committed to communicating and consulting with interested and affected parties on environmental aspects of
our activities.

• We will work to continually improve our environmental performance; and

• The company will participate in debate on environmental matters at international, national and local levels. 
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4. Review of 2003

Governance and management
AngloGold’s environmental issues are overseen by a Board committee on Safety, Health and Sustainable Development.
This committee approves relevant policy and is responsible for good governance.

The Board is chaired by Non-executive Director Bill Nairn. Other members of the committee are Deputy Chairman Dr James
Motlatsi and Chief Executive Officer Bobby Godsell. The committee met on four occasions during 2003. 

A small corporate office environmental team engages with the international environmental community, including the
International Council on Mining and Metals (ICMM), to establish and advise on policy and best practice, and co-ordinate
efforts across the group. Actual responsibility for environmental performance rests with line management across the group,
with the heads of each region, reporting to the COO, being held accountable for environmental performance.

AngloGold’s operations are subject to the environmental laws, rules and regulations of the various countries and
jurisdictions within which they operate. At an operational level, responsibility for environmental performance rests with each
of the general managers at the various sites, who are usually also accountable in terms of these same laws. 

AngloGold actively participates in both national and global debates on sustainable development and is one of the founder
members of the ICMM. AngloGold subscribes to the ICMM principles of sustainability. (See case study on page E10).

Environmental incident reporting systems
An environmental incident reporting system was agreed by the Safety, Health and Sustainable Development Committee of
the Board in October 2003. The Board requires that major environmental incidents are reported to it on a quarterly basis and
has defined an environmental incident as an uncontrolled event (or failure to act on the part of the company) that results
in a violation of an environmental law, regulation or established company environmental policy. A major incident is one
which is:

• Likely to attract public attention; or

• Results in a cost to the company exceeding US$500,000 (total costs including fines, compensation, clean-up, loss of
production, anticipated litigation costs, etc).

Environmental management system
Environmental management systems (EMSs) are in place or being developed at all operations.

• An EMS is in place at each operation in the East and West Africa region. ISO 14001 certification has been achieved at
Geita mine in Tanzania.

• EMSs have been integrated into the NOSA Health and Safety system which has been implemented in South America.
The Cerro Vanguardia mine in Argentina has been certified ISO 14001-compliant. The aim is to have all of the South
American operations ISO 14001-certified by the end of 2004.

• All the South African operations operate within Environmental Management Programme Reports (EMPRs) that have
been approved by the Department of Minerals and Energy (DME), in consultation with other departments such as the
Department of Water Affairs (DWAF). The EMPRs identify individual impacts, mitigation measures and rehabilitation
requirements. These have been used as the basis of a proprietary EMS, which is in the process of being developed
and rolled out to each of the business units. This EMS, which is based on ISO 14001 principles, will be an electronic-
based system.

• EMSs have been implemented at all of AngloGold Australia’s operations, and as a signatory of the Australian Code
for Environmental Management (run under the auspices of the Minerals Council of Australia), the Australian region
is required to produce a public environmental report on an annual basis. (Details can be found in the Australian Safety,
Health, Environment and Community Report). 

• AngloGold’s North American mines operate under a highly regulated environment. An environmental management
system is being developed and refined to ensure full legal compliance. 
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The EMSs at all operations encompass (or will soon encompass) the following
components:
• A legal register
• An identification of the environmental impacts and mitigation measures

for the operation
• A clearly defined structure of responsibilities
• Procedures for monitoring and measuring all potential impacts
• A procedure for document control
• Procedures and guidelines for training, awareness and competence
• Emergency preparedness plans
• Environmental objectives and targets
• A regular auditing and review process
• Non-conformity, corrective and preventative action procedures, and
• A regular systems review cycle

Each of the regions has an audit process in place. In most instances auditing is
done on an annual basis, but in other cases it can be more or less frequently.
Both internal and external audits are used, depending on specific requirements. 

Mine closure planning and financial provisions for closure
In all of the jurisdictions within which AngloGold’s operations conduct their
business, the group is required to provide financial assurance, in a form
prescribed by law, to cover the cost of some or all of the anticipated closure and
rehabilitation costs for the operation. These estimates are derived from a mine
closure plan which sets out the way in which the business would cease
operations and address the issues associated with closure. These plans are
revised on a regular basis throughout the life of the operation as situations
change. (See case study on Mina Velha on page E21). So, while the ultimate cost
to be incurred in future contains a degree of uncertainty, AngloGold estimates
the total cost for mine closure and rehabilitation, in current monetary terms,
to be US$241.1 million. 

Cyanide management
The use of cyanide for the recovery of gold is critical to the current viability
of the gold mining industry, but its use remains one of the most significant
concerns for the international environmental community and hence the industry
itself. AngloGold participated in the development of the International Code for
Cyanide Management which was published in 2002. (This can be found at
www.cyanidecode.org.) The company is currently reviewing all of its operations
to determine any areas that will need to be addressed in order to fully comply
with the code. 

Resource use and waste generation – energy, water and
other materials
There is an ever-increasing awareness of the need to reduce, or at least improve,
the efficient use of scarce environmental resources such as energy and water. 

