
CASE STUDY: cleO and sunrise rOck!
A combination of human, natural and intellectual capital has 
helped provide an integrated approach to dealing with the 
problem of waste rock at the Sunrise Dam Gold Mine (SDGM) 
in Western Australia. Located 55km south of Laverton, the 
operation has two waste dumps, Cleo and Sunrise, both 
constructed out of waste rock generated from open pit mining 
operations. Rehabilitation is expected to be complete before 
the contractor leaves site.

The disposal of waste rock, and the building of stable landforms 
from the material, involves a complicated planning process 
including construction, and specialist environmental and 
technical expertise. Simultaneously, and to achieve a seamless, 
low-risk transition to closure, regulatory requirements for a safe, 
stable, non-polluting landform must be followed. Planning also 
has to include a vision for long-term stakeholder involvement. 

At Sunrise Dam all this was achieved with the co-operation of 
the various disciplines as well as the local community. 

AngloGold Ashanti Australia began construction of the Cleo 
waste dump in 1996, while Sunrise was inherited in 2002 from 
Barrick Gold  (formally Placer Pty Ltd) when the group acquired 
ownership of the Sunrise section of the pit. Major modifications 
and a redesign of the Sunrise dump were required to ensure 
it met regulatory and AngloGold Ashanti Australia’s closure 
requirements, but it did provide a valuable opportunity to 
experiment with concave slopes.

The construction technicalities of the Cleo and Sunrise waste 
dumps were based on a landform strategy that was aimed 
at creating safe, stable, non-polluting landforms, compatible 
with surrounding land uses and supported by stakeholders. 
This ensured good quality construction design to reduce the 

risk of waste rock dump failure and erosion, while lowering 
costs in the long run; as well as incorporating community/
stakeholder needs.  

Work on the project is continuing in stages and according to a 
schedule which includes:

•  completion of earthworks and rehabilitation when open pit 
operations conclude in early 2013;

• ongoing progressive rehabilitation until mine closure;

• finalising post closure land use with stakeholders; and

•  ongoing monitoring of landform stability and closure 
objectives until at least sign-off by the regulator is achieved, 
and environmental bonds are relinquished.

AngloGold Ashanti Australia has had some 14 years to assess 
the exposure of the waste dumps to local environmental 
and weather conditions, particularly in respect of acid mine 
drainage, erosion, batter failures, surface water management 
and drainage. We have also had an opportunity to conduct 
trials, particularly on concave landform design, to compare 
results for stability and erosion. Ongoing monitoring of the 
rehabilitation by consultant, Outback Ecology, has also been 
established. The experience gained has enabled AngloGold 
Ashanti Australia to apply its findings to the rehabilitation of 
other facilities on site, such as the old paddock-styled tailings 
storage facility.

Integrated mine planning has been central to the success 
of this project, ensuring the dumps will be completed 
simultaneously with the mining pit. This includes waste dumps 
being constructed according to design criteria; within approved 
footprints; in a cost effective manner which maximises the 
use of equipment; consideration of tramming distances; 
and ensuring the correct type of waste reports to the 
engineered areas within the waste dumps.
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CYAnIDe AnD WAste MAnAGeMent continued

More about Cleo and Sunrise

Both dump footprints have been designed to disturb as 
little natural vegetation as possible. Cleo has an approved 
maximum footprint of 490ha, but the final footprint will be 
smaller at 461ha. The Sunrise footprint will be increased, 
due to the proposed concave design in parts, but this is to 
ensure long-term stability and enable AngloGold Ashanti 
Australia to fulfil its closure objective of creating a safe, 
stable, non-polluting and visually acceptable landform that 
is sustainable.

Cleo’s footprint has taken into consideration the landforms 
of the local area and, where practical, incorporates them 
into the dump to create a more natural feature. It also 
encompasses the Lake Carey discharge pipeline route 
and safety access road. The design aim at Cleo was to 
create an irregular, non-conventional, cost-effective dump 
while maintaining a safe, stable landform. The design 
has been developed to enable maximum storage areas 
for waste rock. Cleo comprises outer batters of coarse 
rock separated by inward-sloping benches and patches 
of oxide material within the dump. This armouring ensures 
the long-term stability of the dump. About 93% of the 
footprint (429ha) will occur on land (Lake Carey dunes) 
and the balance (7%) will be on the Lake Carey lake 
surface (32ha).

The current batter/berm on sections of Sunrise will remain, 
with a 500mm layer of non-acid forming waste rock 
applied. Surface armour will be created by waste rock 
that will reduce erosion and ensure the blending of the 
Sunrise and Ponderosa dumps. The rock drains will be 
covered with waste rock and blended into the batter/berm 
profile. Like Cleo, the Sunrise berms will receive topsoil, 
followed by ripping and re-vegetation with locally sourced 
indigenous seeds.
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