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Executive Summary
Over the next 25 years, up to 50% of Australia’s large-scale mines are expected to close. 1 Mine closures and
regional transitions to post-mining economies will have major environmental, economic, and social impacts,
particularly in rural and Indigenous communities. The cumulative impacts of mining and mine closure create both
opportunities and limitations for future land use and development pathways.
Despite recent advances in regulation, technology, and methodologies for assessing cumulative impacts across
Australian and International jurisdictions, there is no comprehensive framework or guidance for cumulative
impact assessment (CIA) for mine closure at regional scales. Current approaches to CIA mainly focus on either the
project-proposal and environmental approval stage of mining, or on managing the cumulative impacts of specific
industries – for example Franks, Brereton, Moran, Sarker, & Cohen’s (2010) Good Practice Guide for the Australian
Coal Mining Industry. Likewise, although technologies and cultures of data sharing are improving, platforms for
digitally sharing environmental, social and economic data require integration across jurisdictions (WABSI, 2021).

Scope, purpose and structure
As a foundational project within the Transformations in Mining Economies Cooperative Research Centre (CRC
TiME), this research focused on collaborative solutions to support mine relinquishment, post-mining land use
planning and regional economic development. It was designed to be the first stage in developing a dynamic digital
platform for assessing cumulative environmental, economic, and social impacts of mining and mine closure for
Indigenous and non-indigenous Australians.
This project delivers state-of-the-art knowledge about current practices, regulatory status, benefits, challenges,
barriers, and required attributes of regional scale CIA. These are delivered over seven chapters, as outlined below,
culminating in a research and development agenda for future work.
•

•
•
•
•

Targeted reviews of current knowledge and practice:
o Review of research on CIA (Chapter 1)
o Review of existing frameworks for CIA (Chapter 2)
o Review of legal and policy across Australian jurisdictions and comparison with Canada (Summary
in Chapter 3, full review in Appendix 4)
o Review of literature on Indigenous people, knowledge, and CIA (Summary in Chapter 4, full
review in Appendix 5)
Case study demonstrating the potential benefits of RCIA for collaborative post-mining land use planning
(Chapter 5)
Results of exploratory interviews with leading industry and government professionals (Chapter 6)
A foundational RCIA framework (Chapter 7)
A future research and development agenda (Chapter 7)

This report was designed to inform the next stage of projects within CRC TiME, which would progress the research
and development agenda to create a detailed framework for RCIA, including technical guidance on specific tools
and methodologies. The framework will be combined with digital tools to deliver a dynamic digital platform that
supports relinquishment and post-mining regional transition planning. It is intended to be adaptable across a
variety of socio-ecological contexts.
1

Based on survey of International Council of Mining and metals (ICMM) members (Brock, 2020)
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Significant findings
Synthesising the results of the first six chapters, the conclusion of the report presents eight key findings. Chapter
7-2 expands on each of these findings.
•

•
•
•
•
•
•
•

There are four distinct forms of cumulative impact assessment (CIA):
o Form 1: Predictive CIA undertaken as part of regulatory environmental impact assessment
o Form 2: Evaluative CIA to understand baseline conditions within a region
o Form 3: Predictive CIA undertaken to inform regional planning
o Form 4: Ongoing evaluative CIA to monitor and manage cumulative impacts within a region
Regional cumulative impact assessment for regional transitions in mining economies should combine CIA
to evaluate baseline conditions, predictive CIA for planning, and ongoing monitoring across a region.
Current regulatory frameworks for CIA, including for strategic assessments and regional plans, are
inadequate for assessing the full range of mine closure impacts.
Regional scale cumulative impact assessment requires systematic coordination and institutional
collaboration.
There is strong demand for government to lead coordination, regulation, and implementation of RCIA.
Data sharing and digitisation are critical innovations. Further ‘cultural shifts’ are needed to realise their
potential.
Community engagement models need a systematic incorporation into RCIA.
Traditional Owners and Indigenous knowledge need to be integrated into RCIA.

A foundational framework for RCIA
A regional cumulative impact assessment framework for mine relinquishment should comprise four stages, plus
additional considerations relevant to each stage (Figure 1; Chapter 7-2).

Next Steps
A research and development agenda to mobilise the foundational framework (Figure 1) into a comprehensive
framework for implementing RCIA across various jurisdictions and contexts identified three steps that remain to
be addressed:
1. Continuing to fill gaps in foundational knowledge through exploratory research
2. Developing technical guidance for each stage of the framework
3. Testing and demonstrating framework through case studies and pilot programs based at CRC TiME
regional hubs.
Demonstrating the benefits of RCIA will help to secure appropriate commitments for resourcing appropriate
agencies to coordinate RCIA. Successful systematic implementation of RCIA will ultimately rely upon developing
excellent national standards for regulatory frameworks in collaboration with decision makers and other
stakeholders.

vi
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Figure 1 A foundational framework for RCIA
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1.Towards regional cumulative impact assessment
1.1. Introduction
Mine closure can be described as “a formal process of planning and managing the decommissioning of a mine site,
mitigating impacts and legacy issues, environmental rehabilitation, and eventual relinquishment of mining and
other associated leases” (Vivoda, Kemp, & Owen, 2019, p. 408). Due to the need to manage and mitigate both the
legacy impacts of the mining operations and the impacts of the process of closure itself, it may often be the longest
and most complex phase in the mining life cycle (Beckett, Dowdell, Monosky, & Keeling, 2020). The complexity is
magnified when numerous mines within a region close, with associated cumulative impacts on the economy and
social fabric of the region. Over the next 25 years, up to 50% of Australia’s large-scale mines are expected to close 2,
bringing into focus the need for frameworks and methodologies for managing the cumulative impacts of mine
closure at a regional scale.
Cumulative impacts are:
The successive, incremental and combined impacts (both positive and negative) of an activity
on society, the economy and the environment. They can arise from the compounding activities
of a single operation or multiple mining and processing operations, as well as the interaction
of mining impacts with other past, current and future activities that may not be related to
mining (Franks, Brereton, Moran, Sarker, & Cohen, 2010, p. 1).
Understandings of the impacts of mine closure have matured over time from an early focus on matters such as
onsite soil stabilisation and rehabilitation of vegetation, to consideration of offsite impacts such as water
resources and communities, to broader social and community impacts (Unger, Everingham, & Bond, 2020). It is
now widely understood that post-closure environmental legacy issues requiring management include the
degradation of land; contamination of ground and surface water; and rock waste and tailings (Atlin & Gibson,
2017; Unger et al., 2020), while the socio-economic legacies of mine closure can include higher outmigration rates
and population decline; loss of social services and infrastructure; unemployment; dropping real estate values and
consequent loss of wealth; and increases in social problems (Bainton & Holcombe, 2018; Beckett et al., 2020;
Boerchers, Sinclair, Gibson, & Halden, 2018; Roche et al., 2021). It is also increasingly acknowledged that the
adverse impacts of mine closure are likely to be felt particularly strongly by Indigenous communities (Bond & Kelly,
2021; Lawrence & O’Faircheallaigh, 2019; Rixen & Blangy, 2016; Chapter 7).
It is recognised that the objective of post-mining regional development is not simply to manage and mitigate the
adverse impacts of mine closure but rather to proactively plan for population changes, economic diversification
and post-mining land-uses, to deliver long-term environmental, social and economic outcomes for regions and
communities (Atlin & Gibson, 2017; Franks, Brereton, Moran, et al., 2010; Marais & de Lange, 2021). The concept
of a ‘just transition’ for workers and communities is increasingly invoked, particularly in the context of the closure
of coal mines as part of the transition to a low carbon economy (Fleming-Muñoz, Poruschi, Measham, Meyers, &
Moglia, 2020; Kolde & Wagner, 2021; Oei, Brauers, & Herpich, 2020).
Planning for mine closure, to manage adverse impacts and promote a just transition for mining communities, is
inherently difficult. Given that it can be challenging to predict when closure will occur (Beckett et al., 2020). Many
2

Based on survey of International Council of Mining and metals (ICMM) members (Brock, 2020)
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mines enter a period of ‘care and maintenance’ in which mine closure plans are not executed but many of the
impacts identified above can still manifest (Pepper, Hughes, & Haigh, 2021). Furthermore, many of the impacts of
mine closure, as well as mining operations, affect both the biophysical environment and communities at a regional
scale, where they interact with the impacts of other activities to create complex dynamics. How these dynamics
play out depends on a range of factors such as the diversity of the local economy; the resilience of the community;
the environmental, social and economic conditions at the point of closure; and other events or pressures affecting
these conditions (Grace & Pope, 2021; Luke & Evensen, 2021). It is all but impossible to manage the full impacts
of the closure of individual mines in isolation because many impacts are cumulative and regional in scale, requiring
a coordinated approach (South Africa Department of Mineral Resources and Energy, 2021).
While the need for regional-scale cumulative impact assessment and management is acknowledged, recent
research in a number of resource-rich jurisdictions, including Australia, has highlighted the limitations of current
approaches to mine closure, finding regulatory practice to be lagging behind research and rhetoric (Unger et al.,
2020). First, it has been pointed out that the bulk of regulatory attention on mining projects occurs at the planning
and approval stage of mine development, and particularly the regulatory environmental impact assessment (EIA)
process (Vivoda et al., 2019). While mine closure is typically considered within an EIA (Morrison-Saunders et al.,
2016), it tends to be discussed only in very general terms, reflecting the limited knowledge available at the preoperation point to inform detailed mine closure planning (Vivoda et al., 2019). Second, although mine closure
plans are usually required to be updated and expanded throughout the life of mine as closure approaches, this
process of review and updating is often much less transparent than the original EIA, with limited opportunities for
community and stakeholder involvement in the planning process (Beckett et al., 2020). Third, mine closure
regulation in Australia tends to be focused on environmental issues associated with mine closure, with limited
focus on the socio-economic impacts and opportunities or transitions (Kung, Everingham, & Vivoda, 2020; Vivoda
et al., 2019). Fourth, the cumulative impacts of mine closure extend well beyond the mandate or influence of
individual mining companies, and thus traditional regulatory processes are ill-equipped to deal with them (Atlin &
Gibson, 2017; Franks, Brereton, Moran, et al., 2010).
Various approaches have been proposed to address these regulatory limitations. For example, detailed mine
closure plans themselves may be subject to regulatory EIA in the lead up to closure (Beckett et al., 2020), as has
been the case in South Africa (Morrison-Saunders et al., 2016). While this means that appropriately detailed
knowledge of the environmental, social and economic conditions within which the mine operates will be available
to inform the mine closure EIA, and will enable community and stakeholder engagement in mine closure planning,
this approach still relies on a regulatory mechanism with a restrictive focus on an individual operator (Atlin &
Gibson, 2017). Franks et al. (2010), in their work on the cumulative impacts of coal mining, advocate for crosscompany collaborations in the assessment and management of cumulative impacts, arguing that they are
“essential to effectively respond to complex issues that are the result of multiple activities and actors” (2010, p.
10). Others identify an important role for governments to lead multi-stakeholder collaborations (IFC, 2013).
Despite widespread recognition of the need for coordinated, regional-scale approaches to the assessment and
management of the cumulative impacts of mine closure, there is little in the way of frameworks or guidance for
this purpose. There is, however, considerable guidance on cumulative impact assessment and management more
generally, as well as literature and guidance on regional planning and other related topics relevant to this project.
The following sections introduce more detail on three core concepts – resource regions, relinquishment, and the
challenges presented by cumulative impact. This chapter then concludes by proposing a typology of four forms of
CIA and identifying the forms that are most useful to support regional mine-closure and transition planning.

2
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1.2. Defining resource regions
In establishing regional-scale approaches to mine-closure, the extent of ‘regional-scale’ needs to be clear.
However, few universal definitions for determining regional boundaries exist. Franks, Brereton and Moran (2013)
use the concept of a ‘resource region’, which is defined by geology and economic activity, but they give no clear
indication of how boundaries or the extent of such regions should be determined. Likewise, in their most recent
argument in favour of regional approaches to cumulative impact assessment, Blakley and Noble (2021) offer no
definition of ‘region’.
In practice, the scale and boundaries of a region may be defined by any number of parameters. For example, in
Western Australia, the history of regional institutions has resulted in nine Regional Development Commissions
(Paül & Haslam McKenzie, 2015). From a policy perspective, there is a variety of administrative regional
designations, for example, Local Government Areas, Commonwealth Government Regional Development
Authorities or Regional Organisations of Councils (ROCs) (Haslam McKenzie, 2019). It may be more appropriate to
define a ‘region’ based on geological features (e.g., the Hunter Valley, a water catchment, the Bowen Basin), socialcultural characteristics (e.g., Western Desert), or economic characteristics (e.g., the Goldfields of Western
Australia). These may coincide or overlap with each other. Sometimes, the definition of a region will be influenced
by the structure of available data sets, such as census data collected and published by the Australian Bureau of
Statistics for economic and social data collection purposes (Fleming, Measham, & Paredes, 2015).
The definition of a region will have important implications for determining the type and significance of impacts
considered by cumulative impact assessment and may evolve over time according to the identification of issues
and stakeholders. For example, in the International Finance Corporation’s (IFC) framework for cumulative impact
assessment, setting spatial and temporal boundaries is:
Typically an iterative process in which the first boundaries are often set by educated guess but
incrementally improved as new information indicates that a different boundary is required for
the analysis. Boundaries are expanded to the point at which the [Valued Ecosystem
Component] is no longer affected significantly or the effects are no longer of scientific concern
or of interest to the affected communities (IFC, 2013, p. 34).
In practice, RCIA may consider environmental impacts in a geographic region, social-cultural impacts on an
Indigenous language group area, and contributions to a State’s economy. Regional boundaries may then differ for
different kinds of impacts. Transparent methods for defining the scale of a region is an important element of the
RCIA framework.
The CRC TiME consortium of over 75 partners with seven regional hubs is facilitating conversations on mining
impacts across multiple stakeholders in Australia. These pre-existing relationships will facilitate the resolution of
identifying an appropriate boundary for RCIA.

1.3. Mine relinquishment
Mining is usually a temporary land-use with the ultimate objective of mine-closure being relinquishment (Keenan
& Holcombe, 2021). There has been increasing concern with relinquishment in recent years as attention is drawn
to the global rarity of successful examples (Campbell, Linquvist, Browne, Swann, & Grudnoff, 2017; ICMM, 2019;
Keenan & Holcombe, 2021; Pepper et al., 2021; Young et al., 2019).
According to the International Council on Mining and Metals:
3
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Relinquishment occurs when ownership, residual liabilities and responsibility for a former
mine site can be returned to the corresponding jurisdiction or original owner, or transferred
to a third party, following completion of closure activities and satisfying the agreed success
criteria. If ongoing maintenance and management is required, the responsibility for this under
relinquishment would also transition to the new responsible party (ICMM, 2019, p. 59).
Relinquishment is the outcome of a process that leads from closure-planning through remediation, rehabilitation,
restoration and potential repurposing. Rehabilitation, restoration and remediation refer to technical
environmental aspects of closure to ensure a stable, non-polluting environment. Repurposing is using mining
infrastructure and land for new purposes (Keenan & Holcombe, 2021). At the same time, there is a growing
recognition that strict environmental and ecological restoration of a mine to its past use may not actually be
possible nor necessarily meet community aspirations and that ‘repurposing’ may better facilitate relinquishment
(Murphy, 2020; Pershke & Elliott, 2019).
Other barriers to relinquishment and transitions to post-mining land uses have been identified to include
incompatible tenure with desired post-mining land uses, regulations requiring rehabilitation to previous condition,
identifying who has responsibility for facilitating post-mining development and sudden unexpected closure
(Keenan & Holcombe, 2021; Pershke & Elliott, 2019). Liability and responsibility are major barriers to
relinquishment, particularly where state agencies or new owners are risk-adverse to any damages or liabilities
associated with mining legacies. For example, a recent report into the high-profile and complex closure of ERA’s
Ranger Uranium Mine in the Northern Territory finds gaps in governance, regulation, and responsibility for postclosure monitoring, maintenance and relinquishment. The authors argue that “chains of responsibility and
accountability between the Commonwealth government, the Northern Territory government and ERA/Rio Tinto
are not clearly or adequately defined” (Pepper et al., 2020, p. 27). Focused on compliance with environmental
criteria and mine-site rehabilitation, ERA’s Ranger uranium mine-closure plan does not include consideration of
social impacts, other than as background information (ERA, 2020).

