
Case study:

Water security can be considered as the reliable availability of an acceptable quantity and quality of water
for users in any region. Indeed, sustainable development depends, ultimately, on a water-secure world.
Water security requires integrated and effective management of the resource so that all sectors of society
and business – including finance, planning, agriculture, energy, tourism, industry, education and health –
have access to this critical resource. At AngloGold Ashanti water security means working towards a
continuous supply of water to ensure that mining operations are sustainable, while ensuring that the
surrounding communities and ecosystem are not affected in a material way. It is important to note that
water is integral to mining and ore processing and without it, mines could not function.

Our global water strategy requires a commitment to using as little raw water from the environment as
possible, as well as securing future water supplies. These goals are achieved in a number of ways
including wastewater treatment plants, designed for maximum re-use, which both eliminate or reduce
fresh water withdrawal and provide a source of better drinking water. In addition to wastewater re-use,
programmes to capture and re-use water, and the consolidation of ponds, further increase capacity.

Although water is the responsibility of the managers at the various AngloGold Ashanti operations, Hu
Fleming, Vice President: Water Management, holds the mandate for global water management and use.

According to Hu, while water security is a material issue at most company sites, there are a number of
operations where water availability is critical. Hu highlights Cripple Creek & Victor (CC&V) in the United
States of America as one of these. “At CC&V water is an obvious priority, due to the extreme lack of water
in the region. Competition for water is also a highly sensitive issue,” he said. “Similarly at our Australian
sites, Tropicana and Sunrise Dam, water security is a priority, as both have very limited water options
available. Many of the remaining sites are water positive which means they receive more water than they
consume, at least for part of year.”

Hu explained that addressing water security is an ongoing process, and not a programme with a
completion date. “As a company, we set annual goals,” he said. “Each year we consider ways of
developing our independence further, so that our reliance on regional supplies decreases, and water
becomes less of an issue with the local communities.”

Understandably, the communities surrounding AngloGold Ashanti operations, like those all over the world,
require access to clean, safe water for drinking and other domestic – or commercial – uses. “When we
move into an area we must respect that water is a priority and an overriding concern of those living near

The source water pond at Tropicana indicates evaporation and how fragile the water source is



our mines,” said Hu. “We therefore focus on minimising the disruptions to clean water access. In fact, we
go further and aim to increase the quantity and quality of the water supply as well as improve access, if
that is what is needed.” Hu explained that AngloGold Ashanti has outreach programs at almost every site.
“These range from Obuasi, where we have reduced water out-take from the Obuasi River, to building new
drinking water plants for the community such as those at Geita and Siguiri.”

Hu explained that where the company competes with communities for water, technical solutions are often
only part of the process. “Quite simply, we have to consider a combination of legal, socio-economic and
technical issues. In addition to technical solutions – which affect the cost and quality of the water – at most
sites there will typically be legal or social negotiations that are often site-specific.”

AngloGold Ashanti also has a responsibility to ensure that contaminants are not discharged into the water
supply above permitted levels. “We are working very carefully to further decrease contaminant discharges
that could potentially impact communities’ drinking water,” said Hu. “Even where harm has not been
documented, the perception of contamination is ever-present and has to be taken seriously. We need to
assure communities that we are not discharging contaminated water.”

The use of closed loops at our facilities is an important way of managing used water, and a priority in our
water management strategy. They not only allow for the re-use of water, which is obviously important, but
the contaminants are contained and prevented from entering the environment. “We are working to create a
closed loop process at our facilities wherever feasible,” said Hu, “and recently completed one at Obuasi.”

Although closed loops provide many advantages, they also create large operational issues. Contaminants
are recirculated, and can build up, causing problems. At Obuasi, the build-up of cyanide in the closed loop,
if not managed properly, could poison the BIOX gold-extraction system. Hu also explained that safeguards
are in place in case of failure. The most important of these is the automated site-wide water balance
programme, which is rigorously monitored.

Sites are constantly evaluated for the implementation of closed loops, but when a complete loop is not
feasible, a partial loop is used. Under these circumstances, the use of chemicals and contaminants is
minimised, and wastewater treatment is mandatory.