The group recognises that, apart from the environmental advantages of reducing
the use of such raw materials, this could also potentially bring about significant
cost savings to the company. The overarching philosophy is to optimise the
use of resources, an objective that is best managed at site level, where staff
understand the requirements of the operation and can identify needs and wastage. 

Environmental targets are set by the individual operating mines or business units
as applicable to their own EMS and committed to in line with the corporate
environmental policy. These targets reflect the priorities and risks unique to each
operating unit. Information on resource use and waste generation is collected
and recorded at site level, where it is used to influence the site environmental
management programme. Owing to variations in site conditions, as well as
mining and treatment processes, resource-use efficiencies differ greatly

AngloGold’s estimated future 
environmental rehabilitation obligations
as at December 31, 2003 are as follows:

2003 Balance Total 
contribution in Trust estimated

to Trust Fund Fund liability Note

South African 
operations 11.1(2) 52.7 97.6 (1)

East and West 
African operations – – 25.4 (3)

North American 
operations – – 55.0 (4)

South American 
operations – – 31.4 (3)

Australian 
operations – – 31.7

Total 11.1 52.7 241.1

All figures are in US$ millions.

(1) All calculations are based upon the 2003
business plan. In South African law AngloGold
is required to estimate its environmental closure
and final rehabilitation costs and to use this
estimate to make periodic cash contributions
to an environmental trust fund, created in
accordance with rehabilitation obligations
of those operations.

(2) Includes growth in the Trust Fund of
US$4.2 million. 

(3) For East and West Africa, North America, South
America and Australia, the obligations are
based upon the company’s net interest in
millions of US dollars.  The obligations will
be funded from existing cash resources
and future cash flows. 

(4) For North America, the total estimated liability
is based on the amounts agreed with various
federal and governmental agencies and
AngloGold North America has posted
reclamation bonds aggregating approximately
US$44.3 million to cover these potential
environmental obligations.  AngloGold has
provided a guarantee for these obligations.
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South Africa

7.2 Ergo Daggafontein tailings dam rehabilitation trials
provide long-term solutions

AngloGold’s Ergo operation is the largest surface retreatment operation in the
world. The company was first listed on the Johannesburg Stock Exchange as
the East Rand Gold and Uranium Company (Ergo) in 1977, and was merged
into AngloGold in 1998 on the group’s formation. Using a novel process, Ergo
retreats slimes or tailings (the residue that remains after mined ore has been
processed) that were dumped (or stored and dried) on massive hill-like structures
in years past. It extracts the gold that remained behind when processing
operations were not able to recover as efficiently as is possible today. Located
some 35 km east of Johannesburg in Gauteng, Ergo has reclaimed from dumps
dispersed over an area of 50 km from west to east and 30 km from north to
south. At full production, Ergo’s treatment facility at Brakpan treated around
3 million tonnes of tailings per month but today this operation is winding down.

The Daggafontein tailings dam was established in 1986 and over a period
of 15 years grew to 200 million tonnes of gold tailings. These tailings came
from a number of sources, mostly smaller dumps scattered across the
Springs/Daggafontein area. Once residue from the smaller dams was
consolidated into the Daggafontein tailings dam, the other areas could be
rehabilitated. However, when deposition of material into the Daggafontein
tailings dam stopped in December 2001, the dam had to be rehabilitated
to achieve environmental closure. This was necessary both in terms of the
company’s policy in respect of rehabilitation and to obtain formal closure
from the Department of Minerals and Energy. 

After an extensive risk-based remediation planning process – which entailed
an investigation into reshaping geometry in combination with different cover
layers – the Ergo environmental management team decided to test the
recommended geometry and cover layer on a pilot scale prior to full
implementation. 

The south-west corner of the dam (see photographs) was chosen for the pilot
testing as a result of the considerable erosion experienced on the wall surface
and the 70 m high wall at this corner. Work here started in July 2002, with
reshaping and placing of the cover layer continuing until May 2003. The seeding
of the indigenous grass cocktail could begin in earnest when the 2003/2004
summer rains arrived. Monitoring and assessment of the system is still in
progress. Despite below average rainfall during the 2002/2003 summer season,
the pilot still appears very impressive as an erosion-resistant cover system.

Says Hennie Geldenhuys, Manager: Projects and Services, who is responsible
for the rehabilitation activities at Ergo, “Tailings material by its very nature is
easily erodable. It became apparent that the wall holding the material back would
have to be shaped using proper geometry and scientific modelling to manage
erosion. To further strengthen the structure, a 300 mm cover layer was used
to provide a competent, erosion-resistant surface. This cover layer consists
of “armouring” material – a 60% rock and 40% soil mixture. While the rock
provides solid, erosion-resistant protection, the soil allows for vegetation
to grow, further strengthening the surface, and resulting in an aesthetically
pleasing landscape.

“The trial at Daggafontein is groundbreaking, and although initially more costly,
there is little doubt as to the long-term sustainability of this method.”

While various other methods were tried to stabilise and rehabilitate the wall
surface, these proved inferior when compared with the current trial. These

South-west corner of the Ergo Daggafontein tailings
dam prior to geometry modifications and placing of

cover layer (June 2002). 

