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Abstract 
The profile of mine rehabilitation and closure continues to gain momentum in Australia, with an increasing 
focus by governments, industry and the broader community on a range of mine closure related topics. Despite 
decades of mine closure research and rehabilitation activities, there are limited examples within Australia of 
mining operations closing successfully and allowing relinquishment of mine tenure. A review of policy across 
Australia demonstrates that no clear pathway to relinquishment exists within mine closure legislation. While 
policy gaps contribute to the limited examples of successful relinquishment, defined in this paper as the 
transfer of liability, there are a number of additional roadblocks. A major one being the reality of residual risk 
and liability existing after a mine has been successfully closed. Closing a mine is an investment decision, with 
mining executives and boards requiring certainty of process and outcome to invest in closure. Moving forward 
government, industry and the community need to understand and accept that residual risk and liability will 
exist in successfully closed post-mined land. To ensure that mining is a temporary land use, mechanisms for 
improving relinquishment outcomes, explored in this paper, and innovative thinking around post-mining land 
uses must also be employed. This paper presents approaches to relinquishment, including risk and liability 
determination and post-closure funding arrangements throughout the mining lifecycle. When coupled with a 
defined regulatory process for relinquishment, these can drive better mine closure outcomes. 
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1 Introduction 
The profile of mine rehabilitation and closure is gaining momentum in Australia, with an increasing focus by 
both governments and the community on range of mine closure related topics (Prior 2016). These include 
policy reviews on rehabilitation practices, mining regulation and financial assurance at Commonwealth, State 
and Territory levels. 

This is driven by greater scrutiny of mining legacies, with an increasing list of poorly performing or abandoned 
mines in the public spotlight (Roche & Judd 2016). Recent high profile planned closures of mines (and 
downstream industries) in New South Wales (Springvale Mine) and Victoria (Hazelwood Mine) have been 
criticised for failing to adequately provision for closure and as a result have the potential to impact the 
environment, as well as the surrounding communities (Coote 2017; Asher 2017). 

An important part of mine closure policy in Australia is the pathway to tenement relinquishment, which 
facilitates the transition of mined land to an alternative land use. While examples of successfully relinquished 
mine operations can be found, there are a few examples in Australia that can be used as case studies 
(Department of Industry, Tourism and Resources (DITR) 2006; Department of Industry, Innovation and 
Science (DIIS) 2016; Butler & Bentel 2011) to better understand how the process can be improved. 

DIIS (2016) describes the aim of mine closure as “preventing or minimising adverse long-term environmental, 
physical, social and economic impacts, and to create a stable landform suitable for some agreed subsequent 
land use”. Before exploring mine closure and the policies relating to relinquishment in further detail, it is 
useful to define some of the terms used throughout this paper. 
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Mine closure occurs when the resource being exploited is depleted or it is financially unviable to continue 
mining (Laurence 2006). Closure should be a ‘whole-of-mine-life-process’, which ends with the 
relinquishment of mining tenure (Department of Mines and Petroleum (DMP) & Environmental Protection 
Authority (EPA) 2015). It includes decommissioning of mining infrastructure and rehabilitation of land 
disturbed by mining activities, as well as mitigating social and economic impacts on internal and external 
stakeholders. 

Relinquishment describes the transition of land to the next land manager or owner, generally a government 
department, following successful rehabilitation of disturbed land to an agreed standard. Relinquishment 
requires government ‘sign off’ which transfers responsibility (and liability) from the proponent to the next 
land user or manager (DMP & EPA 2015). The term ‘next landowner or manager’ will be used interchangeably 
in this paper. 

Next land use refers to an activity (or activities) that the land will be used for following cessation of mining 
operations (DMP & EPA 2015). Next land use is a critical part of mine closure planning as the intended next 
use must be considered when determining specific mine closure outcomes. 

In this paper, relinquishment will be used in the context of liability transfer following completion of 
rehabilitation activities to the satisfaction of the appropriate regulatory agencies. 