1.4. Challenges in conducting cumulative impact assessments
Cumulative impacts, as defined above, result from the aggregation and interaction of impacts from multiple
developments, often with different, sometimes competing owners, over time within a region (Franks, Brereton,
& Moran, 2009; IFC, 2013, p. 48). Cumulative impacts may be additive or synergistic (Morrison-Saunders, 2018, p.
133; Broderick, Durning, & Sánchez, 2018). Additive cumulative impacts arise where impacts accrue in a more or
less linear fashion, for example, where several developments each clear areas of remnant bushland. Each
individual development’s contribution to land clearing may be insignificant, but cumulatively they could have
severe implications for thresholds of threatened species. Synergistic impacts combine to produce an effect that is
different in magnitude and/or quality from the sum of the parts. For example, noise from one development may
combine with dust pollution from another development to create a loss of amenity and depress housing prices by
a greater amount than the sum of both in the absence of the other.
Understanding cumulative impacts is important because that is how they affect communities, economies, and
ecosystems (Franks, Brereton, & Moran, 2010; Kaveney, Kerswell, & Buick, 2015). It may not matter which
particular development causes the extinction of a species: what matters is that extinction is avoided. The same is
true for positive outcomes, for example an increase in community resilience will result in increased wellbeing even
if the original sources of those impacts are unknown. The result is more important than attribution. Therefore,
cumulative impact assessment (CIA) is more focused on values and desired future conditions than attributing
impacts to individual sources.
4
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Impact assessment, in general, is a process “that involves the identification, prediction, evaluation and mitigation
of the environmental and other impacts associated with development proposals and policies, plans and programs”
(Macintosh, 2010, p. 401). It serves two immediate, partially overlapping purposes: first, as a regulated
requirement to ensure that the potential impacts of a proposed project fall within given standards, and second,
to inform affected communities and government about likely future conditions. Cumulative impact assessments
(CIA), 3 according to the International Finance Corporation, “share the same basic logical framework and analytical
processes and tools” as other impact assessments, but differ in scope (IFC, 2013, p. 28). Traditional EIA typically
scopes all significant impacts a project is likely to have, while cumulative impact assessment focuses on a project’s
impact on identified ‘Valued Social and Environmental Components’. 4
Valued components may be specified by legislation – for example, ‘matters of national environmental significance’
(MNES) are specified in the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act) (see Chapter 2 for more detail on MNES). Or they may be determined by scientific studies, stakeholder
consultation, or regional plans. The concept of valued components is important because it shifts the emphasis of
assessment to measuring effects on receptors, rather than the input into an environment. CIA must also consider
how the impacts of a proposed development, policy or plan combine and interact with other developments in the
region, including reasonably foreseeable third-party developments.
Table 1-1 summarises challenges for conducting CIA identified in the literature. Most of these challenges apply
regardless of the purpose of CIA but may apply in different contexts. For example, the problem of reasonable
foreseeability is very important for regulators to define so they can guide proponents conducting CIA. Both the
Minerals Council of Australia’s guidance on CIA and BHP’s Pilbara strategic assessment define reasonably
foreseeable developments as third-party developments that may contribute to regional impacts which have either
been approved by the Environmental Protection Authority or have been submitted for approval (BHP, 2016a;
Kaveney et al., 2015). They both exclude third party developments that have only been speculated about.
However, for more regional-scale CIA, a different standard may be required because the purpose is to predict and
evaluate different development scenarios for regional planning.
Most of the challenges listed on Table 1-1 stem from CIA and management as a collective action problem, where
it may be in the collective interest of all stakeholders to manage cumulative impacts, but it is rarely in any
individual company’s interest to act alone. This situation resembles the ‘tragedy of the commons’, where the
outcome can be over-consumption and depletion of collective resources (Hardin, 1968).
It is now widely recognised that overcoming the challenges of CIA requires increased collaboration between
communities, regulators, regional planners, mining companies and other businesses across a region (Bice, 2020;
Blakley & Russell, 2021; Hegmann & Yarranton, 2011; IFC, 2013; Morrison-Saunders, 2018, p. 134; Noble, 2020).
Research shows that collaborative approaches to managing cumulative impacts have been proliferating in
Australia (Porter, Franks, & Everingham, 2013). Recent research and evaluation of collaborative efforts to assess
and manage cumulative impacts emphasise that while collaborations driven by industry or community
organisations are welcome, they suffer from a lack of institutional mechanisms and a reliance on voluntarism
(Hamman, Vella, & Baresi, 2021; Margerum, 2021). Recognising existing challenges and limitations to CIA
demonstrates the need for new frameworks that can inform relinquishment and post-mining regional
development. This is the gap a framework for Regional Cumulative Impact Assessment (RCIA) aims to fill.
In North American literature, this is also called cumulative effects assessment (CEA). For simplicity, only CIA is used in this
report.
4
Also referred to as VECs, VC, Valued Ecosystem Components or other similar terms (Broderick, Durning, & Sánchez, 2018,
p. 655).
3
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Table 1-1 Challenges for Cumulative Impact Assessment

CHALLENGES FOR CUMULATIVE IMPACT ASSESSMENT
Definition and selection of valued components
Identifying and shifting baselines
Absence of clear definitions (e.g of cumulative impacts, reasonable foreseeability’)
Reasonable foreseeability
Lack of data or limited available data
Barriers for sharing of commercially sensitive data
Difficulties identifying spatial and temporal boundaries
Meaningful incorporation of Indigenous knowledge systems
Limited government capacity, including an absence of a coordinating agency
Fair and robust identification of attribution of impacts
Effective consultation with communities and communication of impacts
Identification and implications of residual risks post-closure
Sources: (Bice, 2020; Blakley, 2021; IFC, 2013, 2013; Morrison-Saunders, 2018; Roche, Spencer, John, Walim, & Sindana,
2020)

1.5. Regional cumulative impact assessment
The term ‘cumulative impact assessment’ (CIA) can be used to mean several distinctly different things. For
example, Blakley and Noble (2021) distinguish between what they term ‘accumulated state assessment’ and
‘strategic assessment’. Drawing on a useful distinction between evaluative and predictive forms of CIA (Franks,
Brereton, Moran, et al., 2010), accumulated state assessment is an evaluative process focused on “assessing
current environmental conditions relative to a reference condition (usually historical), or specific targets or
objectives” (Blakley & Noble, 2021, p. 160). That is, it seeks to understand the current situation or baseline in a
region, and potentially the cumulative impact mechanisms that have contributed to the current situation, asking
what was and what is? The term ‘cumulative impact assessment’ may also be used to describe an ongoing process
of monitoring key cumulative indicators over time (Rifkin 2021), an example of which is the University of
Queensland’s Boomtown Indicators project (Centre for Natural Gas, 2019a).
Strategic assessment, in contrast, utilises predictive forms of CIA to ask what could be, or what should be. CIA can
be applied strategically to predict and assess the cumulative impacts of a plan or programme (an example being
the BHP’s Pilbara Strategic Assessment (BHP, 2017)). More broadly, strategic assessment may inform a regional
planning process in which alternative future development trajectories might be assessed in order to identify a
vision and preferred way forward for a region (Blakley & Noble, 2021). RCIA can also be a standalone exercise, not
connected with strategic assessment or regional planning (Franks, Brereton, Moran, et al., 2010).
To illustrate the distinction between these processes, the recent study of Exmouth Gulf by the WA EPA
commences with an accumulated state assessment, before going on to consider more strategically the impacts of
potential future developments (EPA, 2021). It does not, however, go as far as developing a regional plan or
monitoring programme.
Given these distinctions, at least four different ‘Forms’ of CIA can be identified, all of which can be conducted at
a regional scale.
1.

Predictive CIA undertaken by project proponents as part of regulatory EIA during approvals processes,
in which consideration of cumulative impacts within the region may be required;
6
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2.
3.
4.

Evaluative regional CIA to understand the current conditions or baseline within a region and the
pressures that have generated those conditions;
Predictive CIA undertaken to inform regional planning or strategic assessment;
Ongoing evaluative CIA to monitor and manage cumulative impacts within a region.

The limitations of Form 1 as a mechanism for managing the cumulative impacts of mine closure have been
discussed in the previous sections, making it clear that alternative mechanisms are required. It is proposed that
against this typology, RCIA associated with regional mine closure should encompass:
•

•

•

Understanding of the baseline situation within a mining region (Form 2). As Blakley and Noble (2021)
point out, undertaking an ‘accumulated state assessment’ is a useful way to develop an understanding
the processes through which cumulative impacts have created current conditions. This understanding of
the dynamics of the system can then inform planning and ongoing management processes.
A prediction of future impacts under different mine closure and post-mining development options,
including alternative post-closure land uses, given the impacts and pressures identified in the previous
step (Form 3).
Development of a framework for monitoring cumulative impacts in a region over time (Form 4).

It is envisaged that each component will, in the future, be supported by digital tools enabling dynamic assessment
and management processes.
Much of the available literature on CIA, including key guidance documents such as that of the Minerals Council of
Australia (Kaveney et al., 2015) and the International Finance Corporation (IFC, 2013), focus primarily on CIA
undertaken as part of regulatory EIA (Form 1). The following chapter reviews existing frameworks for CIA in
reference to the four Forms outlined here and the objectives of RCIA.

7
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2.Review of existing frameworks
2.1. Introduction
This chapter presents a structured comparative review of selected cumulative impact guidelines, mine
closure guidelines, regional planning and assessment examples, and monitoring and data management
tools that have the potential to inform the development of an RCIA framework for mine closure. They
were identified as significant examples during an initial literature review as part of the development of
the proposal for this project, during consultations with the project advisory group, or identified by
interview participants as influential in their work. The selection is intended to be informative rather than
exhaustive.
Each guideline, example or tool is introduced and positioned within the four forms of RCIA identified
earlier in this document, namely:
Form 1 – Predictive CIA undertaken by project proponents as part of regulatory EIA during approvals
processes, in which consideration of cumulative impacts within the region may be required.
Form 2 – Evaluative regional CIA to understand the current conditions or baseline within a region and
the pressures that have generated those conditions.
Form 3 – Predictive CIA undertaken to inform regional planning or strategic assessment.
Form 4 – Ongoing evaluative CIA to monitor and manage cumulative impacts within a region.
The key elements of each framework are identified in turn before section 2.6 identifies common elements.
Tables 2.1-2.4 compare the purposes and elements of each, leading into a critical discussion to determine
which elements are most relevant to RCIA for mine closure.

2.2. Cumulative Impact Guidance
Cumulative Impacts: A Good Practice Guide for the Australian Coal Mining Industry
This guide was prepared by the Centre for Social Responsibility in Mining at the University of Queensland
through a consultative process involving the coal industry in New South Wales and Queensland. The guide
covers all of the four forms of CIA to some extent. It primarily provides mining companies, industry
associations and government with guidance on how CIA can be integrated into regulatory EIA (Form 1)
along with advice on the ongoing management, monitoring and reporting of cumulative impacts, involving
multiple operators in a region (Form 4). It also highlights the importance of regional and strategic
approaches and provides examples of these (Form 3). The importance of understanding the baseline
conditions in a region that have arisen through cumulative impacts in the past (Form 2) is fundamental to
each of the other three forms as described in the guide.
Key features of this guide include its emphasis on cumulative impact assessment and management
throughout the life of mine; the importance of meeting community expectations and maintaining a social
licence to operate, in addition to meeting regulatory requirements; systems approaches to understanding
cumulative impacts; and collaborative governance.
An eight-step approach for ‘understanding and dealing with cumulative impacts’ is presented in the
conclusion section of the document, which encompasses Forms 2 (Steps 1-4) and 4 (Steps 5-8):
1. Determine the key impacts (or valued ecosystem components) of concern to stakeholders.
2. Define the system(s) to be understood – this includes both defining the geographic scope of the
system and documenting the existing (baseline) conditions, noting that these conditions will
themselves be a product of historical cumulative impacts.
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3. Determine how the impacts are accumulating – for example, impacts may be simply additive, may
be interactive in some way, or may be generated through causal pathways operating at a systemic
level.
4. Determine what actions are contributing to the generation of the impacts and by whom – this
should include both mining and non-mining actions. Tools such as scenario analysis and modelling
may be used at this stage to predict future cumulative impacts.
5. Review the strategies available to avoid and mitigate adverse cumulative impacts and enhance
positive impacts – these strategies may be directed at past, present or future actions.
6. Consider, whether and with whom collaboration is required to coordinate system wide
management responses.
7. Monitor priority receptors of concern, determine system level indicators and targets, and agree
on these with other stakeholders.
8. Determine the best approach to report and communicate information on key cumulative impacts
to stakeholders.
(Franks, Brereton, Moran, et al., 2010, pp. 48–49).
Guidance on understanding baseline (Form 2) is also found in Section 3.4 Accounting for cumulative
impacts in the phases of impact assessment, which specifically relates to Form 1 CIA.
The authors of the Good Practice Guide recognise the complexity and interactions of cumulative impacts
from multiple sources and propose six practical strategies for collaborative management:
1.
2.
3.
4.

Discussion of the potential for a collaborative approach
Determination of the level of support for establishing the initiative
Identification of what needs to be done to set up the initiative and make it effective
Agreement on the role, scope and focus (for example through a terms of reference, or
memorandum of understanding)
5. Clarification of the governance arrangements, protocols for communication and data sharing,
representation, and how to involve unrepresented groups
6. Determination of the work program and resourcing
(Franks, Brereton, Moran, et al., 2010, p. 49)
Although the guide is written for the coal mining industry in New South Wales and Queensland, there is
little that is not also applicable more generally. While it does not focus on mine closure or post-mining
regional planning, there is much that is relevant to the development of a RCIA framework.
The International Finance Corporation’s Cumulative Impact Assessment and Management: Guidance
for the Private Sector in Emerging Markets
The International Finance Corporation (IFC) Cumulative Impact Assessment and Management: Guidance
is targeted towards multinational companies operating in developing countries where legal and
governance structures may be weak. The guidance offers a methodology for conducting CIA as part of or
alongside EIAs or environmental and social impact assessments that might be required by legislation or
to meet the IFC’s Performance Standards related to project financing. As such, it is primarily focused on
Form 1 CIA.
The guidance argues that while “government and regional planners have ultimate responsibility for CIA”
(IFC, 2013, p. 17), companies should be responsible for identifying and managing their own contribution
to these cumulative impacts, since not doing so presents a risk to operations and reputation. The potential
for collaborative approaches to CIA involving governments, different companies and other stakeholders
is also discussed, particularly in the context of monitoring and managing cumulative impacts (Form 4).
The guidance uses the concept of valued environmental and social components (VECs), which may be the
physical features, ecosystem services, natural processes, social conditions, or cultural aspects that are
directly or indirectly affected by developments (IFC, 2013, p. 21). The guidance provides a six-step
framework for cumulative impact assessment, including identifying VECs where these have not been
articulated by government, for example in regional plans.
9
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1. Scoping Phase I – VECs, Spatial and Temporal Boundaries
2. Scoping Phase II – Other Activities and Environmental Drivers
3. Establish Information on Baseline Status of VECs
4. Assess Cumulative Impacts on VECs
5. Assess Significance of Predicted Cumulative Impacts
6. Management of Cumulative Impacts – Design and Implementation
(IFC, 2013, pp. 33–50)
Mineral Council of Australia’s Cumulative Environmental Impact Assessment Industry Guide
The MCA guide references both Franks et al. (2010) and IFC (2013). Developed specifically for the
Australian mining sector, it acknowledges two forms of CIA: CIA conducted as part of regulatory EIA (Form
1) and regional/strategic planning approaches (Form 3). Its focus is the former but useful references are
also made to the latter. The guide’s primary purpose is to fill the observed gap in regulatory guidance
across Australia, and to support mining companies to meet increasing expectations regarding the
assessment of cumulative impacts “where there is a likelihood of significant impacts from more than one
operation or activity” (Kaveney et al., 2015, p. 7).
The guide presents a nine-step process for CIA:
1. Ensuring cumulative impact assessment is fit for purpose – this refers to ensuring that the
objectives of the CIA are clear and that CIA conducted by a mining company as part of regulatory
EIA is the appropriate tool for circumstances.
2. Getting the focus right – the distinction is made here between EIA, which typically assesses the
direct, site-specific impacts of a project with CIA, which applies a broader spatial perspective and
takes into consideration the relevant environmental conditions.
3. Scoping – this involves setting the terms of reference, temporal and spatial extent, projects and
activities
4. Assessing cumulative impacts: tools and techniques for robust assessments – this encompasses
five process steps: 1. Determine the baseline; 2. Determine what constitutes a significant impact;
3. Set thresholds; 4. Estimate cumulative impacts, and 5. Determine the significance of potential
impacts.
5. Managing and mitigating cumulative impacts
6. Offsets – this refers to the potential to design individual project offsets to contribute to the
management of cumulative impacts.
7. Managing information gaps and uncertainty – this involves considering alternative approaches to
data collection, including collaboration on studies, estimation based on knowledge of other
projects, trend analysis and data sharing.
8. Data sharing models – expands upon step 7.
9. Selecting the right cumulative impact approach – as for step 1, this refers to ensuring the scope
of a CIA is appropriate and reasonable, in this case in terms of which projects and how many
environmental values should be considered.
(Kaveney et al., 2015, pp. 24–42)
The Guide also includes ‘elements for success’ in CIA:
1. Forecasting of other projects, especially determining “reasonably foreseeable future activity”
2. Gathering and accessing useful baseline data
3. Scoping, design and methodology
4. Collaboration and data sharing
5. Reasonable and shared expectations
(Kaveney et al., 2015, pp. 18–23)
Many of the process steps and elements of success are equally relevant to RCIA as defined by this project.
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2.3. Mine Closure Guidance
The International Council on Mining and Metal’s (ICMM) Integrated Mine Closure Good Practice Guide
While the ICMM (2019) guide to mine closure has been developed to support closure planning for
individual mines, it encourages mining companies to take a broad regional perspective, and potentially to
facilitate or support regional planning processes in cases where regional plans are not already in place. As
such the guide relates closely to Form 3 RCIA.
Key recommendations of the guide relevant to this project include: the development of a closure vision
that is aligned with the broader vision for the region; engagement with the community and other
stakeholders in closure planning; definition of post-closure land uses; a focus on social transition;
consideration of risks associated with cumulative impacts; and monitoring and management of impacts
(including a socioeconomic as well as environmental impacts).
Also provided are 12 tools – templates and checklists for activities and documentation – to aid mine
closure planning and activity, many of which may be applicable to RCIA for mine closure.
A framework for developing mine-site completion criteria in Western Australia
The purpose of this framework (Young et al., 2019, p. 13) is to guide individual mining companies to
develop risk-based mine-site completion criteria, to improve consistency in mine closure planning
between companies, and to establish a basis for ongoing monitoring against the criteria. A key feature of
the framework is that it includes the consideration of alternative post-mining land use, as well as more
traditional completion criteria related to rehabilitation. Although the framework has an individual mine
site focus, the importance of regional context in establishing criteria is acknowledged, Form 3 RCIA would
be a valuable input to establishing individual mine-site completion criteria, while the individual mine-site
completion criteria may inform From 4 RCIA.
The framework contains six key components:
1.
2.
3.
4.
5.
6.