South-west corner of the Ergo Daggafontein tailings
dam after reprofiling of the wall and placing of cover

material (December 2003).
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methods included amelioration of the tailings material and establishment of
vegetation directly in the tailings as well as a thin soil layer to cover the tailings.
Says Hennie, “There are cheaper, short-term solutions one could use, but these
are usually dependent on biological systems. If something like a fire or a
sustained drought were to destroy the biological system, the long-term erosion
resistance of the dam would be compromised. This trial has proved that with the
appropriate methodology and resources, long-term sustainability is possible. This
is a first in the industry, and we are confident that it is the appropriate solution
for this particular tailings dam.”

The results of the pilot work meant the team had enough confidence to extend
the system to other parts of the dam, and good progress has subsequently been
made with the north wall. 

“At only 30 m in height, and with a gentle 16 degree gradient, the north wall
required less profiling, and was dubbed the ‘easy’ section of the dam. Having
completed the north and the more difficult south-west corner, the team will be
in a position to estimate the resources required to complete the rest of the dam
with reasonable confidence.

“Another important aspect of rehabilitation is stormwater management. Our
ability to control stormwater has a direct bearing on the sustainability of the
rehabilitation work, as uncontrolled erosion would compromise the long-term
rehabilitation success. The pilot scale rehabilitation work was designed and
constructed in such a way that we could monitor two distinct possibilities for
the management of stormwater run-off.”

The first entailed managed overland flow (flat
benches) without stormwater chutes channelling
stormwater down the wall. Stormwater flows from
the slope to a flat bench and then decants to the next
slope. The second involved tilted back benches with
stormwater chutes. Stormwater thus accumulates on
the benches, flows towards stormwater chutes and
then is discharged down the wall in the concrete
chutes. The photographs alongside illustrate the two
types of stormwater management philosophies.

“After extensive work on this issue, it was
established that the more expensive stormwater
control system (option 2) is essential for the long-
term integrity of the system. The problem with
overland sheet flow (option 1), is that preferential
flow paths started to develop lower down the wall.
Although no serious erosion occurred during the
2002/2003 rainy season, the drainage pattern
suggested that the cover system may be
compromised in the longer term. Sustainability of the
rehabilitation system now needs to be demonstrated
by means of monitoring and modelling. Monitoring
will receive priority attention during 2004.”

The team is aware that although the trial is
completed, the majority of the work still lies ahead.
Total rehabilitation is scheduled for completion
in 2006, although seasonal variations may impact
on timing.

Environment Case studies

Philosophy 1

Philosophy 2

Rehabilitation in progress on section of north wall
(December 2003)

Option 1
Test Panel

Option 2
Test Panel

Option 1
Overland flow from slope
to bench onto next slope

(sheet flow)

Option 2
Collect stormwater from slope
on the bench below and direct

to concrete launder
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East and West Africa

7.3 Nyakabale Agriculture Project

The Nyakabale agricultural project is a unique partnership between the
community, the Geita Gold Mine and All Terrain Services (ATS) – the catering
contractor to the mine, which was established in June 2001. 

Says Carolyn Brayshaw, the community development co-ordinator for the mine,
“The object of the project was to establish an initiative that was beneficial to
the local surrounding communities displaced by the mine concession area, to
improve relations and give these communities an economically viable source
of income.

“A cash crop was identified that would be economically, environmentally and
socially sustainable. After extensive research it was decided that the Moringa
oliefera, or Magic Tree would be a suitable crop. Cultivation of this tree allows for
inter-cropping with vegetables which are supplied to the nearby mining village.” 

The commercial value of the trees lies in their seeds, from which oil is extracted.
This oil is then purchased by a company based in Dar es Salaam. There are many
local uses for the tree as the leaves are high in vitamins and are a good food
supplement for people not receiving all their nutritional requirements. This crop
also has potential as a natural water flocculent which has not yet been exploited. 

“It soon became clear, however, that the size of land allocated was unable to
produce sufficient quantities to meet the vegetable requirements of the mine.
The focus of the project then shifted in a new direction – local farmers were
encouraged to grow vegetables and from this a co-operative developed.”

The farmers’ co-operative has 60 members and was officially registered in April
2003. The Nyakabale community project, together with the farmers’ co-operative,
is now producing approximately 65% of all ATS’s fruit and vegetable needs. 

“The funds made by the co-operative farmers can be seen as a direct benefit as
the money is injected into the community without being taken up by
administrative and organisational costs. The forward thinking focal point of the
project is now to offer extension services and to assist in marketing, financial
management and all other aspects of operating a sustainable business.”

As with many community-based projects, the single focus has now broadened
to incorporate many issues pertinent to the community. These spin-off initiatives
include the introduction of environmental education at the local primary school,
an indigenous tree nursery as there is potential to use these in the
environmental rehabilitation programme, poultry farming and women’s
workshops. 

Future plans for the project include encouraging the development of the project
so that it provides all of the mine’s fruit and vegetable needs, encouraging local
farmers to plant Moringa oliefera as a viable cash crop, poultry farming and
research into the potential of keeping other forms of livestock. 

The mine is not limiting itself to the Nyakabale Project. Other initiatives that are
earmarked for community development projects include the Nyamkumbu brick-
making facility, a fruit juice plant, a windmill for communal water and a
briquetting machine.

Together, the farmers’ cooperative and the
Nyakabale project produce 65% of the fresh

vegetables used on mine.

