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The multitude of abandoned, current and prospective mine 
pits in Australia pose risks and offer significant potential 
for beneficial use following mine closure. Currently, the 
residual risks of left-in-place pit lakes and opportunities 
for beneficial uses post-closure are ill-defined, leading to 
increased legacy and liabilities. 

National and regional characterisations of mine pits are not yet 
well-developed, with respect to long-term hydrology, chemistry, and 
risk/opportunity contexts. There is a lack of consolidated, focussed 
guidance on surface water-groundwater modelling approaches and 
there is a lack of targeted case studies that provide evidence to 
support decisions on new mines and closure plans.

What is the problem? 

CRC TiME provides a unique platform for the integration of multiple perspectives, 
disciplines, and stakeholders to address national and global issues such as 
achieving sustainable pit lakes and value for communities. This collaborative 
integration enables the development of innovative ideas and solutions to make 
a step change in understanding the complex interactions at pit lakes, assess 
risk, sustainable pit lake planning, and empower communities with post-closure 
options. 

Why CRC TiME?

There is a need to directly address the challenge of post-closure management of 
pit lakes and pit voids that are likely to become pit lakes for safe relinquishment 
and socio-economic value. Guidance that supports pit lake management and 
possible beneficial uses is needed. Characterisation and modelling strategies will 
be developed to quantify and optimise management options both for generic 
conceptualisations of pit lakes, but also for specific and regional pit lake assessments. 

Targeted case studies, sampling the national diversity of mine pit types and contexts, 
will provide an evidence base to support assessments both at options screening 
and detailed assessment stages. Appropriate educational tools and resources on a 
range of technical topics, are required for financial managers and non-scientific team 
members in mining companies and regulators, as well as for community stakeholders.

How could it be solved?

The business case for improved management of post-closure risks, during mine 
operations, is poorly developed and often misunderstood by business analysts and 
financial managers. Water and risk literacy amongst some stakeholders remains 
limited, yet collaborative approaches to post-closure planning require engagement 
by these stakeholders in technically challenging discussions. 



Build on existing studies, to 
identify priority mine pit lake 

settings nationally and their risk 
and opportunity profiles. This 

prioritises national investigation 
and modelling needs

Framing fit for purpose water 
quantity and quality modelling 

approaches to link pit lake, 
groundwater, and surface water 

hydrological and hydro-chemical 
systems, and to define uncertainty

Key strategies include:

Prioritising and evaluating  
post-mining management options for 
demonstration at selected individual 
and regional-scale pit lake systems

Develop the business case, including 
accompanying educational resources, for 
reducing post-closure risks during mine 

operations

Integrate hydrogeochemical and 
socio-economic information to 
develop best practice guidance

Develop education 
resources on 

relevant aspects of 
hydrogeochemistry and risk

The project will lead to more accurate 
characterisations of pit lake risks and 
opportunities following mine closure

What are the benefits?

National guidance will be produced to 
assist evaluation of closure options for 

pit voids and evaluate pit lake risks over 
decades to centuries

Socio-economic benefits will accrue 
from distillation and demonstration 
of management and technological 

approaches for post-mining pit lake uses 
or avoidance of pit lakes

Improved scientific and risk literacy 
amongst stakeholders will support a shared 
understanding, and more collaborative and 

better-informed identification of pit lake 
solutions

New investigation and 
characterisation approaches 

will be validated and 
available for measuring 
pit lake environmental 
parameters and status.

By providing evidence of the applicability 
and uncertainty of alternative approaches 

to modelling the surface-groundwater 
system of pit lakes, the project will 
support the selection and review of 

modelling approaches



The proposed overarching project would run for five 
years, with sub-projects providing near term (1-3 years) 
and longer-term deliverables (4-5 years). Examples of 
anticipated deliverables include:

What are the proposed outcomes?

Guidance documents or decision tree-tools for best 
practise for predictive modelling for pit lake water 
levels and water chemistry changes with time and 
management options (2-3 years).

Tool(s) to evaluate the risk profiles of pit lakes at local 
and regional scales (2-3 years). 

Demonstrations and education material of how 
uncertainty in pit lake risk and management outcomes 
can be assessed and reduced (1-3 years).

Simulations of closure and repurposing at selected real 
sites, including evaluation and optimisation of different 
management options (1-3 years).

Evaluation of industry best practice and development of 
guidance documents evaluating different management 
options and their suitability in different environments. 
Management options might include how to integrate 
evaluation of options in mine planning processes e.g., 
consideration of partial or complete backfilling of voids, 
use managed aquifer recharge to assist groundwater 
recovery, or rapid filling open pits by diverting surface 
water flows (3-5 years). 

Development of approaches to ensure better regional 
planning (4-5 years).

Guidance documents on an appropriate business case 
for improved operations phase management of post-
closure risk due to left-in-place pit lakes (3-5 years).

An array of educational resources for both internal (to 
mining company) and external stakeholders, to improve 
water and hydrogeochemical literacy, and cross-
disciplinary understanding. These resources would 
be updated as outcomes from sub-projects become 
available (3-5 years).

Why should my organisation get involved?
Participation ensures focused R&D is undertaken for both practical near term and long-term benefit. Mine specific 
investigations and modelling will be undertaken bringing direct partner benefits. Scenario modelling will bring cost-
savings nationally. The R&D providers have world leading expertise and capability and have a track record for delivering 
to end-user needs.  
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