Selection of post-mining land uses
Aspects and closure objectives
Selection of references
Selection of attributes and risk-based prioritisation
Development of completion criteria
Monitoring

In addition, the document also recommends considering additional components as appropriate to context
– including but not limited to federal and state planning, consideration of offsets, change management,
and learnings and innovation.
Draft South African National Mine Closure Strategy
The Draft South African National Mine Closure Strategy (South Africa Department of Mineral Resources
and Energy, 2021) is a consultation draft for strategy development, and thus is more akin to a high-level
discussion paper than a strategy for implementation. It represents the first step in establishing a national
strategy to develop regional mine closure strategies for each identified mining region to inform individual
mine closure plans. Although it does not specifically mention cumulative impact assessment, the
document is useful to this project because it takes a regional perspective and has a particular focus on
planning and managing the social and economic impacts of mine closure (Form 3 RCIA). Through the
development of the strategy, Government is taking a lead role in this process.
The key focus areas are:
1. Planning for closure beyond environment rehabilitation
2. Closure planning throughout the mining lifecycle
3. Regional approach to mine closure
3.1. Collaborative regional development
3.2. The identification of Mine Closure Regions
11
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The implementation plan contains six steps:
1.
2.
3.
4.
5.
6.

Economic succession planning and the development of a sustainable post-mining economy
Economic benchmarking
Planning a diverse post-mining economy
The integration of socio-economic activities with mine environment management and closure
Tailoring closure programmes to various categories of mines
Peer-review, monitoring and evaluation

The strategy that will be developed following the consultation period has the potential to be a useful input
to future stages of this project.

2.4. Regional Planning and Strategic Assessment Examples
BHP’s Pilbara Strategic Assessment
Both the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) and
the Western Australian Environmental Protection Act 1986 (EP Act) contain provisions for strategic
assessment of policies, plans and programmes as well as project-level EIA. The strategic assessment
process is voluntary under both pieces of legislation but has advantages for proponents in streamlining
EIAs of subsequent projects. BHP undertook a strategic assessment of multiple iron ore mines and
associated infrastructure in the Pilbara Region of Western Australia that are proposed to occur over the
next 70-100 years within a 76,500 km2 area, including 13 new operations and 4 expansions to existing
operations (BHP, 2016b, 2017). The strategic assessment was conducted simultaneously under both the
EPBC Act (Cth) and the EP Act (WA).
One of the key advantages of strategic assessment over project-level EIA is the ability to better assess and
manage cumulative impacts. CIA was a core component of BHP’s strategic assessments. The assessment
under the EP Act (WA) included:
• Consideration of three development scenarios as the basis for the CIA, (Existing Development;
30% Conceptual Development; and Full Conceptual Development). The scenarios include
existing and reasonably foreseeable third-party developments.
• Factor-specific CIAs conducted (using appropriate methods and tools) for five groups of
environmental values (biodiversity; water (surface and groundwater); air quality; noise; and
landscape and visual amenity) (BHP, 2016b).
The CIA conducted as part of the Strategic Assessment under the EPBC Act (Cth) included:
• Scenarios including existing BHP and third-party operations, reasonably foreseeable third-party
operations, and BHP’s full conceptual development scenario.
• Predicted direct, indirect and cumulative impacts on ‘matters of national environmental
significance’, determined as five threatened species, plus potential future listings of threatened
species, RAMSAR wetlands and national heritage places (BHP, 2016a).
While strategic assessment can be applied to a broad range of policies, plans or programmes, which could
include regional plans developed in response to mine closure, in this case the proponent was a single
company (BHP) and therefore the approval conditions apply only to BHP and to BHP’s contributions to
the cumulative impacts. This strategic assessment was more akin to a large EIA than to a regional plan
and is thus more an exemplar of Form 1 RCIA, conducted for the purpose of obtaining approval for future
development, than Form 3 RCIA. Nevertheless, it provides worked examples of CIA methodologies that
may be useful input to the development of an RCIA framework for mine closure.
The Latrobe Valley Regional Rehabilitation Strategy
The Latrobe Valley Regional Rehabilitation Strategy (LVRRS) is an integrated planning framework to inform
decision-making for the rehabilitation of the Latrobe Valley coal mines – Hazelwood, Yallourn and Loy
Yang. It has been developed under the Mineral Resources (Sustainable Development) Act 1990 (MRSD
12
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Act), in response to the Hazelwood Mine Fire Inquiry (HMFI, 2016). It provides guidance to the community,
mine licensees, public sector bodies and other stakeholders on matters that need to be considered in
planning for, and undertaking, rehabilitation of the three coal mines (Victorian Government, 2020, p. 7).
The LVRRS does not explicitly incorporate CIA. Its potential value as an exemplar to inform this project lies
in its aspirations to:
• Collaborative governance arrangements: the Mine Land Rehabilitation Authority was
established to monitor and evaluate the implementation of the strategy, coordinate
rehabilitation planning and engage with stakeholders (Victorian Government, 2020, p. 28).
Other agencies and mine licences also have defined roles within the strategy. It therefore
provides an example of the kind of coordinating agency that is required to bring together
multiple stakeholders under a defined governance structure, with clearly defined roles in
regional rehabilitation planning.
• Explicit involvement of Traditional Owners.
• Commitment to community consultation on rehabilitation proposals.
• Linking mine site rehabilitation and regional planning (Form 3 RCIA): “The purpose of mine
rehabilitation is to achieve a safe, stable and sustainable landform that will support the next
land use. Planning for rehabilitation should therefore be linked to planning for the use of land
both during and after the transition to a rehabilitated state” (Victorian Government, 2020, p.
24).
The strategy builds on robust and ongoing baseline studies to influence decision-making (aligned with
Form 2 RCIA): the Latrobe Valley Regional Geotechnical Study, the Latrobe Valley Regional Water Study
and the Latrobe Valley Regional Land Use Study.
Independent Expert Scientific Committee’s Methodology for Bioregional Assessments.
This methodology applies to bioregional assessments conducted to inform the Minister’s decisions on
approving and setting approval conditions for new coal seam gas and large coal mining developments. A
bioregional assessment in this case is “a scientific analysis, providing a baseline level of information on
the ecology, hydrology, geology and hydrogeology of a bioregion with explicit assessment of the potential
direct, indirect and cumulative impacts of CSG and coal mining development on water resources” (Barrett
et al., 2013, p. iv).

The methodology has five steps:
1.
2.
3.
4.
5.

Contextual information
Model-data analysis
Impact analysis
Risk analysis
Outcome synthesis

Once baseline conditions have been established through Steps 1 and 2, Step 3 involves modelling to
predict the potential cumulative impacts on water resources of proposed CSG projects as the basis for
regional planning. A bioregional assessment therefore reflects Forms 2 and 3 CIA. The methodology is
highly technical, being based on hydrogeological modelling, and specific to the impacts on water
resources from coal mining and coal seam gas (CSG). Nevertheless, the bioregional assessment approach
represents a useful model of government-led regional assessment.
Pershke Consulting’s strategic land use planning approach
The approach developed by Pershke Consulting is designed to facilitate regional post-closure land use
planning through multiple stages of context analysis and opportunity evaluation (Pershke & Elliott, 2019).
It takes into account the interests of various stakeholders to achieve social, economic, and environmental
outcomes post-mining, moving beyond ecological restoration as the single objective of post-mining land
use. It thus relates to Form 3 CIA. This approach has been applied to several case studies in Western
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Australia, one of which is presented in detail in Chapter 5. A summary of the approach is included here
for comparative purposes.
The approach is derived from a strategic land use planning process developed to inform a regional
integrated transport and land use strategy in Western Australia. It broadly consists of the following steps:
1. Context analysis: This step consists of three parts: (a) an internal context analysis, (b) an external
context analysis, and (c) a spatial context analysis each of which have several considerations that
need to be taken into account to understand the barriers and opportunities in post-mining land
use transition over a region.
2. Opportunity identification: This step identifies possible post-closure land use opportunities for
economic development that could provide beneficial solutions for a range of stakeholders (mining
companies, regulators, landowners, and local community).
3. Opportunity evaluation: This step assesses the benefits and costs of the opportunities identified
in Step 2 through detailed market and feasibility analyses of specific projects.
4. Strategic plan development: This step sets out a pathway to realise the selected opportunities
from the high-level evaluation phase.
5. Implementation: This step consists of progressing the selected options with key stakeholders
including the mining companies, government and community.
Although the approach does not explicitly include CIA, it includes features relevant to this project
including:
•
•
•

A process for post-mining regional planning, into which CIA could be incorporated (Form 3 CIA).
Guidance on the type of information that might need to be gathered to inform such RCIA.
The challenges and opportunities of regional planning from the perspectives of mining companies,
regulators, regional planners and the community.

2.5. Monitoring and data management tools
The University of Queensland’s Boomtown Indicators Toolkit
The Boomtown Indicators Toolkit was developed by the University of Queensland’s Centre for Coal Seam
Gas (CSG) building on a research project to identify indicators to measure the cumulative social and
economic impacts of CSG projects at a regional scale. It is an online toolkit to guide the collection of data
against these indicators at a regional scale; to understand the socio-ecological system; and to develop
appropriate monitoring and mitigation strategies for cumulative impacts. The toolkit is applied to report
annually on these cumulative impact indicators in towns across CSG regions in Queensland and NSW. So
far, it has a geographical coverage of 13 towns in regions affected by coal seam gas development in
Queensland and benchmarks with five other Queensland towns, Queensland state averages and three
towns in NSW. This data is available to inform decisions made by regulators, proponents and government
agencies (Centre for Natural Gas, 2019b). The use of the toolkit is an example of Form 4 cumulative impact
assessment - ongoing evaluative CIA to monitor and manage cumulative impacts within a region, with
some contribution to understanding baselines (Form 2).
Shared Analytic Framework for the Environment (SAFE)
SAFE is a framework for managing and sharing digital environmental data for environmental assessments,
decision making, and reporting. It has been created in response to identified needs for streamlined,
transparent and reusable data across all Australian jurisdictions (WABSI, 2021). The framework contains
guidance, standards, and protocols for the management of digital data, its collection, curation, integration
and analysis that is fit for purpose.
The framework is being further developed in another CRC TiME foundational project 4.1 and will be a
collection of tools to digitise, aggregate, interpret and share data. So far, the tool is focused on
environment and biodiversity data sharing but includes provisions for integrating this with social and
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economic data as well as Indigenous knowledge systems. SAFE therefore is a collection of tools and
protocols that aims to support each Form of CIA considered in this document.

2.6. Comparison of frameworks
Chapter 1 established that a Regional Cumulative Impact Assessment Framework for Mine Closure should
encompass Forms 2, 3 and 4 RCIA. As such, the framework should have three related objectives:

•
•
•

Understanding the baseline within a mining region including processes through which
cumulative impacts (in this case of mining) have created the current conditions.
Inform planning for regional mine relinquishment by assessing the potential cumulative
impacts associated with post-mining futures.
Monitor and manage cumulative impacts within the region over time.