The useful Moringa oliefera or Magic Tree is the
primary crop at the Nyakabale project at Geita.
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East and West Africa

7.4 Planning for reclamation and revegetation at Yatela

Planning for mine closure begins well in advance and, in fact, in most cases is even taken into consideration at the
feasibility stage of a project. At Yatela mine in Mali, rehabilitation of the area affected by mining takes place as
mining proceeds. 

Following a flora transect study by the Malian Department of Forestry in 2000, the
mine and the Department agreed that the areas disturbed by mining would be
reforested at a rate of 215 trees per hectare. To ensure the availability of saplings
for future forestation, a nursery was established on site. Also in anticipation of
rehabilitation, top soil stripped in strict accordance with the mine’s Environmental
Impact Assessment (EIA) is stockpiled as close to the target rehabilitation areas as
possible. 

A seed bank has been established – local communities are employed during the
dry season to harvest wild grass seeds, which are then packed and stored for use
at a later date. This is an annual project during the life of the mine and – in 2002 –
about 3,000kg of seeds were collected. In addition to this very necessary input
into the environmental rehabilitation process, this function also provides much
needed jobs in the area.

The rehabilitation process undertaken at Yatela is as follows:
• First the slopes are graded to a gradient of 1:3;
• Topsoil is then placed over the surface in a layer of about 10cm;
• Interlocking erosion prevention trenches are then cut into the topsoil;
• Finally, harvested grass and seed is mixed into the soil.

Just over 18 hectares of disturbed land were rehabilitated in 2003 and some
16 hectares will be rehabilitated in 2004.

Environment Case studies
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East and West Africa

7.5 Actively engaging with communities in West Africa

Sadiola Hill Gold Mine in western Mali, which is a partnership between
AngloGold, Iamgold, the Malian government and the IFC, commenced
construction in 1995 and poured its first gold in 1997. Construction of the nearby
Yatela mine followed in 2000, with production of its first gold in May 2001. The
development of the mines has necessitated the relocation of three villages,
Sadiola and Farabakouta, adjacent to Sadiola and the village of Niamboulama,
adjacent to Yatela.

The relocation of these villages was AngloGold’s first experience of resettlement
and involved a steep learning curve. Expertise in the form of the Institute for Natural
Resources (University of Natal, South Africa) and a Malian consultancy called
ASERNI (Association d’Etude et de Mise en Valeur des Resources Naturelles et des
Institutions) was contracted to assist with the village relocation exercise. Within the
mine’s environmental department, staffed predominantly by Malians, a dedicated
community liaison function was established to facilitate the four-year programme
of extensive community consultation required to carry out this process.

Since the successful relocation of the three villages, community liaison
personnel have focused primarily on routine liaison, post-relocation monitoring
of the surrounding communities and the establishment of a range of community
development initiatives. 

While the village relocations have been successful, people in the villages
surrounding the mines have still experienced the direct and indirect effects of
mining, particularly in a social context, which were predicted. As large-scale
mining was new to the area, the communities’ full understanding of the
environmental and social issues associated with the Sadiola and Yatela
operations took time to develop. In order to facilitate their ability to engage
rather than merely react to issues of concern, in recent years local stakeholders
have begun to push for improved communication and greater disclosure of
information. Local communities have established links that extend well beyond
the Sadiola region, notably through expatriate family members from the region
living in France. In their efforts to interpret information and assist people back
at home, these Malian expatriates have approached non-governmental
organisations (NGOs) such as GRDR Sante and Friends of the Earth (FoE).

The development of the Sadiola and Yatela mines has brought about substantial
physical, economic and social change to the region, and, in seeking to adjust to
these changes, the communities consider the mines responsible for the various
positive and negative impacts on their lives and livelihoods. In the absence of
historical comparisons and a perceived lack of transparency on the part of the
mines, these communities came to rely on external stakeholders such as GRDR
Sante and FoE to provide a better understanding of some of the technical issues
associated with mine impacts. 

For its part, the mine felt increasingly that its ability to communicate with
stakeholders through existing communications structures was being limited by
poor understanding of technical issues on the part of both the local communities
and their NGO advisors.

With the support of the other shareholders in Sadiola, AngloGold proposed
holding a large-scale stakeholder workshop at which the concerns and needs of
all sides could be discussed. The workshop took place at Sadiola in June 2003

Independent consultants from the Institute for Natural
Resources (South Africa) and ASERNI (Mali) facilitate

a public meeting with representatives from the Malian
government, mine and neighbouring villages.

Niamboulama and Kourketo elders and villagers
participating in a meeting to discuss the impacts
of the proposed Yatela mine and the resettlement

of Niamboulama.
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and was attended by about 120 delegates from local communities, local, regional
and national government, shareholders (AngloGold, the IFC), NGOs and national
and international media. Proceedings took place in French, Bambara and Malinke,
with limited discussion in English. The use of local languages in the discussion
was particularly significant as language has consistently been identified as one
of the barriers to effective communication between the stakeholders and the
mine management. 