2 Literature and legislation 
The implications of closing a mine can have substantial environmental, social and financial impacts and mine 
closure represents a significant cost to the Australian mining industry. It also creates regulatory risk and 
liability for State governments, through both operating and abandoned mines, respectively (Peck & Sinding 
2009; Prior 2016; Audit Office of NSW 2017). The Department of Mines, Industry Regulation and Safety 
(DMIRS) estimates that Western Australia has a mine rehabilitation liability of approximately $3 billion based 
on figures reported under the Mining Rehabilitation Fund Act 2012 (McKenna & Martin 2018). 

Policies such as the Mine Rehabilitation Fund (MRF) in Western Australia were established to provide the 
government with the financial means to address abandoned mines, while simultaneously freeing up capital 
for future investment in resource development through the release of mining tenement bonds (Gorey et al. 
2016). The intention was to also incentivise the mining industry to undertake progressive rehabilitation to 
reduce their annual MRF levy contributions. Similar policies have been implemented in other States within 
Australia, however, there has not been a corresponding increase in successfully closed and relinquished 
mines in the country over the last five years. 

2.1 Relinquishment in the mining industry 
Successfully closed and relinquished mines in Australia are uncommon, with few examples evident in the 
literature. DIIS (2016) lists case studies, including Timbarra, Bottle Creek and Kestrel mines, however these 
are exceptions rather than the norm. Each case study provides a summary of the key activities that facilitated 
good closure outcomes, and ultimately enabled relinquishment of tenure. Analysis of these activities 
demonstrated the different pathways each mine took in order to achieve relinquishment, particularly with 
respect to legislative requirements. The few available case studies of relinquishment demonstrate that no 
clear pathway to relinquishment exists within mine closure policy in Australia (Finucane-Woodman 2017). 

A review of the Australian literature on mine closure implementation reveals a focus on environmental 
outcomes, where achieving safe, stable, non-polluting and self-sustaining post-mining landscapes is the 
primary concern, with less consideration for socio-economic outcomes (Lamb et al. 2015; Laurence 2006). 
This environmental focus can partly be explained by reviewing mine closure policy in Australia, which gives 
greatest consideration to protection and restoration of the environment impacted by mining. 

In contrast, the international literature on mine closure has a greater focus on the social and economic 
impacts caused when a mine closes (Cochilo 2002; Yakovleva et al. 2017). This is particularly true for mining 
in developing countries where mining operations employ significantly more people, at lower wages, and 
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governments are less able to provide services to their citizens (Goh & Effendi 2017; Kotsadam & Tolonen 
2016; Peck & Sinding 2009). This lack of capacity within developing nation governments has resulted in 
legislative requirements for operating and closing mines in these jurisdictions that enforce the establishment 
of social and economic initiatives that benefit the employees and greater surrounding community (Marais 
2013). 

The three pillars of sustainability, first described by Elkington (1994) as the ‘triple bottom line’, are interesting 
when applied to mine closure. While environmental outcomes garner greater focus in mine closure literature 
in Australia, social and economic outcomes are more often cited in international mine closure examples. 
While policy and actions by the Australian mining industry can explain this trend, further consideration for 
how these three complimentary outcomes can be balanced and incorporated into mine closure and 
relinquishment is warranted. 

2.2 Snapshot of relinquishment policy in Australia 
Within Australia, legislative requirements for undertaking mine closure planning have been in place for some 
time, however the extent to which this applies varies across the States and Territories. It is now a common 
requirement that mine closure plans should be developed at the approval stage of a mine and that the closure 
planning process continues throughout the life of an operation (Cochilco 2002; Department of Environment 
and Heritage Protection (DEHP) 2014; NSW Department of Trade and Investment, Regional Infrastructure 
and Services (DTIRIS) 2013; DMP & EPA 2015; Glenn et al. 2014). 