While developed for different purposes and areas of focus, each of the 12 documents reviewed in Sections
2.2-2.5 above has the potential to inform the development of such a framework. Table 2-1 below provides
a high-level summary of each of the documents in terms of the form(s) of RCIA to which they are mostly
closely related; the actor(s) responsible; the kinds of impacts included; and the stage of mining to which
it is directed. Some documents encompass multiple different forms of RCIA to varying extents, while
others do not explicitly describe RCIA processes, but have the potential to inform them.
Based on the review of these documents, 15 elements of RCIA practice have been identified, many of
which encompass a number of sub-elements. These are:
•
•
•

•
•

•

•

•
•
•

Regional definition
o Spatial and temporal boundaries
Analysis of policy and planning context
Establishment of future vision:
o Future development trajectories
o Post-closure land-uses and completion criteria
o Economic diversification and transition
Identification of key values
o Environmental, social, cultural, economic values
o Any known thresholds
Understanding baselines
o Current status of key values
o Drivers and pressures on key values
o Trends in key values
o System behaviours (how values, drivers and pressures interact)
Assessment of cumulative impacts
o Other relevant activities and potential future developments
o Prediction of cumulative impacts
o Evaluation of significance
o Risk assessment
Scenario analysis, considering
o Timing of mine closure
o Other activities and developments
o Climate change
Development of impact mitigation strategies
Regional planning
Stakeholder engagement
o Governments
o Communities
o Industry
15
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•
•
•
•
•

o Traditional Owners
Specific consideration of Indigenous people, land and knowledge
Governance arrangements
o Responsibilities and accountabilities
o Potential for collaborative governance
Management, monitoring and evaluation
Offsets
Data collection and management
o Management of uncertainty
o Data sharing

Tables 2.1-2.4 summarise whether or not each reviewed document encompasses the 15 elements. In
some cases, brief explanations or qualifiers are included. These tables show that the CIA guidelines
reviewed, despite being directed mainly towards Form 1 RCIA which is less relevant to this project, provide
very useful guidance on understanding baselines; identification of key values; assessment of cumulative
impacts; development of impact mitigation strategies; and management, monitoring and evaluation. The
mine closure guidelines are forward looking and highlight the importance of establishing future visions
for a region, including potential post-mining land uses, while some of the regional planning and strategic
assessment examples build upon this to move towards to preparation of regional plans. Some framework
elements, such as regional definition and stakeholder engagement, feature strongly in most of the
reviewed documents, while others such as scenario analysis and offsets feature less. The data collection
and management tools have the potential to support all of the other elements.
Governance arrangements are discussed in almost all of the documents; in some cases responsibility is
clearly allocated to individual mining companies when the focus is on the approval or closure of an
individual mine, and in other cases to government when the focus is more future-oriented and regional
in scale. Regardless of formal responsibilities and accountabilities, the potential for collaborative
governance is often identified.
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Table 2-1 Comparison of CIA framework classifications
CLASSIFICATION BY PURPOSE
FRAMEWORK

Actor(s) Responsible for RCIA

Kind of Impacts

Stage of mining

1 & 4 (2 & 3)

Individual companies, groups of
companies and industry associations

Environment, social, economic

Approvals and operations

1 (3,4)

Individual companies and groups of
stakeholders with government

Environment and social

Approvals and operations

1 (3)

Individual Companies for Form 1
(noting potential role of government
for Form 3)

Environmental only

Approvals

ICMM's Integrated Mine Closure Good Practice
Guide

4, (3)

Individual companies

Environment, social, economic

Closure planning

A framework for developing mine-site
completion criteria in Western Australia

4, (3)

Individual companies

Environmental with some social
and economic implications

Closure planning

Groups of mining companies, in
collaboration with government

Environment, social, economic

Closure planning

1 (3)

BHP

MNES for EPBC Act,
Environment under EP act

Approvals

2&3

State government

Geotechnical and water with
implications for social,
economic and culture

Closure and
relinquishment

2&3

IESC for the Federal Environment
Minister

Water resources

Regional planning and
approvals

3

Single or groups of companies and
consultants

Environment, social, economic

Closure planning

4 (2)

University of Queensland

Social and economic

Operations

4( 1, 2, 3)

Regulator / Environmental
Protection Authorities

Environment only

Cumulative Impacts: A Good Practice Guide for
the Australian Coal Mining Industry
IFC's Cumulative Impact Assessment and
Management: Guidance for the Private Sector in
Emerging Markets
MCA's Cumulative Environmental Impact
Assessment Industry Guide

Draft South African National Mine Closure
Strategy
BHP's Pilbara Strategic Assessment
The Latrobe Valley Regional Rehabilitation
Strategy
Independent Expert Scientific Committee’s
Methodology for Bioregional Assessments
Pershke Consulting strategic land use planning
approach
Boomtown Indicators
Shared Analytic Framework for the Environment

5

Form 5

3

Any

Most relevant form (other forms)
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Table 2-2 Comparison of cumulative impact assessment framework elements 1 of 3
FRAMEWORK ELEMENTS
REGIONAL DEFINITION

ANALYSIS OF POLICY
& PLANNING
CONTEXT

ESTABLISHMENT OF
FUTURE VISION

IDENTIFICATION OF
KEY VALUES

UNDERSTANDING
BASELINES

Cumulative Impacts: A Good Practice
Guide for the Australian Coal Mining
Industry

Yes

No

No

Yes

Yes

IFC's Cumulative Impact Assessment and
Management: Guidance for the Private
Sector in Emerging Markets

Yes

Considers policy and
planning context

No

Yes

Yes

MCA's Cumulative Environmental Impact
Assessment Industry Guide

Yes

No

No

Yes

Yes

ICMM's Integrated Mine Closure Good
Practice Guide

No

Considers local &
regional plans

Yes

No

No

No, individual mines
only

Considers federal and
state planning

Yes

No

Yes

Yes

National level context
given

Yes

No

No

Defined by BHP

No

No

Yes

Yes

Assumed

Yes

Yes

Some ecological values

Yes

Yes, defined by watercatchments, coal
basins or NRM
boundaries

Yes

No

As defined by EPBC Act

Yes, based on detailed
technical modelling

Defined by tenure

Yes

Yes

Inferred through
regional plans

No

Boomtown Indicators

No

No

No

Yes

Implicit

Shared Analytic Framework for the
Environment

No

No

No

No

No

FRAMEWORK

A framework for developing mine-site
completion criteria in Western Australia
Draft South African National Mine Closure
Strategy
BHP's Pilbara Strategic Assessment
The Latrobe Valley Regional
Rehabilitation Strategy
Independent Expert Scientific Committee’s
Methodology for Bioregional Assessments
Pershke Consulting strategic land use
planning approach
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Table 2-3 Comparison of CIA framework elements 2 of 3
FRAMEWORK ELEMENTS
ASSESSMENT OF
CUMULATIVE
IMPACTS

SCENARIO ANALYSIS

IMPACT MITIGATION
STRATEGIES

STAKEHOLDER
ENGAGEMENT

INDIGENOUS PEOPLE
LAND AND
KNOWLEDGE

Cumulative Impacts: A Good Practice Guide for
the Australian Coal Mining Industry

Yes

Yes

Yes

Yes

As part of stakeholder
consultation

IFC's Cumulative Impact Assessment and
Management: Guidance for the Private Sector
in Emerging Markets

Yes

Yes

Yes

Yes

No

MCA's Cumulative Environmental Impact
Assessment Industry Guide

Yes

No

Yes

Setting reasonable
shared expectations

No

ICMM's Integrated Mine Closure Good Practice
Guide

No

Considers of climate
change scenarios

No

Yes

As part of stakeholder
engagement

A framework for developing mine-site
completion criteria in Western Australia

No

No

No

Yes

Yes, consider
Indigenous heritage

Draft South African National Mine Closure
Strategy

No

No

No

Yes

No

BHP's Pilbara Strategic Assessment

Yes

Yes

Yes

Yes

As part of context
analysis

The Latrobe Valley Regional Rehabilitation
Strategy

No

Considers climate
change scenarios

No

Yes

Yes, explicitly

Independent Expert Scientific Committee’s
Methodology for Bioregional Assessments

Yes

Considers of climate
change scenarios

No

Yes, in identifying
water assets

Only if required by
Native Title

Pershke Consulting strategic land use planning
approach

No

Assessment of risk and
benefits

Through residual risk
assessment

Considered, but not
executed

As a stakeholder

Boomtown Indicators

No

No

No

Yes

No

Shared Analytic Framework for the
Environment

No

No

No

No

Integrate digital data
with Indigenous
knowledge

FRAMEWORK
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Table 2-4 Comparison of CIA framework elements 3 of 3
FRAMEWORK ELEMENTS
GOVERNANCE
ARRANGEMENTS

MANAGEMENT,
MONITORING AND
EVALUATION

OFFSETS

DATA COLELCTION
AND MANAGEMENT

REGIONAL PLANNING

Cumulative Impacts: A Good Practice Guide
for the Australian Coal Mining Industry

Yes

Yes

No

Yes

No

IFC's Cumulative Impact Assessment and
Management: Guidance for the Private
Sector in Emerging Markets

Yes

Yes

Yes

Yes

No

MCA's Cumulative Environmental Impact
Assessment Industry Guide

Yes, for managing
impacts and data
sharing

Yes

Yes

Yes

No

Limited to regulators
and other agencies

Yes

No

No

Recommends
alignment with
regional plans

A framework for developing mine-site
completion criteria in Western Australia

No

Yes

Yes

No

Yes

Draft South African National Mine Closure
Strategy

Yes

Yes

No

No

Yes

BHP's Pilbara Strategic Assessment

No

Yes

Yes

As required by WA
EPA

No

The Latrobe Valley Regional Rehabilitation
Strategy

Yes

Yes

No

No

High level or
preliminary

Independent Expert Scientific Committee’s
Methodology for Bioregional Assessments

Yes, to maintain data
sets

No

No

No

No

Pershke Consulting strategic land use
planning approach

Yes, by agreement
between companies

No

No

Boomtown Indicators

Yes, researchers and
communities

Yes

No

Yes

No

Yes

No

No

Yes

No

FRAMEWORK

ICMM's Integrated Mine Closure Good
Practice Guide

Shared Analytic Framework for the
Environment

No

Yes
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2.7. Developing a Regional Cumulative Impact Assessment Framework
Based upon the analysis in this chapter and the identification of the 14 elements, the contours of a Regional
Cumulative Impact Assessment Framework for Mine Closure can be outlined (Figure 2-1). Further detail of the
framework is given in Chapter 7-2.
Figure 2-1 Required elements of a RCIA framework for regional mine closure
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3.Summary review of regulatory landscape
3.1. Introduction and scope
The legal and policy landscape for cumulative impact assessment (CIA) varies across Australia and, in some
jurisdictions, is undergoing significant change. The majority of existing regulation focus on mine closure and
approvals and do not require cumulative impacts to be separately considered beyond pre-approved plans during
closure and rehabilitation (Form 1 & 4 CIA in Section 0). This chapter is a high-level summary of policy and law
which directly affect cumulative impact assessment, being largely planning, mining and environmental law. Whilst
other areas of law such as labour law, tax law, occupational health and safety law, corporate law and directors’
duties, native title and property law also influence the mining and environmental space, they are beyond the
scope of this review. However, it will still note when co-regulation issues may arise and pose questions that may
need to be considered in further research. A complete legal review, including more detail on and legal concepts
that inform CIA legislation and regulation, as well as additional illustrative cases is included at Appendix 4.

3.2. Commonwealth environmental legislation
Mining and resources law is largely the remit of the states. There is no express Constitutional power granted to
the Commonwealth over resources and the environment, so the plenary power of the States persists in that area.
However, Commonwealth law takes precedence over State law where there is any clash of concurrent legislation
(Australian Constitution, s 109).
The main piece of Commonwealth legislation relevant to mining and environmental regulation is the Environment
Protection and Biodiversity Conservation Act 1999 (Cth.) (EPBC Act). The EPBC Act does not explicitly address CIA,
however it does consider environmental impact more broadly. The EPBC Act only applies to policies, plans and
programs that may potentially create impacts on matters of national environmental significance (MNES),
relevantly including but not limited to:
•
•
•
•

World heritage areas;
Internationally significant wetlands;
Areas containing threatened species; and
Commonwealth marine areas.

The exact definition of ‘impact’ is provided as being an event or circumstance which is a direct consequence of
the relevant action, or an indirect consequence of the action if that action was a substantial cause of that event
or circumstance (s. 527E). Any action which may have nationally significant impacts is a ‘controlled action’ for the
purposes of the EPBC Act (s. 67).
There are three mechanisms under the EPBC Act. Each can be informed by one or more of the four forms of CIA
identified in Section 0:
1. Environmental assessments and approvals. For individual actions with significant impacts on MNES (Form
1 CIA)
2. Strategic assessment. For regional-scale development plans and policies with significant impacts on MNES.
(Form 3 CIA).
3. Bioregional plans (Form 2, 3 and 4 CIA)
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Strategic assessments and bioregional plans are most relevant to this project. Strategic assessments can be
initiated by the Minister, state governments or by proponents wishing to assess a regional development plan as
an alternative to project-by-project assessment. A strategic assessment agreement is regulated by Part 10 of the
EPBC Act. It must require:
•
•
•
•
•

A report on the relevant impacts to be prepared; and
The publication of that report for public comment for a period of at least 28 days; and
The comments to be taken into account when finalising the report; and
The Minister to make recommendations based on the report regarding the plan or policy in questions;
and
The Minister to endorse the plan or policy if the recommendations are adequately addressed.

If necessary, the Minister must also engage with any other Ministers as relevant and seek their comments (s 146C
EPBC Act). The Minister must also consider economic and social matters relevant to the plan or policy (s 146F
EPBC Act). Within the strategic assessment framework, a CIA could be required as part of the Minister’s due
diligence considering the above requirements.
Part 12 of the EPBC Act empowers the Minister to identify and monitor biodiversity and make bioregional plans
through the cooperation with and provision of financial assistance to any person for that purpose (s 171 EPBC
Act). This includes gathering information about the conservation status of elements of regional biodiversity, as
well as analysing information about potential impacts on biodiversity. The Minister can also independently
prepare a bioregional plan for a Commonwealth area (s 176 EPBC Act) or cooperate with a State or Territory to
prepare a plan. CIA could, and in some instances would necessarily be, part of bioregional planning and
biodiversity impact analysis. To date, bioregional plans have only been prepared for marine environments.
The above process allows substantial scope for Ministerial discretion and does not rule out the undertaking of CIA
if it is included as a requirement for the strategic assessment, or at the impetus of a project proponent when
undertaking project-level environmental impact assessments (s 146 EPBC Act). An example is the North Galilee
Basin Rail Project (Minerals Council of Australia, 2015). The terms of reference of the environmental impact
assessment required the proponent to identify and address cumulative impacts where the potential project
impacts were in addition to existing impacts. The CIA also needed to consider the impact of the proposed action
on ecosystem resilience and conduct an accompanying risk assessment where relevant.
Some common law precedent exists for CIA under the EPBC Act. In Minister for the Environment and Heritage v
Queensland Conservation Council Inc. and World Wide Fund for Nature (2004) on appeal, the Full Federal Court of
Australia found that the Minister’s decision should have considered the impacts of activities of third parties so
long as they might have been within the contemplation of the proponent. Following this decision, the EPBC Act (s.
527E) was amended to include ‘indirect impacts’ as part of project-level environmental impact assessments.
The case of Tarkine National Coalition v Minister for the Environment [2015] FCAFC 89 (Tarkine) has established
at common law that the EPBC Act cannot be interpreted to automatically require any form of CIA, because there
is no express requirement of Ministerial consideration of consequences of any proposal not being considered for
approval. The Minister is only required to assess ‘cumulative’ impacts of the specific proposal being considered;
the impact of a project over time is relevant, but the impact of other projects is not. It is therefore entirely at the
discretion of the Minister to stipulate in a strategic assessment agreement that CIA must be conducted. However,
the 2020 review of the EPBC Act recommended that upcoming reform to the EPBC Act should adopt a requirement
to consider cumulative impacts both past and future in order to build environmental resilience (Commonwealth
Department of Agriculture, Water and the Environment, 2020).
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Due to its role in regulating environmental issues of national significance, the Commonwealth government can
also be requested to provide reports to international bodies. Two key reports within the last decade have been
the Independent Review of the Port of Gladstone and the strategic assessment of the Great Barrier Reef
(Commonwealth Department of Agriculture, Water and the Environment, 2015). These make up part of the
Commonwealth government’s response to the World Heritage Committee’s 2012 decision regarding the ongoing
protection and management of the World Heritage Great Barrier Reef. Both of these independent reports have
considered CIA to some degree, potentially signalling Commonwealth government acknowledgement of the value
of CIA in assessing environmental harm and properly developing effective management strategies. The
Independent Review of the Port of Gladstone noted in 2015 that planning and management solutions needed to
have regard to the regional context, which includes considering cumulative pressures (Commonwealth
Department of Agriculture, Water and the Environment, 2015).