Beyond its initial objective of creating a framework for ongoing consultation and
information exchange between the various stakeholder groups, the workshop
sought to use the inputs of all sides to map a way forward. All parties present
agreed that the objective of the workshop was the development and
implementation of an integrated development plan for the Sadiola region in
partnership with the stakeholder groups. In order to cover the broad range of
issues in the time available, the workshop split into four working groups to
consider:
• Human resources/social development
• Preservation of natural resources/rural economy
• Infrastructure and equipment
• Administrative and legal matters

At the end of the proceedings, the workshop drew up a special resolution. This
resolution acknowledged that for local development efforts to be more accepted
and to move towards a more sustainable outcome, all stakeholders would have
to play their part. Clearly this entails that all parties be empowered to do so. In
the workshop resolution, stakeholders called on:

• the Malian government to take urgent action to integrate large-scale mining
projects with local and regional development plans; and

• the mining company to further involve itself in the implementation of
community development projects, and establish an effective regular
communication with all the stakeholders involved, notably the local
communities.

It was also noted that instead of establishing permanent dependency
relationships with the mine, the communities should seize the opportunities
that large-scale mining offers for the remainder of the mine-life to establish
development initiatives that will be sustainable post-closure.

The mine formally undertook to critically review the range of proposals
generated by the working groups within the context of economic and technical
opportunities and constraints. These initiatives will be incorporated into an
Integrated Development Action Plan that will be formulated for the broader
Sadiola region, which is being jointly funded by AngloGold and the Luxembourg
Development Fund.

As a result of this experience, AngloGold has recognised that the process
of community engagement, in which all stakeholders must participate, must
continue and evolve throughout the life of an operation. The mine has therefore
committed to revisiting the session annually and to use the input received to
improve its ability to eventually exit the region in a manner that does not
undermine the communities’ ability to sustain their livelihoods. 

Post-relocation monitoring and community development initiatives will continue
throughout the life of the mine.

Mr Macalou, a locally renowned well digger was
contracted by Yatela mine to excavate a new well near

the relocated Niamboulama village site, to replace
one which would be lost in the development of

the mine pit.

Niamboulama villagers and mine personnel involved in
the identification of ancestral burial grounds prior to

the relocation of Niamboulama.
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East and West Africa

7.6 Immediate action following environmental incident
at Sadiola

Following a spate of wildlife fatalities at the Sadiola Gold Mine around April 2003,
AngloGold’s East and West Africa region took action to investigate the incident,
to remedy the problems identified and to implement measures to prevent a re-
occurrence in the future. 

The problem first came to the attention of mine management when several dead
birds were discovered in the area of the silt trap and return water dam, next to
the Sadiola tailings storage facility (TSF). 

As this qualified as a serious incident, a process of audit, communication,
reaction and proactive actions followed immediately. 

• Additional water quality samples were collected and analysed for cyanide
and metals.

• The perimeters of the silt trap and return water dam were patrolled.
The location and condition of the dead wildlife were recorded.

• A number of the dead birds were frozen and sent for autopsy.

• A highly qualified toxicologist visited the site and conducted an investigation.

• An audit team from AngloGold comprising chemical, metallurgical and
environmental experts visited the mine to assess the action already taken
and to assist in devising an action plan. 

• Relevant regional and national government departments were informed of
the incident, along with local community representatives.

During the latter part of 2002, rigorous operating parameters were established to
safely and responsibly treat sulphide material at Sadiola. The aim was to
maximise the cyanide addition while at the same time maintaining the WAD-CN
(weak-acid dissociable cyanide) levels between 20 mg/l and 30 mg/l, which is
well below the international standard of 50 mg/l. 

A review of the daily water quality monitoring showed that the cyanide
concentrations in the slimes dam, silt trap and return water dam, were
well below the level considered to be safe for the protection of wildlife
(50 mg/l WAD cyanide).

However, further investigation indicated that there may have been a case for
toxicity related to the consumption of cyanide complexes associated with, or
present as solids. Copper, having been introduced in the form of copper sulphate
as a cyanide destruction agent, could have contributed to high levels of copper
cyanide complex salts and, or, high levels of particulate bound cyanide species.
This in turn may have resulted in the deaths of the birds consuming disturbed
material from the sediment that had accumulated in the silt trap and the return
water dam. It was clear that further work was required to assess the potential
for such toxicity.
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A number of steps have been taken to prevent a re-occurrence:

• Excess water is currently being drained in order to reduce the area exposed
to wildlife.

• A detoxification plant has been installed in the residue section of the plant to
dose residue with peroxide should more than 50 ppm WAD-CN be present in
tailings slurry as it leaves the plant.

• A cyanide destruction process using sodium metabisulphate, and minimising
the use of copper sulphate, has been introduced as the primary means of
cyanide detoxification. Copper addition has been limited to below 20 ppm in
residue solution in the interim.

• The silt is being cleaned up and deposited on the TSF.

• Patrolling of the perimeter of the TSF has been improved to more quickly
identify any problems in the future.

• The water monitoring programme has been reviewed in terms of the location
of monitoring points and species analysed.

• Further cyanide speciation work has been initiated with respect to particulate
bound or precipitated cyanide species.

• A back-up detoxification system has been installed in the penstock in the
slimes dam to assist in the unlikely circumstance that residue values exceed
50 ppm WAD-CN in the decant pond.

• Cyanide monitoring and testing equipment has been replaced, the
emergency response system has been improved and the training of
personnel has been upgraded.