While governments and mining companies abide by legislation, guidelines, internal standards and procedures 
with respect to mine closure planning throughout an operations life, there are limited examples within 
Australia of mines closing to the satisfaction of the respective government allowing relinquishment of mining 
tenure (DITR 2006; DIIS 2016; Lamb et al. 2015). 

In Western Australia, specific guidance for relinquishment of mine tenure can be found in the Guidelines for 
Preparing Mine Closure Plans (DMP & EPA 2015) with additional information on the DMIRS website 
(Finucane-Woodman 2017). Around Australia, there is similarly limited policy information on relinquishment 
provided by relevant regulatory agencies. In general, relinquishment policy is considered as the surrender of 
mining tenure that, while possible, does not address the issue of ongoing obligations or liability transfer. 

Perhaps the most comprehensive guidance can be found in the Leading Practice Sustainable Development 
Program for the Mining Industry Handbook on Mine Closure, which includes case studies and a proposed flow 
chart for achieving relinquishment (DIIS 2016). The Northern Territory government website lists useful 
guidance material and forms, with the DIIS Handbook found in the mine closure and rehabilitation section. 
Although specific relinquishment guidance is provided in the Handbook, it is high level and is not supported 
by specific policy documents in any State or Territory within Australia. 

3 Roadblocks to relinquishment 
The lack of clear policy and legislative guidance for mine relinquishment has been established as one 
contributing factor to the limited examples found in Australia. While significant, inadequate policies are not 
the only challenge facing the government and the mining industry in achieving relinquishment. 

Mining is often described as a transitional use of land, that once complete, enables an alternate utilisation of 
the land to occur (DIIS 2016). Unfortunately, this is seldom realised, due to most mines delaying closure, 
through cyclic mining activities based on changing resource size and commodity price, ongoing care and 
maintenance, divestment or abandonment, resulting in full mine closure rarely being implemented (Lamb 
et al. 2015). 

To achieve relinquishment, consideration and planning for the next land use after mining needs to occur at 
early stages of a mining project. While post-mining land uses can change over time, particularly for long life 
mines, regular engagement with stakeholders can allow changing expectations to be integrated into the mine 
closure planning process. 
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3.1 Understanding closure requirements 
Typically, knowledge of rehabilitation and closure requirements increases at the early stages of a project as 
part of the approvals phase. It then gradually grows over the operating life of a mine until closure approaches 
and a rapid increase in knowledge occurs to enable closure to begin at the cessation of mining, principally 
driven by regulatory obligations, shown in Figure 1 (blue line). Unfortunately, this situation does not optimise 
the construction and operation of a mine (e.g. development of waste rock dumps and tailings storage 
facilities), resulting in limitations on how mining landforms can be rehabilitated and closed. One example is 
the placement of material in waste rock dumps, without consideration for final landform designs, often 
causing potentially acid forming material being present on the exterior and insufficient benign waste material 
available for encapsulation. This contributes to poor mine closure practices that significantly increase costs, 
limit post-mining land use options, and ultimately hinder relinquishment. 

 
Figure 1 Current and proposed closure knowledge understanding across the mining lifecycle 

An alternate approach (Figure 1, orange line), to maximise opportunities for operating a mine efficiently, 
reduce rehabilitation costs and enable a valuable post-mining land use is to increase closure knowledge to a 
high level as early in a project life as possible. Then gradually increase the knowledge through the operating 
phase, so that closure planning and progressive rehabilitation opportunities can be exploited throughout the 
mine life. This can allow engagement with stakeholders early in a project life to begin the process of achieving 
agreement on post-mining land use with the next landowner. With a clear post-mining land use defined 
upfront, this can be integrated into the decision-making and mine planning process during construction and 
operation to reduce residual risk and generate opportunities together with the next landowner. 