3.3. States with existing cumulative impact assessment hard law
Western Australia
Western Australia’s system of planning, mining and environmental law is largely pre-emptive in its approach to
environmental impacts in that most environmental consequences need to be considered prior to the
commencement of mining operations. When applying for a mining tenement a proponent must provide a mining
proposal and an environmental impact assessment (EIA) if the proposal is referred to the Environmental
Protection Authority (EPA). This process is governed by the Mining Act 1978 (WA) and the Environmental
Protection Act 1986 (WA) (EP Act). Once a proposal is referred for an EIA, the EPA will determine whether or not
it requires an EIA (EP Act s. 37B). If it does, it is within the discretion of the EPA to request information about
cumulative impacts as part of an EIA (EP Act ss. 38A & 40).
In November 2020, the Environmental Protection Amendment Bill 2020 (WA) amended the EP Act. It did not
substantially amend the EIA process but introduced the requirement for the EPA to consider the cumulative
impacts of the mining proposal on the environment as part of the EIA (Form 1). The definition of cumulative
impacts is not provided in the legislation.
Upon mine closure, mine operators will be held to the standards set out in their approved mine closure plan,
without additional regulatory requirements to consider the cumulative impacts of their rehabilitation measures.
One exception is the Western Australian Water in Mining Guideline, which states as an objective of mine water
management that cumulative effects be “considered and managed” (Department of Water, 2013, p. 1) as part of
preliminary considerations, project scoping and development of water management objectives and outcomes,
but not final closure and decommissioning (2013, p. 20).
Under the Planning and Development Act 2005 (WA), any regional planning scheme must be referred to the EPA
for an environmental review (s 39). If deemed necessary, the EPA can require the referee to consider cumulative
impacts in conducting its environmental review, though this is not expressly required (EP Act s 48C). A Minister
may also request that the EPA provide strategic advice relevant to regional planning scheme. In August 2020, the
Minister for Environment made such a request for the EPA to consider cumulative impacts of proposed
developments on the Exmouth Gulf. The EPA delivered three key recommendations as a result of its cumulative
impact study in August 2021, but it remains to be seen whether these recommendations are adopted (EPA 2021).
New South Wales
Mining leases granted in New South Wales are governed by the Mining Act 1992 (NSW) and administered by the
Department of Planning, Industry and Environment (DPIE). In order for a lease to be granted by the Minister for
Resources, several requirements codified in distinct legislation must be met. There must be a valid development
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approval, an approved mining operations plan and an approved environment protection licence, among other coregulatory requirements (NSW Government, 2020).
The Environmental Planning and Assessment Act 1979 (NSW) (EPA Act) sets out rigorous requirements that must
be met before mining operations can commence. New mineral sand mines as well as all large mines and mines in
environmentally sensitive areas of the state are classified as State Significant Developments under the EPA Act.
As part of the approval process, the DPIE assesses the proposal for its environmental management merits
considering inter-generational environmental, social and economic impacts. As part of this process, the DPIE can
require the proponent to conduct an EIA. Within DPIE there is a Resources Regulator that is responsible for the
advancement of environmental management and advocacy for best practice (NSW Government, 2020). The
Resources Regulator is responsible for regulating the mining industry and reviewing EIAs when they are required
(NSW Government, 2020). The Environmental Planning and Environment Regulations 2000 (NSW) enshrines CIA
as a key component of the EIA assessment process. However, not every significant project will need to conduct a
CIA and the requirement is at the discretion of the Resources Regulator, depending on whether there are other
existing or future projects in the same area.
The Cumulative Impact Assessment Guidelines for State Significant Projects (the Guidelines) published in July 2021
laid-out that a CIA must consider both strategic-level and site-specific impacts, as well as their interaction with
each other and set out four types of approaches to the assessment. Following the assessment conducted by the
proponent, an opportunity is given to the community to make submissions. The Resources Regulator will then
consider the merits of the project in light of the CIA and community submissions and set any conditions it considers
appropriate on the project such as the implementation of monitoring, reporting and mitigation action and the use
of adaptive management strategies to allow for evolving approaches to impact reduction. The Guidelines do
specify that the CIA must be proportionate to the size and significance of the project, but in combination with the
significance of other relevant projects. In determining whether the CIA has been properly conducted, the regulator
will consider:
•
•
•
•

Whether the assessment is proportionate to the project;
The proximity of other projects considered;
Whether the approach used is reasonable considering the situation; and
What mitigatory action is proposed.

In 2017, NSW launched its first regional development plans under the EPA Act (Planning, Industry and
Environment, 2020). These plans operate in conjunction with Local Environmental Plans, which give zoning and
development direction to local government planning decisions (Planning, Industry and Environment, 2020).
Neither of these plans adopts a cumulative impacts perspective and adverse impacts are considered on a proposalby-proposal basis (Planning, Industry and Environment, 2020).
Victoria
Victoria’s regulatory framework rests on two key pieces of mining and environment legislation— the Mineral
Resources (Sustainable Development) Act 1990 (Vic) (MRSD Act) and the Environment Protection Act 2017 (Vic)
but The Planning and Environment Act 1987 (Vic) (PE Act) also must be considered. Minerals mining is overseen
by the Earth Resources section of the Department of Jobs, Precincts and Regions, and the associated
environmental approvals are overseen by the Environmental Protection Authority (EPA). A proponent must apply
under the MRSD Act for a mining license, upon assessment of which the Minister for Resources may impose any
conditions they see fit (s. 14). Neither the MSRD Act nor the Environment Protection Act 2017 consider cumulative
impacts, although a requirement to consider such impacts could be imposed by the Minister.
25

Final Report P1.1| Towards a framework for regional cumulative impact assessment

The Environmental Effects Act 1978 (Vic) requires that, for all public works (which includes mining projects), the
proponent must provide an environmental effects statement. The Minister for the Environment may require
particular considerations to be included in that statement and may issue binding guidelines under the Act. The
current guidelines for assessment of environmental effects under that Act state that a project should be referred
to the Minister if it has the potential for adverse environmental effects individually or in combination with other
projects. The impacts need to be considered in a regional and State context. Cumulative effects need to be
considered from the inception of the project as part of the preliminary environmental information that informs
the assessment (Form 1). The guidelines also provide a comprehensive definition of what ‘cumulative effects’ are,
being where a project’s combined impacts with any other projects or proposed projects may have an overall
significant impact. Notably, this definition incorporates potential effects rather than actual or expected effects,
although it acknowledges that a lack of scientific or measurable information may necessarily limit such an
assessment to a qualitative nature.
Neither the PE Act nor the Planning and Environment Regulations 2015 (Vic) address cumulative impacts in an
express or implied way. However, the Victoria Planning Provisions Planning Scheme (the Scheme), updated in
October 2021, does. The Scheme states that a key strategy is to ensure that planning decision making in Victoria
considers cumulative impacts on biodiversity and minimises direct, cumulative and synergistic effects on
ecosystems and habitats (p. 49; 66). The Scheme integrates CIA as a necessary part of planning and development
in relation to environmental but also social and liveability considerations.

3.4. States without cumulative impact assessment hard law
Tasmania
Tasmania does not have any CIA requirements as part of the mining lease application, during mine operation, or
closure. Mining leases are granted by the Department of State Growth, on the advice of the Director of Mines,
who sits within the Department of Premier and Cabinet. The Director of Mines advises the Minister for Resources.
An application for a lease must include a mining plan, and as part of that plan the Director of Mines can require
that the proponent provide an environmental impact statement (Mineral Resources Tasmania, 2021). A CIA is not
required but could be requested at the discretion of the Director of Mines as an element of that environmental
impact statement (Mineral Resources Tasmania, 2021).
Tasmania has an environmental protection authority (EPA), which assesses and advises on the potential
environmental impacts of mining activity under the Environmental Management and Pollution Control Act 1994
(Tas). The EPA has issued Guidelines for Preparing an Environmental Impact Statement 2019 (the Guidelines) and
the Environment Protection Policy (Noise) 2009. While there are a number of other Environment Protection
Policies, the policy for noise is the only one to consider cumulative impacts. The Policy states that cumulative
impacts caused by noise generated by multiple activities should be considered as a ‘basic principle’. The Guidelines
reference ‘cumulative and interactive impacts’ as a consideration in the discussion of the socio-economic issues
of the proposed project and that an assessment should be included where relevant. Such an assessment should
consider other projects in the region where sufficient information on those projects is available to the proponent,
with uncertainties being identified. However, no further detail is given on what will be considered relevant
circumstances for a CIA.
The Land Use Planning and Approvals Act 1993 (Tas) does not expressly require CIA. However, projects that will
have a significant impact on a region’s economy, environment or social fabric, is of significant importance to a
region, or of significant scale and complexity (Major Projects, s 60M) will be required to provide a major project
impact statement (s 60ZQ). The Minister may determine what criteria this impact statement must consider, which
could include cumulative impacts.
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Northern Territory
The Northern Territory requires prospective miners to apply for a mineral title from the Department of Industry,
Tourism and Trade (DITT) Titles Division (with the exception of uranium mining which is managed by the
Commonwealth government). Following the grant of a mineral title, a separate mining authorisation will need to
be granted by DITT Titles Division before operations can be commenced (Mining Act 1980 (NT)). The Northern
Territory also has an environmental protection authority (EPA) which administers the Environment Protection Act
2019 (NT) and advises the Department of Environment and Natural Resources. As part of the mining authorisation
process, a proponent must apply for environmental approval to be assessed by the EPA (Environment Protection
Act 2019 (NT)). During the environmental approval process, the proponent can refer the project for environmental
impact assessment. The Department of Environment and Natural Resources determines the scope of assessment
that is required. If it is considered that the project may pose an environmental risk, an environmental impact
statement may be required. Both the Act and the Environment Protection Regulations 2020 (NT) set out the
process for environmental impact assessments. As with other states, a cumulative impact assessment can be
requested at the discretion of the Department but is not an inherent requirement or obligation.
It is worth mentioning that the Northern Territory is conducting an ongoing Cumulative Impact Monitoring
Program, administered by the Department of Environment and Natural Resources, which can inform government
decisions.
The Northern Territory also has the Planning Act 1999 (NT) and accompanying regulations, however its chief
source of planning and development substantive policy is the Northern Territory Planning Scheme 2020 (the
Scheme). Although the Scheme does consider adverse impacts in some sections, it does not expressly consider or
imply consideration of cumulative impacts.
South Australia
South Australia follows a similar mining tenement approval process to Tasmania and the Northern Territory. The
proponent must provide the Department of State Development with a mining lease proposal which identifies the
major risks associated with the project and how they may be managed. The proposal must demonstrate an ‘overall
lasting worth to the community’ and that they have conducted consultation with stakeholders (Environment
Protection Act 1993 (SA)). Proponents must also submit a Program for Environment Protection and Rehabilitation
(PEPR) which must be approved by the Chief Inspector of Mines and can have conditions imposed upon it. One of
those conditions can be to conduct a CIA or cumulative impact monitoring and reporting, but it is not a
requirement or recommendation. The PEPR process is governed by the Environment Protection Act 1993 (SA),
which empowers the South Australian Environmental Protection Authority (EPA) to issue guidelines. So far, no
guidelines or policies have addressed cumulative impacts.
South Australia’s planning system was reformed with the introduction of the Planning, Development and
Infrastructure Act 2016 (SA) (PDI Act). The PDI Act establishes that a principle of good long-term planning includes
developing policy that is responsible to cumulative impacts (s 14). South Australia also has a Planning and Design
Code, which mentions cumulative impacts specifically in the context of the Ramsar wetlands, stating that
development is designed to minimise cumulative adverse impacts from jetties, vegetation clearance and dredging
(po 1.5).
Queensland
Proponents seeking to conduct mining operations in Queensland need to obtain both a mining lease and a
corresponding environmental authority. An application for a mining lease must be accompanied by a statement
outlining the mining program or outlining the proposed use of the lease area. However, the requirement to submit
a mine closure plan comes under the Environmental Protection Act 1994 (Qld), which was recently reformed. An
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action that causes environmental harm or nuisance will be unlawful unless it is authorised under an environmental
instrument recognised by the Act, such as an environmental authority or a progressive rehabilitation and closure
plan schedule (PRCP schedule).
The Act also establishes a process for environmental impact statements (EIS) as part of the process for obtaining
an environmental authority (s. 37(1)(a)). These can be required by the chief executive officer of the Department
of Environment and Science (CEO) when applying for an environmental authority for a project that involves mining
activity (s. 73). The EIS process is aimed at assessing both the adverse and beneficial environmental, economic
and social impacts of a project as well as how to mitigate adverse impacts and propose an environmental
management plan (s. 40). The process is administered by the Coordinator General, a designated authority. There
is a further requirement under the Strong and Sustainable Resource Communities Act 2017 (SSRC Act) (Qld) for
any resource project which requires an environmental impact assessment to conduct a social impact assessment
(SIA) as part of that EIS. The SIA must involve community and stakeholder engagement (s. 9(3)).
At the discretion of the Coordinator General of the Department of State Development, Infrastructure, Local
Government and Planning, a CIA may be required as part of an EIS, as in other States discussed above. The
Guideline for Preparing an Environmental Impact Statement only mentions cumulative impact once, to state that
the EIS should, when determining the ‘scale of an impact’, consider cumulative effect. The meaning of ‘consider’
is not clear.
The Water Act 2000 (Qld) allows the State to declare a cumulative management area (CMA) (s 365) if the area
contains two or more recourse tenements. Such a declaration allows an assessment of future cumulative impacts
to be undertaken and subsequent management and monitoring programs to be developed. Some of those
monitoring and management responsibilities can be ascribed to the tenement holders. This is an example of the
potential for regulation to be imposed at any stage of the mine life cycle, which is still unusual in Australia.
Queensland’s Planning Act 2016 does not address cumulative impacts, neither does the Planning Regulation 2017
(Qld) (Regulation), although avoidance of adverse impact generally is included in the Regulation. Similarly, the
Regional Planning Interests Act 2014 (Qld) (RPI Act) and Regional Planning Interests Regulation 2014 (Qld) do not
expressly address cumulative impacts. However, the RPI Act does acknowledge that one of its purposes is to
manage ‘the coexistence, in areas of regional interest, of resource activities and other regulated activities with
other activities’ (s 3).

3.5. International comparison
The discussion below looks at federal measures only.
Canada
The Impact Assessment Act, SC 2019, c 28, s 1 was passed and introduced new procedural requirements for major
mining projects, such as expanding the list of activities which require an impact assessment as well as providing
greater detail about how that assessment should be conducted. When a project may have significant adverse
environmental impact on an area within federal legislative authority, the proponent is required to submit an
impact assessment, including a consideration of cumulative environmental, health, social and economic effects of
the project in combination with other physical activities. The Act empowers the relevant Minister to designate a
project not captured by the Act automatically, based on factors including project size and potential impact.
The detail with which cumulative impacts need to be assessed is left to the discretion of the regulator. Smaller
projects may not be required to consider their effects in as much detail as larger projects. An acceptable
assessment considers the incremental additive effects of past, present and future actions of the project on Valued
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Ecosystem Components for that region, and these components are to be set by the regulator who must also
establish thresholds for such component impacts (Interim Technical Guidance, 2018). The assessment must state
the potential significance of any residual effects and provide an outline of mitigatory measures.
An individual or interest group may request that a project undergoes impact assessment. An impact statement
must be provided by the proponent, after which the impact assessment can be conducted by the Agency or by an
independent Review Panel (Golder, 2021). This assessment results in a final report, upon which the relevant
Minister or Governor in Council will base their decision (Impact Assessment Act 2019 (Canada)). The central
criterion is public interest and whether adverse impacts are outweighed by the public benefit. Akin to
environmental approvals processes in Australia, the Agency will then continue to require regular monitoring and
reporting on compliance with those conditions as the project progresses.

3.6. Conclusion
Tables 3-1 and 3-2 compares requirements to consider cumulative impacts at different stages of mine life and
regional planning. They show a lack of consistency across Australian jurisdictions. However, even in states where
cumulative impacts are required to be taken into consideration during project approvals processes, strategic
assessments or regional planning, there is still a lack of definitions in regulation or guidance for implementing CIA.
All jurisdictions allow for CIA to be required at the discretion of the relevant Minister. Due to the flexibility of these
legal requirements, the regulatory framework for CIA in Australia rests heavily on soft law, particular industry
standards. Hard law is necessarily slower to adapt and is beholden to political morays, whereas guidelines, industry
standards and social expectations are more capable of rapidly evolving to keep pace with scientific and cultural
understanding. There are compelling reasons to move towards more codified CIA requirements in Australia, and
examples like Canada can provide a blueprint for such a process.
These findings are consistent with Australian and international literature. Olagunju et al. (2021, p. 25), in their
review of CI requirements in four developed and four developing countries, find that although CIA regulation is
evolving from project-based to strategic and regional requirements, legislation, regulation and guidance remain
underdeveloped and highly variable. This suggests that there is good opportunity for developing national – or
even international – standards of regulatory excellence that can shape and harmonise reform across Australian
states and the Commonwealth.
Table 3-1 Comparison of CIA requirements by for State jurisdictions
AUSTRALIAN JURISDICTIONS QUICK COMPARISON TABLE
WA

NSW

Qld

Vic

Tas

SA

NT

CIA in project impact assessment (Form
1)

Y

Y

N

N

N

N

CIA in closure process

N

N

N

N

N

CIA requirements in strategic assessment
(Form 2)

Y

May be
required
under
closure
plan
Y

May
be
required
by
minister
Y

N

N

N

N

CIA requirements in regional planning
(Form 3)

May
be

Y

N

Y

N

N

May be
required
by
minister
N
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requi
red
by
minis
ter
Table 3-2 Comparison of CIA requirements in Australian and Canadian federal jurisdictions.
INTERNATIONAL JURISDICTIONS QUICK COMPARISON TABLE
Australia

Canada

CIA required in project IA (Form 1)

May be required by Minister

Y

CIA in closure process

As required under closure plan

If imposed as a condition

CIA required in strategic assessment
(Form 2)
CIA required in regional planning
(Form 3)

Y

Y

Y

Y
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4. Indigenous people, land and cultural heritage in
CIA
4.1. Introduction
Indigenous peoples are affected by the same cumulative impacts as the non-indigenous population (such as
the impact of dust, noise and aesthetic amenity), but also face an additional set of cultural, heritage and
spiritual impacts, including:
1.
2.
3.
4.
5.
6.