• Research has been initiated with the long-term objective of recovering the
cyanide from the residue stream, with limited detoxification as a secondary
process.

At the end of May 2003, separate meetings were arranged with mine
management, senior AngloGold executives, the Directorate Nationale de
Geologie et des Mines (DNGM) and the Minister of Mines, to inform them
of actions taken. The DNGM and Minister of Mines subsequently sent audit
teams to the mine to review these actions and have indicated that they are
pleased with the outcome. Quarterly meetings will be held in future.
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Cyanide use and detoxification at Sadiola

From the mine’s start-up in 1997 to late 2002,
the Sadiola gold plant processed oxide ores,
which are found closer to the surface. This
processing entails the use of cyanide and
because of the nature of oxide ore, the
concentrations of cyanide used (and hence
what is left in the tailings or residue after
processing) are relatively low. Since cyanide
is degraded (or broken down) by exposure to
the elements, the commonly used process of
natural degradation was adopted. As mining
ventured deeper over time, a transition
occurred in the extraction and processing of
the deeper sulphide ores in that higher
concentrations of cyanide were used in the
treatment process. 

Controls were put in place, including the
installation of a temporary cyanide
detoxification system, so that, despite the
increase in the cyanide concentration levels,
in the process, levels of cyanide in the
decant pond would not exceed the World
Bank Guideline of 50 mg/l. Daily samples are
collected from the TSF feed, the decant
pond, the silt trap and the return water dam
and analysed for total cyanide, WAD cyanide
and free cyanide at a mine-based assay
laboratory. 
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Australia

7.7 Environmental and community incident reporting in
Australia

AngloGold Australia has a comprehensive incident reporting system in place in
terms of which all environmental and community incidents must be recorded,
investigated, corrected and reported to the appropriate management level of
the organisation. This information is then used to assist in the development of
preventative strategies and effective environmental training programmes.
Environmental and community incident reporting has been promoted through
site inductions and environmental training of all personnel.

In line with the Environmental Management System that was established in the
Australian Region during 2002, environmental and community incidents are
categorised at five levels:

Level 1: Insignificant – no or very little environmental impact (impact
confined to a small area)

Level 2: Minor – low-environmental impact. Rapid clean up by site staff or
contractors (impact contained to area currently affected by
operations)

Level 3: Moderate – clean up by site staff or contractors (impact confined
to lease area)

Level 4: Major – major environmental impact. Considerable clean-up effort
required using site and external resources (impact may extend
beyond the lease boundary)

Level 5: Catastrophic – severe environmental or community impact.
Destruction of local species and likely lengthy recovery period.
Extensive clean-up involving external resources. (Impact on a
regional scale)

AngloGold Australia has had no community-related incidents.

Reported environmental incidents 
during 2002/2003

2003 2002

Level 1 65 48
Level 2 27 15
Level 3 9 2
Level 4 0 0
Level 5 0 0

Some of the level 2 and 3 incidents during
the year included the following:

Level 2 Type
• Approximately 100l of diesel were released

on to the ground at the workshop fast fuel
bowser during refuel activities. The tank
did not have a pressure relief shutdown
point incorporated in the design.

• During normal operation the hydraulic oil
line to the mill gearbox split, releasing 100l
of oil inside and outside the containment
bund. The line was affected by vibration
and relocated during shutdown.

• Approximately 100l of hydraulic oil were
released from an RC drill rig hydraulic oil
pump on to the ground while drilling. 

Level 3 Type
• 1,500l of diesel were released to the

environment when the pipe connecting
the bulk diesel tank and generators was
damaged by the slip in the pit wall. The
area was cleaned up and a report
submitted to the relevant statutory body.

• During routine maintenance on a rig, the
main hydraulic line broke releasing 350l
of oil on to the pit floor. The line was
replaced, the area cleaned up and the
incident was reported.

• Hypersaline water was released on to
disturbed ground and into an area of
degraded remnant vegetation following
the failure of an exploration drilling water
line. The pipeline was located within a
containment trench. Water filled the trench
causing it to flow along the containment
structure  towards the pit, into the
vegetated area. 

In accordance with Statutory Acts and
Regulations in Australia, some incidents
will be notifiable to regulatory agencies.
These types of incidents are generally
written in as licence requirements. 
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South America

7.8 Contributing towards environmental education in
South America

As part of its commitment to the communities surrounding its operations and in
the interests of preserving green areas for future generations, AngloGold South
America established the Harry Oppenheimer Environmental Education Centre in
the town of Nova Lima, near Morro Velho.

This project has been an extraordinary success. Since opening in October 2000,
the centre has been visited by some 9,000 members of the community at large
each year, as well as by 3,000 students who take part in a programme designed
to develop greater environmental awareness. The centre not only provides a
valuable environmental education facility but also contributes towards a richer
way of life for people from the surrounding communities. Located in an historic
building and surrounded by more than 140 hectares of natural woodlands, the
centre is open to the community every day, providing much needed recreational
space with ecological trails, steeped in the history and culture of the region.

Following on from this success, the company opened the Ecological
Preservation Centre near Serra Grande, also in Brazil, in June 2001. This centre
was visited by more than 400 people from the neighbouring city of Crixás
during 2003. Along with the centre, the company maintains a seed-bed and
a bird vivarium, which is registered with and licensed by the Brazilian
government’s environmental authorities. Macaws, parrots, toucans, and other
birds native to the region, which had been seized by the environmental police
for being illegally held, are properly rehabilitated and cared for here.