3.2 Residual risk and liability 
Another challenge to achieving relinquishment is the reality that residual risk and the associated liability will 
exist in most successfully closed mines (Mackenzie 2016). This becomes a roadblock when discussions begin 
with the next land manager, particularly if this is a regulatory department that is risk averse and already 
stretched for budget and resources. In a Western Australian context, the Department of Planning, Lands and 
Heritage (DPLH) manages 92% of the State’s land and is most likely to be responsible for post-mined land 
(Australian Government 2018). The question must be asked: what is the incentive for another party to 
assume responsibility for land that has been materially impacted by mining, particularly where specific policy 
guidance is lacking? 

Government, industry and the community need to understand and accept that residual risk and liability will 
exist in successfully closed post-mined land. To ensure that mining is a temporary land use, mechanisms for 
improving relinquishment outcomes and innovative thinking around post-mining land uses must be 
employed. 

Construction Operation Closure Post 
Closure 

Closure 
Monitoring Exploration Approvals

5

Mine Closure
6

Tenement Relinquishment

 
 

 

  

Mine relinquishment policy in Australia CD Tiemann et al.

1454 Mine Closure 2019, Perth, Australia



 

3.3 Mining value proposition 
It’s useful to consider mining, and the land used for it, from a value generation perspective. Figure 2 depicts 
the current and an alternate value proposition across the mining lifecycle. Exploration, while costing money 
to undertake, also generates value through development of future investment returns. Once an economic 
resource is justified and the project moves into approval and construction phase the asset generates a 
negative value due to the large amount of capital invested to build an operating mine. In operation, the mine 
generates a profit, until the resource is eventually exploited and profits cease. It is widely accepted that 
closure and even post-closure phases of a mine do not generate any value. 

 
Figure 2 Current and alternate value propositions across the mining lifecycle 

Assuming value can be generated after the cessation of mining could positively impact decision-making 
leading up to closure. It would also make engaging with the next land manager easier, as the conversation 
would focus on value creation and transfer, rather than residual risk and liabilities. Value can be generated 
in a number of ways and will be determined somewhat by the next land manager. This could include the 
value of land, for grazing and agriculture purposes, or the assets left behind, such as rail infrastructure, power 
station, or runway. 

3.4 Investing in closure 
Ultimately, mine closure is an investment decision, approached in the same way that all major mining 
investment decisions are made. For stock-listed companies, mining executives are accountable to the board 
and shareholders, with an expectation that investment decisions are fiscally responsible and generate 
shareholder value. In a relinquishment context, investment in mine closure is done to meet regulatory 
requirements, achieve internal company standards and most importantly allow the transfer of liability 
associated with the closed mining tenements. In the absence of certainty regarding the relinquishment 
process, closure investment does not allow the transfer of liability, thus creating a situation where senior 
mining company decision makers are reluctant to implement closure of a mine. 

4 Mechanisms for achieving relinquishment 

4.1 Provisioning relinquishment 
It’s widely accepted that residual risk exists, even for successfully closed mines (Bocking et al. 2009). As noted 
in Section 3.2, residual risk can create a liability that the next landowner will be responsible for. While this 
varies greatly between mining projects, it is likely that costs will be incurred to effectively manage the liability 
into the future. This could include expenses for monitoring groundwater or mine voids, treatment of 
contaminated landform leachates, and remediation of rehabilitation failures (Bocking & Fitzgerald 2012). 
One mechanism to account for liability and associated management actions after the successful closure of a 
mine is to establish a fund that can be used to pay for these potential expenses. There are examples of post-
closure funding mechanisms being established in Australia, Papua New Guinea, and Indonesia (Mackenzie 
2016). 
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Figure 3 depicts the typical mining lifecycle, with key milestones, and the typical liability ownership between 
the State and mining company in an Australian context. Simplified for the purposes of illustration, liability 
ownership can also include several other parties, such as freehold title landowners, pastoral leaseholders 
and Traditional Owners (TOs). The upper brackets of the figure show the possible funding mechanisms that 
apply at different stages of a mining project tenure. During operations financial assurance is required by the 
relevant mining regulatory authority in the form of bonds, bank guarantees or annual levies, such as Western 
Australia’s MRF levy. Once mine closure has been completed, monitoring has demonstrated achievement of 
closure objectives (completion criteria) and the regulator agrees to sign off on obligations being met, 
relinquishment of tenure can occur. There is however residual risk and liability remaining that would transfer 
back to the State, or to another landowner at this time. This is the point in which a post-closure trust fund 
(PCTF) would finance the cost of managing the land post-mine closure. 