Loss of access to sites of spiritual significance and/or destruction of sites
Loss of access to cultural places, including customary harvest places
Loss of cultural integrity of cultural places through destruction of country in close proximity
Loss through indirect impacts such as increased dust, vibration, noise
Diminishment of amenity and visual integrity
Compounding historical effects of loss of control over development decisions on Country can lead to
feelings of powerlessness and lack of well-being.

These are all assessable as individual impacts; the ways in which these impacts intersect with each other often
will become synergistic, compounding the effects. For example, if there are restrictions on accessing Country,
this leads to multiple intersecting impacts including the inability to practice cultural activities, such as
customary harvest and ceremonial or spiritual activity which in turn leads to loss of connection to Country and
loss of intergenerational knowledge transfer. Likewise, customary harvest can also play an important role in
supplementing nutritional needs and supporting a healthy diet, assists in augmenting food supplies and
providing wellbeing and mental health benefits (Lewis and Scambary 2016).
The standard impact assessment approach is to commission separate studies of the environmental, social and
economic components. However, this is a false demarcation for Indigenous groups, as they experience these
components as an intersecting whole. This integration is recognised as important for Indigenous customary
landowners in Australia as well as Indigenous groups internationally.
In Australia, many of the largest mines are on or adjacent to formally recognised Indigenous estate – such as
native title or state-based land rights. Cumulative impacts of mining on Indigenous peoples and their Country
are often considered in terms of their cultural heritage. The engagement with Indigenous people is often at
the cultural heritage management stage of the project rather than a broader engagement throughout the life
of the project. Cultural heritage is mostly narrowly defined in terms of moveable or tangible cultural heritage,
making it limited in scope, rather than accommodating a more encompassing understanding of Indigenous
culture to integrate culture and environment as an eco-cultural landscape.
While there has not been a specific methodology developed for Indigenous CIA in relation to the resources
sector, there are a range of useful and relevant methodologies to address the interests of Indigenous people.
These include community and participatory social impact assessment, as well as land management tools and
resources that Indigenous groups have established to care for their Country.
A fundamental element in developing effective considerations for Indigenous People, Land and cultural
heritage is to identify specific interests, including values. This must be done in collaboration with Indigenous
groups and knowledge holders. In Australia, engagement with Indigenous groups in relation to mining on their
lands can take place at several stages—via initial environmental and impact assessment for a proposed project,
during the negotiation of benefit sharing agreements or Indigenous Land Use Agreements (ILUAs), and in the
ongoing cultural heritage assessment surveys, often as part of cultural heritage management plans (CHMPs).
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This summary review finds that incorporating Indigenous interests within regulatory EIA (Form 1 CIA) is even
more fraught than cumulative impacts in general, owing to the greater needs of integrating Indigenous
knowledge, participatory mechanisms, and intergenerational considerations. On the other hand, ILUAs and
CHMPs, while not necessarily involving CIA in themselves, shift the requirements of cumulative impact
assessment away from regulatory EIA (Form 1) towards predictive CIA that can inform regional planning and
ongoing evaluative monitoring of impacts across a region (Forms 3 and 4).

4.2. Limitations of Indigenous CIA within existing (Form 1) regulatory EIA
Global research on social impact assessment methods for predicting cumulative effects involving extractive
industries and Indigenous people has found clear evidence of a lack of Indigenous voices in decision-making
(Da Silva et al 2020). Literature from Australia, Canada and Sweden broadly concur with these conclusions in
addition to demonstrating the difficulties of integrating Indigenous interests into already existing systems of
EIA.
Australia
In Australia, the intersection of CIA, Indigenous interests, and the mining industry has been examined through
a cultural heritage management (CHM) lens. There is a lack of specific guidance and methods for assessing the
potential cumulative impacts on cultural heritage, which would require determining the datum, acceptable
thresholds and, when that threshold has been exceeded; all of which are fraught with challenges. Indigenous
interests are routinely left out of regulatory EIA entirely. In its advice to the Western Australian Minister for
Environment on cumulative environmental impacts of development in the Pilbara region, the EPA did not
mention Indigenous interests (EPA, 2014).6 BHP’s Pilbara Strategic Assessment provided regional context of
Indigenous groups but did not assess the interaction of environmental and cultural impacts (2016a; Section
2.4). Of the five Matters of National Environmental Significance (MNES) listed in the Pilbara Strategic
Assessment report, at least the Pilbara Olive Python, the Greater Bilby, and the Northern Quoll have additional
levels of significance for Traditional Owner and native title groups.
Likewise, in coal and coal seam gas regions in Queensland, projects require “consideration be given to the
cumulative impacts of development on Aboriginal cultural heritage” through the Terms of Reference (ToR).
These ToR mirror those that are issued to ecologists and air quality specialists with a heavy emphasis on
‘quantifiable data’. This focus on a natural science model for CIA encourages cultural heritage specialists
(usually archaeologists) to ‘disaggregate’ complex sites in order to assess heritage values and adverse impacts
of specific tangible components (e.g. a stone tool workshop), rather than assess landscape level values.
Canada
Lawe et al. (2005) found that while stakeholder input in EIAs had generally improved in Canada there was still
inadequate First Nations involvement in designing monitoring programs and a lack of integration of scientific
and traditional knowledge (Lawe, Wells, and Cree 2005). In a more recent analysis, mining proposal
assessment regimes in Canada were reviewed, with the recommendation that mining proposals be planned,
reviewed, and approved with host communities so they result in more sustainable regional futures. This would
require a shift in focus from mitigating “significant adverse effects” to having “positive contributions to
sustainability”, as well as having more effective regional planning through understanding the cumulative
regional effects of multiple mining projects (Atlin and Gibson 2017).

In Western Australia, EIA may consider ‘social surroundings’ – where there is a “clear link between a proposal or
scheme’s impact on the physical or biological surroundings and the subsequent impact on a person’s aesthetic, cultural,
economic or social surroundings” (EPA, 2016, p. 1). This may include ‘Aboriginal heritage and culture’, but only when
directly related to significant impacts on the physical environment.
6
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Sweden
In Sweden, there is a focus on the pressure that the extractive industries are placing on the Sami livelihood of
reindeer herding. An extensive socio-legal analysis of the mining permitting process found that the narrow
scope and weak status of CIA in Swedish EIA legislation and practice, and the weak recognition of Sami reindeer
herding as a “property right” during the permit review process was not able to balance competing land uses.
This has become an urgent issue for Sami herders as the accumulated area of land designated for mining in
their territories has already more than doubled between 2010 and 2017, and the number of mineral
exploration permits issued per year has increased from less than ten between 2002-2004, to 40 to 60 permits
per year between 2014-2016 (Raitio et al. 2020).
Voluntary corporate actions to improve the CIA of mining companies on Sami lands has only led to cosmetic
improvements in the actual CIA outcomes. Instead, a stronger regulatory role of government and recognition
of the right of Indigenous communities to lead or co-manage impact assessments on their own lands is needed
(Larsen et al. 21018).

4.3. Methods, tools and approaches for integrated RCIA
If CIA is undertaken only on a project-by-project basis or is proponent driven for permitting and compliance
(Form 1 CIA), rather than on a collaborative regional basis with state support and coordination, then the
effectiveness and scope of the CIA is compromised (Form 2, 3 & 4 CIA).
It may be argued that Indigenous cumulative impacts are inherently regional-scale and integrated. Methods
to evaluate impacts on cultural landscapes is a significant gap in CIA literature (Proverbs, Lantz, and Gwich’in
Tribal Council Department of Cultural 2020; Kirkfeldt et al. 2017). The term ‘Cultural landscapes’ incorporates
Indigenous intangible and tangible landscape features that are important for subsistence harvesting and wellbeing or that are culturally important for land management and political, spiritual, religions or educational
reasons.
There are several tools, methods and approaches from Indigenous cultural heritage and land management
practice that can both benefit and benefit from integration with broader cumulative impact assessment
research and practice.
Defining values and significance
An essential element in establishing an Indigenous CIA method is to develop the parameters around how
values and significance are defined for each element of the datum. Ensuring that Indigenous knowledgeholders are engaged in determining these valued components and establishing ‘significance’ is essential in CIA.
Nevertheless, some values (such as water quality and fauna distribution) are more amenable to objectification
than others and there will be a mixture of objective and subjective values, that may also overlap.
Environmental values (as defined by ecologists) will also have social values, and some social values – such as
economic well-being - will have objective indicators.
The concept of ‘valued environmental and social components’ or VECs, is widely used in CIA as a framework
that allocates indicators to the values in order to monitor the condition of the values over time. In terms of
Indigenous CIA, how these VECs are chosen and who choses them will be a key element in a participatory
methodology. Such a method will ensure that the VECs are valid for the potentially impacted Indigenous
customary landholders.
‘Culture’ in indigenous values
A CIA that is relevant for Indigenous peoples will have to actively ensure that what comprises ‘culture’ is not
limited to, or reduced to, the physical or tangible aspects of culture that are often defined by archaeologists
in cultural heritage management. A more inclusive approach will need to ensure that ‘culture’ is not bracketed,
or somehow seen as optional, from environmental and economic CIA. For Indigenous people, this concept
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bundles the economic and environmental factors together with the social to make ‘the cultural’. Applying the
concept of Indigenous landscapes or cultural landscapes is also more appropriate. This concept is a more
useful and evocative means to understand the interconnection between people and place. A landscape level
approach not only considers the interconnections between spiritual sites – as Dreaming ancestors travelled
between places that they created - but also the relational values a person or groups’ customary estate holds
for them. This attaches rights and responsibilities to care for Country to particular areas or regions in a
reciprocal human-nature relationship and is a necessary consideration in any RCIA.
‘Country’ as a value
’Country’ is an Aboriginal English term, which refers to more than just a geographical area and instead can be
seen as a “shorthand for all of the values, places, resources, stories and cultural obligations associated with a
geographical area” (Smyth 1994, in Russell et al 2020, p. 4). ‘Country’ evokes the landscape as sentient and
requiring constant renewal for its health. Such renewal can be seen, for instance, in cultural burns (cool burns)
and increase ceremonies.7 Russell et al (2020) developed what they refer to as a “Connection as Country”
framework in an effort to understand the relational human-country ontology and the multidirectional ways
that people connect to human and non-human realms through Country and promote this framework as a
“valuable early step in making relational values visible to promote inclusion in environmental management
and decision-making”.
The Connection as Country framework encompasses four domains of relational value (to the environment),
they comprise:
•
•
•
•

spirituality
reciprocal kinship
knowledge and education, and
cultural subsistence

Establishing cultural indicators
The concept of “cultural keystone species” (Garibaldi 2009) provides a useful mechanism to incorporate the
social, ecological and spiritual values that Country holds for Indigenous peoples into CIA. This concept derives
from the scientific concept of ecological keystone species and offers a bridge between Indigenous ecological
knowledge and environmental science. It has been used in mine land reclamation in Canada and the concept
has been explored in relation to closure of the Ranger Uranium Mine in the Northern Territory (Smith 2009).
Cultural keystone species are “culturally salient species that shape the cultural identity of people in a major
way, as reflected in the fundamental roles these species have in diet, material and/or spiritual practices”
(Garibaldi and Turner 2004). Examples of cultural keystone species in the area of the Ranger mine, surrounded
by Kakadu National Park include barramundi – freshwater and saltwater fish used for food and an important
totemic species for many clan groups, and the sand palm - used extensively for medicine, dyes, fibre and food.
Though the cultural keystone species concept is not widely used in Australia (Walsh et al. 2013), and not at all
in CIA, it offers a meaningful tether for communities with landscapes in transition. Furthermore, since it is
derived from the scientific concept of ‘ecological keystone species’, it provides a shared language, or
communication bridge, between Indigenous land management practitioners and environmental scientists.
Utilising this concept will provide a meaningful methodology to draw out locally valued species in customary
terms and begin the conversation to quantify culturally valued criteria.

Increase ceremonies are a ritual activity conducted by senior custodial experts to aid in ensuring that a particular species
will remain in healthy numbers: it could be flora or fauna.

7
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Cultural mapping
Cultural mapping is a tool for Indigenous CIA that is particularly useful for well-documented cultural
landscapes. This technique can include spatial overlay analysis to quantify and map the potential overlap
between environmental disturbance and cultural features (Proverbs et al. 2020). However, any such mapping
needs to be well-resourced and highly collaborative with knowledge governance protocols built into the
method.
Proverbs et al. (2020) used spatial overlay analysis to quantify and map the Gwich’in Cultural Landscape in the
Gwich’in region in Canada. The methods they used included:
1. Cultural feature density for
a. Historic harvesting trails
b. Named places (sacred and location names)
c. Traditional land use areas
d. Archaeological sites
2. Cumulative environmental disturbance, and
3. Potential overlap between disturbances and cultural features species
The Gwich’in have a Social and Cultural Institute and a Place Names Atlas, allowing the use of this technique
to document their cultural landscapes. Proverbs et al. (2020) also note that demarcating cultural locations on
a map may fail to fully represent the knowledge, relationships and collective memories associated with
tangible and intangible cultural features. Importantly, not all features can be made publicly available (such as
sacred sites or harvesting locations), hence the need for knowledge protocols. Cultural mapping exercises have
been undertaken in some areas in the Northern Territory, notably in areas of Aboriginal land and sea, where
there are fishing, tourism and other commercial or development pressures. The resourcing required to
undertake such a cultural mapping exercise, as the baseline prior to development, is a crucial element in the
inclusion of Indigenous values in any regional CIA.
It must be understood that a “cultural landscape is not some static entity that can be catalogued and
inventoried once and for all; it is continually evolving and expanding” (Godwin 2011, p.9). Any cultural mapping
method for establishing baseline datum should encompass the both physical and tangible sites that can be
mapped as well as qualitative features that may shift over time.
The concept of cultural mapping is becoming popularised: (i) Google Earth Outreach has collaborated with
Winyama 8, an Aboriginal business focusing on digital mapping and geospatial capacity building, (ii) Google
supported and attended an Indigenous Mapping Workshop in 2019 where a set of icons representing a broad
range of Indigenous experience including subsistence harvesting, cultural and sacred sites, burial places,
among others were developed to assist Aboriginal and Torres Strait Islander communities to map cultural and
natural resources.
Healthy Country Plans
Healthy Country Plans are widely used in Australia in relation to managing Indigenous Protected Areas (IPAs)
and more broadly in regions where there are established Indigenous ranger groups 9. Many of these land
management plans are available on-line and are an invaluable resource for determining the local and regional
See https://www.winyama.com.au/
The Australian Government established the Indigenous Protected Area (IPA) program in 1997 as part of the national
reserve system. In the NT, joint management of national parks starting with Gurig National Park in 1981 was the catalyst
for ranger work in that jurisdiction. There are now over 120 Indigenous ranger groups across Australia. The benefits of
the Ranger work for practitioners and their communities are that the programs are: culturally based and Indigenous led;
directed by Indigenous governance and co-governance arrangements; provide livelihoods that generate multiple benefits,
including social, spiritual and physical health and; intergenerational knowledge transfer (Garnett et al 2009; Mackie and
Meacheam 2016).
8
9
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priorities of Indigenous groups for managing their land and culture. Groups in mining regions, such as the
Pilbara, have also developed these plans. Any region with an established ranger program will have a Healthy
Country Plan.
These plans usually include:
•
•
•

healthy country assets (including trends, targets for action)
threats to Country and culture (including measuring and understanding threats)
projects and monitoring (including how progress is measured)

It is also of note that these plans closely articulate the relationship between healthy country and healthy
people. They are valuable tools that can inform and be informed by RCIA (Forms 2, 3 & 4)
Community-based monitoring programs
Establishing a community-based monitoring program was raised in several papers (Lawe et al. 2005, Parlee et
al 2012). One important element of such a system (which has been implemented in British Columbia, Canada
for over two decades) is to build local capacity to collect, deliver, and use ecological information to facilitate
sustainable decision-making. It has been noted that the use of this approach to monitoring will begin to reflect
the value base of all area residents. This will in turn increase trust in the data used for management decisions.
Such an approach is an aspect of adaptive management, as those who live in a region notice new potential
resource impacts more quickly than scientists who live elsewhere. This is a good example of Form 4 RCIA.
Cultural offsets
The concept of cultural off-sets has been developed as an attempt to mitigate cumulative impacts, including
“compound emotional stress and the destruction of sites and landscapes…and intergenerational equity”
(Sutton et al. 2013, p.10). In its “Why Cultural Heritage Matters” Guide, Rio Tinto states that cultural offsets,
like biodiversity and environmental offsets, should exceed the life of the operation and designed to continue
into the future without operational support (2012).
The “Cultural Heritage Matters” Guide provides examples of cultural offsets, including:
•
•
•
•
•

Documenting local oral histories, genealogies or other significant intangible heritage
The documentation or research (interpretation/publication) of significant tangible cultural heritage
places
Establishing museums or cultural centres
The conservation or preservation of other culturally significant landscapes or features outside the
operation area
Initiation and continuation of cultural programs that focus on local cultural programs

However, the Guide also states that cultural offsetting is a difficult area to navigate, as it is very hard to
compare or substitute one type of heritage value for another similar or different type of value. Monetary
compensation can also be negotiated to compensate for site destruction, though this form of offset is clearly
not aligned with an intergeneration equity purpose.
Distribution of risks
Any CIA that includes Indigenous interests would start from the understanding that the Indigenous customary
landholders generally bear the brunt of environmental and social risk both during operations and post-closure.
Harris and Harper (1999) developed an “equity assessment to evaluate impacts to trust resources, watersheds
and eco-cultural landscapes” and identified three major steps to assess the inequitable distribution of risks.
These include:
1. Knowing what is relevant to the community;
2. Knowing how to measure relevant impacts; and
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3. Knowing how to aggregate different kinds of risks into a meaningful whole.
Kemp et al. (2016) have also found that the mining industry's usage of the term ‘social risk’ does not clearly
differentiate between risk to people and risk to the project. This lack of clarity invites questions about what is
viewed as constituting a risk, and who or what is considered to be at risk in the context of mining.