In the region of Santa Barbara, which is host to the Córrego do Sítio operations,
the company has made a significant donation of US$68,000 to establish an
Environmental Education Centre. This will be located at the Recanto Verde
Municipal Park. Work is currently in progress on the centre which will open
its doors to the public at the beginning of 2004.
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The Harry Oppenheimer Environmental Centre in
Nova Lima, in Brazil, has been an extraordinary

success, with some 9,000 members of the
community – mostly children – visiting each year.

The toucan is on display at the Ecological Preservation
Centre near Serra Grande in Crixás in Brazil, where
birds that have been seized by the authorities for

being kept illegally are rehabilitated.
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South America

7.9 Beyond the life of mine – model decommissioning
plan at Mina Velha

Most countries have a strict legislative framework governing the closure of
mines and associated environmental liability. Mining at AngloGold’s Mina Velha
mine in Brazil ceased in 2003. In operation for four decades, the mine is a
symbol to many locals of the years of effort to extract from the earth’s core one
of life’s most precious of metals. 

While the exploitation of minerals at Mina Velha is drawing to an end, much
planning is going into the decommissioning of the operation. Says Luis Afonso
Cornuth, Technical Vice President AngloGold (South America), “We are assessing
the best possible closure plan, which should result in as little disruption to the
community as possible.”

As part of this process, the company has undertaken rock engineering studies in
the area (to verify the stability of the rock, its dimensions, the pillar structure and
the possibility of water invasions into mined out areas). These studies were done
in conjunction with hydro-geological studies to measure the quality and purity of
underground water. Assessments of residential suburbs close to the mine were
also conducted to determine the possible surface impacts. The technical
company responsible for these studies is Belo Horizonte-based Solutions and
Environmental Technology (SETE). Once completed, the studies will be
presented to the relevant environmental authorities for approval. 

Says Luis Afonso: “We do not intend closing the mine and leaving any problems
behind, whether they relate to landscape, water pollution or surface topography.
In fact, should conditions allow, we would like to create a place of leisure and
culture – a ‘gold city’ of sorts.”

A final report on the closure plan with the rehabilitating actions and possible land
use options will be presented to the AngloGold Board by May 2004.
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North America

7.10 Protecting for the future – biodiversity programmes
in North America

An integral part of managing operations at AngloGold’s North American mines
are the provisions that are in place to protect the biodiversity of areas that have
been mined or are adjacent to mining. In addition to complying with all relevant
legislation and employing best practice techniques for environmental
management and reclamation, the company expends great effort in ensuring
that the areas mined are returned to the same, or better land use than before
mining. As far as biodiversity is concerned this means the following:

• Revegetation activities are undertaken based on biodiversity concerns,
including the use of predominantly native species in the seed mix to
revegetate reclaimed areas, collecting indigenous seeds from woody plants
such as bristle cone and aspen, planting wild flowers to provide a food
source for humming birds, bees and other insects, and undertaking an
aggressive weed control programme;

• The installation of rock and brush pile habitat for indigenous species;

• Provision of assistance to studies of the broad ecosystems used by the
Northern Goshawk, thus reducing the need for designation and protection
under the Federal Endangered Species Act;

• Efforts to reduce or limit the impact on the Lahontan Cutthroat Trout, a fish
species protected under the Endangered Species Act;

• Interface with the Nevada Division of Wildlife for continuing deer and sage
grouse mitigation activities; 

• Mitigating the loss of wetlands by developing comparable and better
wetlands after mining; and

• Creating controlled site access for the public, so improving native vegetation
areas and creating a de facto wildlife reserve.
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Lynn Sheffield, Environmental Co-ordinator at Jerritt
Canyon, holding a three-week old Northern Goshawk.
Jerritt Canyon personnel, in collaboration with the US
Forest Service and Boise State University, have been
studying this sensitive species in one of the longest
running studies of the goshawk in North America.
The study has provided much useful information

about the rare raptor.

Fish population survey along the North Fork of the
Humboldt River at the Big Springs mine site. The

survey work was a collaboration of AngloGold
personnel, Nevada Division of Wildlife, Nevada Bureau
of Health Protection Services, the US Forest Service,
and Chadwick Ecological Consultants. The population
survey work indicated that there had been no adverse
effects from the mine to a threatened trout species

living in the river.

Lynn Sheffield, Environmental Co-ordinator at Jerritt
Canyon, monitoring the H-pit wetlands which were
established to counter the disturbance caused by

mining to existing wetlands. This site is about
20 acres in size and allows for a potential wetland

of about five acres.
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7.11 Innovative reclamation of exploration tracks and haul roads

Reclamation of mining land situated in hilly or mountainous terrain is often a daunting task. In North America, AngloGold
staff have developed some novel approaches to reclamation of exploration tracks and mining haul roads. The Burns Basin
area in the Independence Mountains, in the state of Nevada in the United States, is a beautiful area, with rocky outcrops
and stands of aspen trees, home to deer, elk, mountain lion and the rare Northern Goshawk. The Burns Basin was part of
the Jerritt Canyon mining project in Nevada. AngloGold’s interest in Jerritt Canyon was sold to Queenstake Resources in
early 2003, but the mine was part of the AngloGold stable when the reclamation programme was initiated in 2001.