 
Figure 3 Mining lifecycle depicting key milestones and liability ownership over time. Possible funding 

mechanisms across the mining lifecycle are also displayed 

In Australia, establishment of a post-closure trust fund has occurred in Victoria for the Stockman copper-zinc 
mine in 2017. This serves as a possible model for other mining operations in the future. The trust fund will 
provide monies to cover the cost of monitoring and maintaining the tailings storage facility following 
successful closure and relinquishment. To calculate the principal fund amount the anticipated post-closure 
monitoring and minor maintenance activities were costed over an agreed time period. An additional sum 
was also included to cover insurance fees for residual property and environmental liabilities (Earth Resources 
Regulation 2018). 

The proposed process for agreement and establishment of the post-closure trust fund includes three major 
components: 

1. Determination of residual risk post successful closure. 

2. Calculation of liability associated with residual risk. 

3. Establishment of a post-closure trust fund. 

It is possible that not all sites will require establishment of a post-closure trust fund, based on the residual 
risk and agreed liability. The calculation of liability should be offset against the value of remaining assets and 
the land value to determine the size of any post-closure fund. The advantage of adopting the process 
outlined, is in getting the next land manager involved in understanding and ultimately agreeing on the final 
potential liability/value to determine a path towards successful mine closure. Incorporation of this funding 
mechanism into closure provisioning could provide a solution to meaningful engagement with the next land 
manager that facilitates eventual relinquishment. 
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4.2 Policy options 
Legislative guidance exists for the development of mine closure plans, establishment of completion criteria 
and the surrender of tenements in Australia. However, the focus is on tenement specific obligations and is 
typically administered by the government department responsible for resource development. Policy 
direction is lacking with respect to government departments that will ultimately assume responsibility for 
post-mined land in most cases. 

Addressing this current policy gap is critical to enabling future relinquishment of successfully closed mines. 
DMIRS have made some progress to developing an interagency solution for relinquishment, with 
acknowledgement of the important role that other agencies play in achieving successful closure. The key to 
providing clarity for the mining industry is defining the role relevant agencies have before, during and after 
mining, so that the right stakeholders can be engaged. 

Consideration must also be given to what successfully closed mining land will revert to from a land tenure 
perspective. Generally, only a small portion of a mining tenement is significantly impacted by mine voids or 
landforms, the remaining land is left untouched or only minimally disturbed. This portion of the land is readily 
rehabilitated and can more easily be returned to its previous use. This creates the greatest opportunity for 
repurposing the land and generating future value. 

In Western Australia, responsibility for assuming ownership of post-mined land is determined by the 
underlying land type, commonly crown land. One option is the creation of a reserve, with a management 
action assigned to the most relevant government agency capable of managing the site, for example DMIRS. 
Having a department, such as DMIRS, with understanding of the resource sector being responsible for the 
management of a successfully closed mine may be preferable to a department with limited understanding of 
post-mining liabilities. The problem of funding activities associated with relinquished mine sites still exists, 
however this can be addressed by the establishment of a PCTF. 

One mechanism for managing PCTF exists already, namely the MRF. While specifically for the purposes of 
addressing abandoned mines, the structure and its administration by DMIRS, is a useful model to consider 
for management of funds associated with relinquished mine tenure. 

A clear interagency pathway to achieve relinquishment, supported by policy, will give mining executives 
enough certainty for making mine closure investment decisions. This could remove a major existing 
impediment to successful closure and relinquishment, while positively impacting closure planning across the 
mining lifecycle. 