4.4. Conclusion
A suite of qualitative and quantitative methods will need to be developed in collaboration with affected
Indigenous groups and multi-disciplinary experts to effectively undertake a CIA that incorporates Indigenous
customary landowners’ values and priorities. The literature clearly articulates that community participation is
even more important when dealing with Indigenous knowledge, land and peoples.
A stronger regulatory role of government has been found as essential in all of the literature. The current
project by project approach to engaging with CIA evident in the literature is inadequate to the task of a
strategic regional approach to planning. The very limited material on engaging with the rights and interests of
Indigenous groups to lead or co-manage impact assessments on their lands indicates a lack of recognition of
said rights and interests. Yet, there are a raft of readily available resources, including Healthy Country Plans
and cultural mapping technologies that can be harnessed for CIA. There is also an emerging raft of Indigenous
land management expertise in the growth of ranger groups caring for Country. These groups are currently
engaging with a range of introduced threats and have developed mitigation strategies that, in many instances,
align with CIA methods. Expanding what is meant by ‘cultural heritage’ is fundamental – not only within the
remit of cultural heritage management, but more broadly. A landscape level approach to managing cultural
heritage is now increasingly recognised, while the values embodied in the concept of ‘Country’ are also being
made more explicit through Healthy Country Plans. Frameworks such as ‘Connection as Country’ are also
assisting in making relational values visible to promote inclusion in environmental management and decisionmaking.
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5.A case study in post-mine land use planning
5.1. Introduction
This case study describes a regional approach to post-mining land use and economic transition planning for three
companies with multiple sites in the Goldfields Region of Western Australia. It highlights how a RCIA could benefit
post-mining land use and economic transition planning. An important aspect of the case study is that it considered
not only mine sites, but also the surrounding pastoral leases owned by the mining companies, enabling
consideration of how a regional approach to mine closure (including activities outside the mining areas) could
optimise social, environmental and economic outcomes.
To provide context to the case study, the following information is provided below:
•
•

An overview of the Goldfields region.
Barriers to re-purposing mine sites in Western Australia.

The Goldfields region
Located in the south-eastern corner of Western Australia, Goldfields-Esperance is the largest region in the state
with an area 955,276 km2 (Figure 3) (GEDC, 2021). It is made up of 10 local government areas: Coolgardie, Dundas,
Esperance, Kalgoorlie-Boulder, Laverton, Leonora, Menzies, Ngaanyatjarraku, Ravensthorpe and Wiluna (Figure
5-1). Just over half of the region’s population of 54,598 (2020) lives in the city of Kalgoorlie-Boulder. Indigenous
people account for about 9.5% of the total population of the region (DPIRD, 2018).
The Goldfields-Esperance Region supports 32,605 jobs and has an annual economic output of AU$25.4 billion
(GEDC, 2021). Founded on mineral wealth and a strong mining heritage, the region is an important mining hub for
Western Australia accounting for over 10% of the State’s mineral and petroleum production (DPIRD, 2018). It has
a long, rich association with gold mining, and is a premier producer of gold and nickel in WA. The mining industry
sector makes the greatest contribution to economic output in the region (AU$15.3 billion or about 60% of the
total output) and employs 11,201 people in the region (GEDC, 2021). Agriculture and gold-related tourism are also
strong contributors to the region's economy (DPIRD, 2018).
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Figure 5-1: The Goldfield-Esperance Region (Tonts & Davies, 2008).

Barriers to alternative post-mining land use
Following closure, mined lands are often returned to a vegetated state or the pre-mining land use, but this may
not always be desired or possible, due to changes in the landscape, land capabilities and/or the socioeconomic
context (ICMM, 2019).
There are several challenges to transition to alternative post-mining land uses in Western Australia:
1. The focus of mine closure regulation in Western Australia has primarily been on minimising post-closure
liability rather than transitioning to alternative post-closure land uses (D. P. Murphy & Heyes, 2016).
Such alternate land-uses may provide economic opportunities over and above restoration. This
manifests itself as a bias where reinstating mine sites to self-sustaining ecosystems similar to those
present pre-mining is given priority over developing alternative land uses (D. P. Murphy, Fromm,
Bairstow, & Meunier, 2019).
2. There are no regulatory pathways that align mine closure strategies with regional development
strategies (D. P. Murphy & Heyes, 2016). The government agencies that regulate mine closure and those
responsible for economic development are separate agencies governed by separate legislation. Mine
closure agencies are primarily concerned with the need for environmental protection and minimising
future mine site liabilities for the government and regional communities, whereas economic
development agencies are focused the sustainability and wellbeing of a region’s population, especially
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through the provision of jobs (Pershke & Elliott, 2019). Land occupied by mining tenure is generally not
considered in local and regional land use plans for several reasons including:
a. The often-articulated assumption that anything to do with land occupied by mine tenure is the
responsibility of the agency responsible for regulating mining.
b. The need to protect future access to potential mineral resources (Pershke & Elliott, 2019).
3. The difficulty in agreeing on appropriate completion criteria between mine closure agencies, community
organisations and mining industries and updating these as preferences change over time. Government
agencies are risk averse particularly when dealing with post-closure liability that may be little known or
uncertain (D. P. Murphy & Heyes, 2016).
Together, Form 2 (evaluative regional) and 3 (predictive) CIA could help address these barriers by providing a clear
method for assessing the residual risks and trade-offs between different social, cultural, economic and
environmental outcomes associated with various options for closure. The regional approach would enable mine
closure outcomes to be considered in conjunction with the impacts and benefits of other land use development
(for industrial, cultural or environmental purposes).

5.2. A regional approach to post-mining land use and economic transition
planning
The Goldfields case study sites were located on a variety of tenures including pastoral lease and unallocated crown
land. In these areas, the default post-mining land use was, therefore, either pastoral or return to native vegetation
with no specific land use (similar to other areas of unallocated crown land). While pastoral was often the default
land use, open pits and waste rock dumps are not high value pastoral land. The concept of the study was,
therefore, to consider how mine closure considered in a regional context might improve:
•
•
•

Land asset value of the underlying pastoral leases post-closure.
Socio-economic value for the local region and communities.
Overall environmental outcomes across the areas controlled by the companies.

The concept was that the mine sites and surrounding areas under the control of the companies be considered as
part of a land use master plan and that closure activities and post-mining land uses be aligned to the land
capability. Another facet of the of the transition plan was that land uses may be established on areas of tenure
not required for operational activities while mining was still occurring in other areas.
The case study followed the methodology for post-mining land use planning described by Pershke and Elliott
(2019) and broadly consists of the following steps:
•
•
•
•

Context analysis.
Opportunity identification.
Opportunity evaluation.
Strategic plan development.

Each of these steps are described in further detail below along with consideration of how some of the information
collected could be used as inputs to RCIA and how outputs of RCIA might be used in the future to improve the
process of post-mining land use and economic transition planning.
Context analysis
A context analysis is commonly used in land use planning to identify the key challenges and opportunities within
a region to help focus regional and local development plans (Pershke & Elliott, 2019). This approach recognises
that the context of a project will considerably influence the type of land uses that may be feasible post-closure.
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It consists of three parts: (a) an internal context analysis, (b) an external context analysis, and (c) a spatial context
analysis (Figure 5-2), each of which have several considerations that need to be taken into account to understand
the barriers and opportunities in post-mining land use transition over a region.

Key insights -context analysis
Regional issues & drivers

Company issues & drivers

Technology trends

Social performance
Regional plans

Research Ini�a�ves
Biodiversity
Mine closure
issues

Economic development
Biodiversity
Cultural / heritage
Resource use

Policy trends
Spa�al

Land constraints
Land capability
Natural / built capital

Context Analysis

Figure 5-2: A context analysis for post-mining land use transition. Courtesy of Pershke Consulting.

Internal context analysis
The internal context for the Goldfields case study focused on the land capability of the areas disturbed by mining
to support different land uses, and those areas where re-purposing might provide a better social, environmental
and economic outcome for closure compared to returning to a pre-mining land use. Other studies conducted
separately to this Goldfields case study have considered how the goals, strategic objectives and existing
operational initiatives of companies may influence post-mining land uses and a transition to a post-mining
economy following completion of mining (for example internal goals for addressing climate change or existing
initiatives for adding social value).
As part of the internal context analysis, the Goldfields case study companies conducted a portfolio analysis of their
various sites to identify attributes that may facilitate the re-purposing of a site as well as potential residual risks
including:
•
•
•
•

Location of infrastructure such as electricity transmission lines, office buildings, borefields, water
treatment facilities etc.
The landforms and features at each site and the status of these, including when and how they were
constructed, material characteristics and rehabilitation status.
The legislative and accepted industry standards applicable to each landform or feature at the time they
were constructed.
Groundwater and pit lake levels, quality and dynamics.
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•
•

Availability of surface water run-off.
Proximity to public access.

Collected on a regional scale, such data could be useful to third parties interested in using closed mine sites for
alternate land use (D. P. Murphy et al., 2019). For example:
•

•

Readily available data on pit lakes, borefields and their water quality and sustainable yield could be useful
to investors considering a development requiring water (such as aquaculture) (McCullough, Schultze, &
Vandenberg, 2020; Otchere, Veiga, Hinton, Farias, & Hamaguchi, 2004).
Profiles, orientation and materials of waste rock dump construction could be of value to those considering
the development of renewable energy projects on areas that do not require clearing of undisturbed native
vegetation.

Data could also be used as inputs to a RCIA to help regional planners and/or regulators to:
•
•

•

Identify legacy sites where an alternate land use may be more beneficial than returning to a pastoral land
use/vegetated state.
Identify where a regional (multi-site/multi-company) approach to addressing the management of closure
risks may have a better outcome than addressing issues piecemeal. For example, many of the sites in the
Pilbara Region of Western Australia share the same aquifers and what one company does in closure (e.g.,
backfill or not) impacts the closure outcomes achieved by another company which may be located up or
down hydraulic gradient.
Identify precincts where mine site assets (such as water, airstrips, accommodation villages, power
transmission lines etc.)) could enable a post-mining land use to be established on already disturbed land,
thereby:
o Minimising the environmental impacts of clearing native vegetation to enable that land use to
occur elsewhere.
o Leveraging the assets to create a long-term value for the region.

External context analysis
The external context analysis was focused on identifying opportunities for post-mining land uses and economic
transition, and comprised a review of key strategic planning documents from various levels of government from
local to federal (Table 5-1). The goals of the strategic planning document review were to identify key strategies
for:
•
•
•

Economic development, including building the skills and infrastructure necessary to service future
industries.
Improving social outcomes, particularly for Aboriginal people.
Protecting or enhancing environmental outcomes (e.g., water, biodiversity).

The key themes from the documents reviewed during the case study are outlined in Table 5-2 and were used to
identify possible land use opportunities that were aligned to regional development and conservation plans.
Typically, the strategies were informed by a review of the strengths of, and challenges for, the region including:
•
•
•
•

Information on the natural, built and social capital in the region.
Barriers to economic development such as land availability and reliable energy and water supplies.
Climate change.
Social challenges.
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Table 5-1 Strategic planning documents reviewed to inform the development of post-mining opportunities.
From Pershke Consulting (2017).
STRATEGY / PLAN

RESPONSIBLE GOVERNMENT DEPARTMENT

Federal Plans
Regional Plan 2013‐2016

Regional Development Australia Goldfields Esperance

State Plans
State Planning Strategy
Regional Development
Strategy
Regional Plans

WAPC (2014)
Plan

Framework

&

DRD (2015, 2016)

Goldfields-Esperance Strategic Development Plan
2011‐2021
Regional Planning and Infrastructure Framework
for the Goldfields-Esperance Region
Regional Management Plan 1994-2004

Goldfields-Esperance Development Commission (2016)

Goldfields-Esperance
Regional
Investment
Blueprint
The Central Regions Land Capacity Analysis

GEDC (2016)

Goldfields-Esperance Workforce Development
Plan 2013‐2016

Goldfields-Esperance Workforce Development Alliance in collaboration with the
Department of Training and Workforce Development (2012)

Department of Planning and
WAPC (2015)
Department of Conservation and Land Management (CALM) (1994), now DBCA

Department of Planning (2016b, 2016a)

Local Plans
Local Planning Strategy 2013-2033

City of Kalgoorlie-Boulder (2012)

Strategic Community Plan 2015-2025

City of Kalgoorlie-Boulder (2015)

Growing Kalgoorlie-Boulder — Planning for
Growth under the Regional Centres Development
Plan
Strategic Directions Plan 2012-2021

DRD and WAPC (2017)
Shire of Coolgardie (2012)

The information from the plans was used to:
•
•

Assist in identifying where post-mining land uses might leverage strengths such as the natural, built and
social capital, and address challenges (such as energy security).
Guide an evaluation of the potential benefits or otherwise of different mine closure strategies and land
use options.

The limitations of using the information in the strategic documents in this way include gaps in information as the
strategies were not formulated with the intention of informing mine closure strategies. For example:
•
•

No publicly available region-wide assessment was found during the case study, of areas where
conservation actions would have greatest benefit (such as the Queensland Strategic Offset Investment
Corridors 10).
Land use plans excluded consideration of the post-mining use of mining areas for the reasons outlined
above.

The benefit of a particular land use option was inferred from the strategic plans, but during the evaluation, this
may have been over or under-estimated due to the lack of data on how the option could influence the overall
regional cumulative impacts. This is discussed in further detail in the option evaluation section below.