Exploration drilling is required to prove the existence of a gold-bearing orebody. With mountainous terrain comprising a large
part of the mining lease, the construction of tracks, criss-crossing the hills, was necessary for drill rigs to access the desired
drill locations.

Unrehabilitated, these tracks would leave a damaging scar on the hilly landscape. However, impressive rehabilitation of
these tracks has been achieved, relatively inexpensively, using an excavator to remove the tracks. The area is then replanted
with an indigenous grass seed mix, fertilised and left to recover. The photographs show how the original profile of the
slope is restored by cutting down the upper slope and pulling up material from the down-slope.

Having proved the existence of a viable gold-bearing orebody, the mine is planned and haul roads are constructed to gain
access to the mine pit. These haul roads must be capable of carrying 100 tonne dump trucks and are therefore a lot bigger
than the exploration tracks.

Jeff Campbell, Senior Environmental Co-ordinator, explains how haul roads are rehabilitated: “The topography in the Jerritt
Canyon Project area often makes full re-contour of haul roads a challenging undertaking. The existing slopes along the Burns
Basin haul road range from 30% to 50%. Such steeply sloping areas used to receive only a partial re-contour, leaving
a small portion of the cut slope unreclaimed: this was because of the high costs of re-contouring steeply sloping land.
Previous experience at Jerritt Canyon has shown that haul road reclamation on moderate to steep slopes can be done
in the range of US$12 to US$18 per linear foot (approximately 0.31 metres) of 80-foot (~25 metres) haul road.

However, the Burns Basin haul road was a special case. The haul road is situated in the southwest portion of the Jerritt
Canyon Project at an elevation of 7,900 feet (2,400 metres). Even though the approved reclamation plan for the haul road did
not require full re-contour of the road, our goal was to reclaim as much as possible back to original topography. There were
a number of reasons for this, not least because this is a beautiful portion of the Independence Mountains. Also, the Burns
Basin haul road is situated high on a ridge which can be seen from most portions of the drainage basin area.

A bulldozer is used to create an exploration track for drill rigs to access the
desired drill locations.

The original slope profile is restored using an excavator to cut down the upper
slope and pull material up from the lower slope.
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Reclamation of portions of the primary haul road network began in the late summer of 2001. Approximately 12,000 feet
(~3.6 kilometres) of 80-foot wide (~25 metres) haul road was re-contoured to the original topography and re-seeded. This
project represented the first significant attempt at the Jerritt Canyon Project for full re-contour of haul roads in areas
exceeding 30˚ side slope while keeping reclamation costs within a reasonable range.

The 2001 Reclamation Programme was awarded to a local reclamation contractor in Elko, Nevada. After reviewing the
project area and discussing the reclamation goals with AngloGold’s Environmental Resources Department at Jerritt Canyon,
the contractor decided to use two hydraulic excavators with two support dozers. The excavators consisted of one Caterpillar
345B and one 365B along with two D8 dozers. The re-contouring process utilises the two excavators in tandem, with one
excavator on a lower bench reaching to the toe of the fill slope and casting material to the second excavator on an upper
bench where a portion of the material is moved in a second “pass” to a support dozer. Depending on the steepness of the
topography, two, three, and sometimes four “passes” may be required to retrieve material from the toe of the fill slope
and redistribute material to the top of the cut slope. One or two dozers proved to be very effective in redistributing material
brought up by the excavators to achieve a full re-contour of the cut slope and for final shaping of the re-contoured slope.

While this re-contouring technique is not a new one, the challenge is to achieve a full re-contour while maintaining a cost
effective reclamation programme. However, these previous projects were not done to full re-contour. The Burns Basin
haul road was re-contoured to original topography in areas of 30˚ to 50˚ side slopes for about US$17 per linear foot.

Returning the land to its original contours represented only the first step of the project. After completion of the re-
contouring, the entire area was broadcast seeded and fertilised in the fall of 2001. The re-contoured slopes were fertilised
with 350 pounds per acre of inorganic fertiliser. Then, the reclamation seed mix, consisting of 22 species of grasses and
shrubs, was broadcast and harrowed. In addition, 2,500 aspen seedlings, grown from seed collected at Jerritt Canyon, were
planted in five areas along the Burns Basin haul road where aspen had been removed during the construction of the road.
The aspen seedlings should accelerate the rejuvenation of the aspen stands along the haul road reclamation.

In conclusion, Jeff points out that, even though overall cost was a consideration during this project, the primary goal was
to achieve an aesthetically pleasing reclamation project in the Burns Basin area. Cost effective implementation of any
reclamation project is enhanced when the contractor and/or equipment operator understands the reclamation goal and
strives to meet that goal through genuine interest in the project and the final product. The steep slope reclamation of the
Burns Basin haul road demonstrates a successful reclamation strategy, where neither the overall project economics nor
the final reclamation goal were compromised to achieve the desired outcome.

Once the slope is restored, the area is replanted with an indigenous
grass seed mix, fertilised and left to recover. Old exploration tracks are

still visible on the sides of the hill, but are gradually colonised
by neighbouring vegetation.