Obuasi, a mine with a 116-year history, has one of the most complex site-wide water balances in the
company and in the industry. Although the open circuit has been closed, achieving a site-wide water
balance is complex due to the many inputs, outflows and recycle streams. In addition, the two rainy
seasons, the proximity of the community, the age of the mine and some of its infrastructure add another
level of complexity. Nonetheless, major progress is being made. The commissioning of a new wastewater
treatment plant that will eliminate river withdrawals, as well as provide Obuasi villagers with additional,
clean drinking water is the subject of another case study.

Re-use or recycling water is an AngloGold Ashanti imperative. Said Hu: “”Some competitors have stated
goals of complete re-use of water at their sites but at AngloGold Ashanti we consider the 100% goal
virtually unattainable for several technical and economic reasons. However, we have programmes in place
to maximise re-use and our performance – which we measure – continues to improve. Re-use has
progressed from well under 50% five years ago, to a percentage in the upper 70s today. Our goal is above
90%.”

Re-use programmes include the following:

filtration and recycling of cyanide in processing plants;

re-use of pit water instead of discharging;

treatment and recycling of tailings effluent wastewater;

capture/segregation of all water;

re-use of rain water; and



Hu explained that while water is a critical issue at established sites, it also has to be carefully considered
at the exploration stage. “The focus, during exploration, is on identifying appropriate mineral deposits.
However, we’ve learned that exploration has to consider issues that will become relevant in the
longer-term, if we proceed with the project. A mineral deposit in a region without adequate access to water
is of very little use so potential water security issues must be fully investigated. The type of deposit also
has to be carefully considered. Sulphide deposits (vs oxide) have major cost implications because
sulphide ores have much higher water processing and treatment costs.”

Water security, according to Hu, is best delivered through proper management and control of the site-wide
water balance. This necessitates a complete understanding of the various water inputs and outputs
(hydrogeological model, rainfall model, etc), coupled with a comprehensive model and control algorithm
which can manage all this data. In South Africa we have implemented a system called GoldSim. This tool
is a computer model that allows sites to monitor, manage, and control their site-wide water balances. A
customised version is being rolled out in 2014 at several sites, and ultimately, to all sites.

At our operations in Western Australia (WA), where the country’s dry conditions are most extreme, the only
available sources of water are either hypersaline groundwater located many kilometres away from the
mine or sea water, located even further away from the mine. High evaporation rates exacerbate the water
situation, so that water re-use is limited. In addition, stringent regulations on discharge of salts make for a
complex set of circumstances at WA operations.

In the USA, we operate in the western states and have to contend with complex historical water rights
laws. Although rare, and generally found only in the western USA, Chile and parts of Australia, the water
rights are decoupled from land rights, and further decoupled from mineral rights. Simply put, water rights
are given to those who came first to the region, and not necessarily to the physical landowner. So at
CC&V, water rights are held by many stakeholders in the region, including farmers hundreds of kilometres
away, on the basis that they settled first, in the 1800s. For example, CC&V has to let the rain that falls on
its property run off, to fulfil the rights of distant farmers.

So in locations with water rights, water management means managing the entire system, and engaging all
the stakeholders in that system. This calls for, ultimately, a very different approach to that used at other
sites where we own the water on the site.

The AngloGold Ashanti water team has also had to contend with a number of technical issues in the
pursuit of water security. Some examples of its successes include:

Hu said that overall, although AngloGold Ashanti is working continuously at water security, it has not had
to deal with some of the other issues faced by the industry. “Unlike our competitors, we have not had to
build or operate sea water desalination plants to access water. These have major cost and environmental
implications. Nor have we had, in recent years, any significant material contaminant wastewater
discharges that have seriously affected water security at our sites. So our water security issues are not as
significant as the rest of the industry except perhaps in South Africa where we have to deal with our
neighbour’s problems. The large volumes of contaminated ground water seeping into our operations from
adjacent mines that are no longer working or have been abandoned could create a very large water

segregation and re-use of dedicated wastewater at the source of generation.

CC&V – heap leaching is the largest consumer of water on the site, and the efficiency of the process
had to be maximised to make the site more secure;

Obuasi – the new wastewater treatment plant now uses technology that enables the water to be
re-used and avoids the need to withdraw water from the river, making the site independent of water and
returning clean drinking water to the region; and

Australia – where the hypersaline water has significant operational and cost implications. Although
costly, development of technology to address or eliminate salinity has ensured water security as the
resource can be re-used, resulting in lower demand for fresh water, which is in very short supply.



security issue for us.”
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