4.3 Post-mining value generation 
Smith (2009) concluded that early, broad stakeholder engagement and successful closure implementation 
can allow the transfer of capital, generated during the mining process, to future generations after 
relinquishment. This is an important concept that recognises the significant socio-economic benefits created 
by mining projects. Rather than leaving a liability for future landowners, successfully closed mines can 
provide opportunity and generate future value. 

The challenge for government and the mining industry is to develop processes that unlock opportunities and 
create value in landscapes following mining. The key to framing potential value is the selection of post-mining 
land uses that challenge the status quo of returning the land to its pre-mining (modified) condition. When 
viewed in the context of value generated during mining operations, coupled with the potential risk and 
liability left by closed mining landforms and voids, the pre-mining land use, such as return to unallocated 
crown land, the value proposition is unlikely to be attractive to the next landowner. By exploring alternative 
land uses that could drive greater value, it is possible to increase the attractiveness of post-mined land. 

Figure 4 depicts the conceptual value generated through four different land use scenarios across the mining 
lifecycle. Value is defined in this figure as revenue generation from the use of the land based on possible 
activities, such as mining, pastoralism or conservation (e.g. tourism). Other types of value, such as aesthetic 
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beauty, cultural heritage or ecological function have not been considered here, however can represent 
significant value in addition to revenue generation. In Figure 4 value generation of land used for conservation, 
pastoralism or other non-mining activities declines during the development and operation of a mine. 
Inversely, value generation increases as a mine enters operational phase, before reducing as the resource is 
exploited. In the figure, the land use trajectory decision point, occurring during the closure implementation 
phase, shows a return to positive revenue generation depending on which land use scenario is selected. 
Scenario 2 is used as a baseline, where a typical land use, in this case pastoralism, shifts to mining, and then 
once the resource is depleted, returns to original, modified land use. Scenario 1 describes the practice of care 
and maintenance or poor mine closure practices where value is destroyed and doesn’t return to a positive. 
Scenario 3 is less common and demonstrates the value that can be created by selecting and returning the 
land to a use that support conservation outcomes, such as tourism or carbon farming. Scenario 4 describes 
novel post-mining land uses that utilise a combination of activities that become additive, where pastoralism, 
conservation and innovative uses, like renewable energy projects, deliver greater value than the original land 
use. 

 
Figure 4 Value generation for four land use scenarios across the mining lifecycle. Following cessation of 

mining and during implementation of closure all scenarios could potentially be achieved 

Achieving novel, additive post-mining land uses requires innovative thinking on behalf of all stakeholders and 
is likely not, nor should it be, core business for mining companies. The opportunity lies in attracting niche 
industries to propose novel post-mining land uses that make the most out of remaining assets, post-closure 
funding mechanisms, and unique landscapes and ecologies of successfully closed mines. 

5 Conclusion 
Effective mine closure planning at all stages in the operational life of a mine is critical to ensure that successful 
closure outcomes are achieved and the cost of closure (liability) is known, accounted for and minimised 
where possible. Integrating mine closure into ‘life-of-mine’ plans can improve rehabilitation success and 
reduce liability. 

In the case of a successfully closed mine, there should be particularly low levels of liability, however it is likely 
that some residual risk exists. While the process may be understood generally, the policy and guidelines 
enabling relinquishment are not always clear or include multi-agency collaboration. 

Specific policy guidance on relinquishment will enable mining companies to invest in closure, maximising 
post-mining land use opportunities. This requires companies to gain a thorough understanding of closure 
requirements at an early project stage, along with engaging stakeholders throughout the mining lifecycle. 
Acknowledgement of residual risk, calculation of liability and the adoption of post-closure funding 
mechanisms will make conversations between a mining company and the next land manager an easier 
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proposition. Finally, changing the way value is measured and generated after mining ceases will enable 
relinquishment to open up opportunities for future generations. 
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