10
Strategic Offset Investment Corridors have been established to guide biodiversity offset projects in areas surrounded by
high biodiversity value.
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Table 5-2: Key strategic planning themes, areas of focus and key initiatives.
STRATEGIC PLANNING - KEY THEMES
Diversify economy

STRATEGIC PLANNING - KEY AREAS OF FOCUS AND INITIATIVES







Scientific research and education







Utilities

Building on the strengths of the mining industry
Encouraging the development of new and innovative industries through:
o
Industry led innovation hub that stimulates business start-ups, cross sector collaboration and provides support for emerging businesses
and entrepreneurs
o
Working with key industries to explore options for further cluster development
o
Investing in the entry and growth of new and existing businesses and entrepreneurs in the region
Enhancing research and education (see below)
Providing enabling infrastructure (see utilities below)
Encouraging tourism (see below)
Enhancing the agro-business productivity (see food and biomass production below)
Attracting investment into the community through world class research and education facilities (e.g. WA School of Mines - WASM) and through
knowledge exports
Encouraging innovation to facilitate local economic diversification
Providing good quality secondary and tertiary education to maintain workforce capacity in the region
Assisting Aboriginal students achieve national standards in education and equal access to employment opportunities
Addressing skills gaps and building local workforce capacity

Improve the security of energy supplies and achieve independence from the South West Interconnected System (SWIS) (DRD & WAPC, 2017).
Improve the long-term security of water supplies (GEDC (2016); DRD & WPAC (2017)
Pursue options for a regional waste hub (GEDC (2016) (2012); DRD & WPAC (2017). Waste facilities have been known to be developed in disused mine voids
including waste to energy plants and composting facilities.
The Kalgoorlie-Boulder Growth Plan (DRD & WAPC, 2017) notes an initiative to establish an interagency working group to identify and enable additional land
for strategic industrial development purposes.

Tourism

Growth within tourism is seen as a key economic diversification strategy. There is a strong focus on increasing tourism from the federal to the local level.
Specific government initiatives at the time of the case study included:

Promoting WA and showcasing the state including Rowles Lagoon and the Outback Way

Establishment of an Arts and Culture Trail.

Food and other biomassproduction

Two of the Gol fields Esperance Development Commission’s strategic planning documents identify the need to support diversification of pastoral activities as
a way of supporting the viability of pastoral leases including:

Supporting research and development of viable alternative rangeland enterprises (including forestry and aquaculture)

Encourage market development of new products from regional producers

Supporting value-added processing

Indigenous development

The low level of Aboriginal economic development was identified as a major issue in most strategic planning documents. An Aboriginal Economic
Development Strategy (AEDS) was developed as part of the Kalgoorlie-Boulder Growth Plan (DRD & WAPC, 2017) and the following initiatives were identified:

Support opportunities in tourism and creative industries

Joint ventures between Aboriginal and non-Aboriginal organisations

Aboriginal art, culture, and language

Support for at-risk Aboriginal youth including the development of a multi-purpose youth activity centre

Support for improved Aboriginal educational outcomes through enhanced linkages between vocational training and employment placement
programs

Strategies to improve Aboriginal employment and business opportunities in mining and related industries

Promotion of Aboriginal business development in creative industries, tourism and natural resource management
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STRATEGIC PLANNING - KEY THEMES

STRATEGIC PLANNING - KEY AREAS OF FOCUS AND INITIATIVES

Recreation

The GEDC (2016), City of Kalgoorlie-Boulder (2015) and the Shire of Coolgardie (2012) all note the importance of recreational facilities to sustainable and
liveable communities The Great Western Woodlands Recreation Strategy also states a 10-year ambition to provide safe and enjoyable recreation and tourism
experiences.
At the time of the case study, the Labor Government had committed to investing $2 M to develop motor sports in the Goldfields region.

Conservation

A number of strategic plans have goals to maintain and conserve biodiversity, native species and communities, landscapes, and the environment.

Arts & culture

Development of arts and culture in the Goldfields region was supported by a number of strategic plans (GEDC (2016); DRD & WAPC (2017); Department of
Culture and the Arts (2014); Country Arts WA (2015)) and the following key initiatives identified:

Support the development of regional arts and cultural festivals and arts enterprises

Research and identify opportunities for creative industries

Facilitate the creation of public art that reflects local stories including Aboriginal and multicultural people’s stories

Facilitate the development of sculpture trails on Aboriginal lands

Workforce capacity building

A Goldfields-Esperance Workforce Development Plan has been developed by the Goldfields Esperance Workforce Development Alliance and the Department
of Training and Workforce Development. Strategies in this plan relevant to alternate approaches to mine closure planning were mostly centred around
improving education outcomes and social and cultural opportunities.
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The spatial analysis (see below) attempted to address some of the gaps in information on built and environmental
capital, but this relied on publicly available data which was subject to the same limitations as the strategies in
terms of availability of information.
Form 2 CIA would provide more comprehensive information on the baseline conditions within a region to guide
the development of mine closure strategies aimed at managing cumulative impacts.
Spatial analysis
The spatial analysis mapped available information on land constraints and land use capability to inform potential
post-mining land uses to those areas of land with the best capability to support them. The Goldfields case study
considered spatial data 11 on:
•
•
•
•
•
•
•

Pastoral land capability;
Location of conservation areas;
Location of centres of population and industrial infrastructure such as gas pipelines, water pipelines,
powerlines, roads, rail;
Designated tourist trails and existing tourist attractions;
Tenure;
Native Title claims; and
Land use planning zones.

However, there were gaps in the biophysical information available and data on the different land capabilities in
the region in relation to those required by different potential economic development options.
A Form 2 CIA – to evaluate regional baselines and the pressures of existing cumulative impacts – could have
supplemented the spatial context analysis and further informed post-mining land use plans. RCIA designed to
inform post-mining land use planning could expand the spatial data available to include data on land capabilities
required by the different economic development opportunities identified in regional planning (see the
opportunity identification section below for further discussion).
Opportunity identification
Potential opportunities for post-mining land use and economic transition planning were identified from:
•

•

The direction set by the economic development plans for the region (see Box 1). These plans provided the
primary direction for post-mining land use opportunities as they had already considered the comparative
advantages of the region and identified those industries that would have the best opportunity to be
feasible in the Goldfields context. They also identified requirements for key enabling infrastructure. An
opportunity aligned to the regional economic development plans for a region was considered to be more
likely to be sustainable in the long-term.
The spatial data set which enabled areas with the best capability to support a particular land use to be
identified. For example, the best locations for:

Depending on the context of a site and the direction of economic development plans, additional data such as
soil types/suitability for different types of agriculture, topography, areas of dry land salinity, surface water and
groundwater availability, areas of flood risk, solar and wind resources, and areas suitable for carbon storage
projects may also be considered in a spatial analysis.
11
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A solar power project might be in close proximity to a regional transmission line and on land with
a north facing aspect.
A tourism project would be in close proximity to a designated tourist trail and other tourist
attractions.
A conservation project might be on relatively undisturbed land within the mining tenement and
in close proximity to existing conservation areas.

The spatial data sets also identified potential constraints that would need to be overcome such as
underlying tenure and land use planning zones.
•

The portfolio analysis which identified key assets and legacies that could be leveraged for a post-mining
land use or would need to be managed at each of the sites. For example, some sites were located close
to public roads, and while standard abandonment bunding can and will be put in place, third-party access
risk could be further reduced through active management of the sites provided as part of a post-closure
land use.

In studies conducted after the case study was completed, the internal context analysis considered the strategic
goals and initiatives within organisations. These were of benefit in identifying potential post-mining land uses as,
in some instances:
•

•

A company need could result in the company becoming a foundation customer for a new land use that
could then be expanded to service other customers in the region. For example, where companies were
looking to decarbonise their activities, a renewable power plant could be established to service the
company in the first instance but expanded to supply other companies in the future.
A company commitment (e.g., to biodiversity) could provide the incentive for a post-mining land use or
regional enhancement on adjacent buffer land.

One of the constraints to the opportunity identification process in both the Goldfields and other case studies was
the absence of publicly available data on the land capability requirements of the different economic development
strategies identified in regional plans. While often absent, such data, is sometimes available through studies
commissioned to support the implementation of regional economic development plans. For example, the Pilbara
Development Commission assessed sites suitable for algal culture and the Department of Primary Industries and
Regional Development (DPIRD) has conducted several studies on land suitable for irrigated agriculture in the
Pilbara (DPIRD, 2017). Further high level publicly available information on the land use capabilities required by the
key industries identified within economic development plans would be of significant value to post-mining land use
planning and , as identified above, could perhaps be collated at a high level by a Form 2 CIA.
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Box 1. Land use opportunities brainstormed following a review of regional plans

The potential short to long-term post-mining land use and economic transition opportunities that were identified as possible future land uses that
could be considered across the combined mine and pastoral land assets of the mining companies (as identified from the regional plans) included:

Mining tourism – linked to heritage trails and use of old infrastructure

Adventure and extreme sports

Aboriginal use

Renewable energy

Alternative pastoral/agricultural activities

Carbon farming

Rangelands R&D – which could include monitoring to improve knowledge of the effectiveness/impacts of various pastoral practices and
improvements, and research into sustainable rangelands initiatives

Use of mine pits for:
o
Water harvesting
o
Salt harvesting
o
Aquaculture

Use of mined pits and waste rock dumps for training such as:
o
Research on the use of Unmanned Aerial Vehicles (UAVs) in pastoral/mining situations
o
Fire rescue and bush fire research and suppression
o
Army exercise grounds/4WD training
o
Dozer/rehabilitation skills
o
Bush survival

Opportunity evaluation
There are various phases of opportunity evaluation required prior to deciding whether a mine site might be an
appropriate candidate for a particular land use. These range from screening to identify where it may be viable to
implement certain land uses through to concept, pre-feasibility, and detailed feasibility studies.
The Goldfields case study evaluation was at the high-level screening phase. The aims of the assessment were to
test at a conceptual level how the:
•
•

Different land use opportunities might align with both company and stakeholder goals; and
Residual risks of the different land use opportunities might compare to the residual risks associated with
a traditional approach to closure entailing return to a vegetated state similar to the pre-mining land use.

In the absence of data and tools that could be used to evaluate the social, cultural, economic and environmental
outcomes associated with different post-closure scenarios, the Goldfields case study used the following
approaches to evaluate post closure land uses at a high level:
1. An assessment of how the different land uses aligned with the strategic objectives of the companies and
stakeholders.
2. Consideration of the residual risks arising from example post-mining land uses.
These processes are discussed in further detail below.
Alignment with strategic objectives
The companies’ strategic objectives were to:
•
•
•
•

Enable relinquishment with limited or clearly defined ongoing liability;
At an agreed point in time, the alternate land use should be self-supporting and sustainable without
ongoing company input;
Result in higher overall value or beneficial use; and
Not unduly constrain future operations given benefits realised from other objectives.

Given that the evaluation was aimed at testing the concept of alternate post-mining land uses, rather than taking
specific land uses forward, there was no direct engagement with external stakeholders during the evaluation
phase. Stakeholder objectives were inferred from outcomes of community consultation reported in strategic plans
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and/or stated objectives in strategic plans or on government agency websites. Unsurprisingly, this approach
uncovered some alignment between objectives, but also some areas of conflict. As discussed in Chapter 1,
different assessments of values and acceptable thresholds is a key challenge, but a CIA that has identified valued
environmental and social components (VECs) through a structured collaborative process with key stakeholders
would add significant value to this screening phase for future projects.
Assessment of residual risks
Examples of land uses were assigned to available sites to test the residual risks associated with different land uses
in differing land ownership, tenure, and surrounding land use contexts. The risk assessment attempted to consider
risks and benefits of the post-mining land use compared to a traditional approach to closure from the perspectives
of a range of stakeholders including:
•
•
•
•
•

Underlying landowner/leaseholder (e.g., pastoralist, Department of Land Planning and Heritage);
Post-mining land manager (e.g., Department of Biodiversity Conservation and Attractions (DBCA) in the
case of unallocated crown land);
Third party owner/operator of the land use;
Regulators; and
Local government authority.

The participants in the risk workshop were primarily from the mining companies, but an external lawyer and policy
advisor also contributed. The philosophy of the evaluation was that there should be no net increase in risk for
each stakeholder considered, and that overall outcomes from each stakeholder’s perspective must be beneficial
or at least neutral compared to a traditional approach to closure. Where residual risks were rated as higher than
a traditional approach to closure, mitigation measures were identified to reduce this risk. In general, the
assessment concluded that a productive post-mining land use could be beneficial to most stakeholders if certain
mitigation measures were put in place.
Obviously, the limitation to this approach was that the stakeholders considered in the risk assessment did not
actually participate in the identification and ranking of risks. A workshop with a wider range of stakeholders to
identify their perceptions of the benefits, risks and associated mitigation measures for different types of postmining land uses would be beneficial to address some of the barriers to alternative post-mining land uses outlined
above and could potentially guide the scope of a Form 3 RCIA.
A Form 3 RCIA would provide significant value in enabling more objective assessments of the relative risks
associated with a traditional approach to closure and an alternate post-mining land use combined with action
taken on adjacent land controlled by mining companies to optimise social, cultural, environmental and regional
economic outcomes. If simple evaluation tools were available as an output of a Form 3 RCIA, they could be used
to assess and refine alternative mine closure scenarios. Useful aspects of evaluation would include high level
indicators of:
•
•
•
•
•

Social and economic impacts/benefits;
Impacts/benefits to land values;
Costs of land management effort to the post-mining landowner/manager;
Impacts/benefits to water quality or quantity; and
Impacts/benefits to biodiversity.

Strategic plan development
There are two aspects to strategic plan development:
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1. Developing a spatial plan of those areas of land with the best capability to support different land uses,
and
2. Developing an implementation plan to realise new post-mining opportunities and mitigate adverse
impacts of closure to regional communities.
The Goldfields case study developed a high-level concept master plan for the region occupied by the companies’
mining tenure and associated pastoral leases. This master plan identified those areas that had best potential for
the following types of land uses based on the natural, social, and built capital at each location:
•
•
•
•
•
•

Pastoral;
Sport and adventure;
Tourism;
Conservation;
Industry and science; and
Festivals and events.

The Goldfields case study was conceptual in nature and designed to test what might be possible, rather than
develop a plan ready for implementation. However, there have been several other examples in Australia where
master plans have been developed for the post-closure use of mining and process plant sites and are being
implemented, including Alcoa’s Point Henry Geelong master plan (Alcoa, 2017), Hydro’s master plan for the Kurri
Kurri smelter (Regrowth Kurri Kurri, 2021) and Penrith Lakes Development Corporation master plan for the sand
and gravel operations of three companies in NSW (Penrith Lakes Development Corporation, 2021). These plans
have either been incorporated into government land use planning or have been endorsed by the authorities
responsible for land use planning. As discussed above, a Form 2 CIA could provide the information to facilitate the
development of a master plan.
The implementation plan is concerned with how parties might be attracted to invest in the land uses identified
during the opportunity evaluation and master planning processes. Typically, these plans may consider synergies
between different land uses and the ability to leverage the following to gain the critical mass needed for new
industries and the post-mining economy to be self-sustaining:
•

•

•

•

The outputs of one industry as inputs for another. For example, the Woodlawn mine has been turned into
a bioreactor for putrescible waste from Sydney. The gas from the bioreactor is used to generate electricity
and stabilise the electrical output of renewable solar and wind energy generation on site. Waste heat is
used for fish farming and hydroponic horticulture. Nutrient outputs from the processes on site are used
for agriculture (Veolia, 2021).
The same skill sets for different land uses. For example, many companies are starting to use remote
sensing for rehabilitation monitoring. These same skill sets can be useful in sustainably managing pastoral
land.
Existing markets and expand them into an adjacent market (e.g., pastoral land uses provide an existing
market for agricultural products which could be expanded to accommodate products from closed loop
irrigated agriculture projects established on closed mine sites).
Company needs/commitments to establish different land uses.

A Form 3 CIA may provide a tool for identifying the potential outputs from different land uses and mine closure
options including potential synergies between these outputs and other land uses that could use them as inputs.
Such an approach could possibly facilitate the optimisation of mine closure and economic development activities
across a region.
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5.3. Discussion
This case study demonstrated how RCIA could facilitate post-mining land use planning beneficial to stakeholders
including mining companies, regulators, communities, and other government agencies. In summary:
•

A Form 2 (evaluative regional) CIA could provide information to facilitate the development of a postmining master plan for a region which matches future land uses to land with the best capability to support
those land uses. This would enable the social, cultural, environmental, and economic outcomes of mine
closure activities and other industrial developments to be optimised across a region. Specifically, the CIA
could be used to:
o Identify areas of high or low value and prioritise actions for those areas.
o Identify regional (multi-site/multi-company) approaches to addressing the management of
closure risks.
o Identify precincts where mine site assets (such as water or power transmission lines) could enable
a post-mining land use to be established on disturbed land.
Data from mining companies on post-closure residual risks and key site attributes that may facilitate repurposing provide a valuable input to Form 2 CIA. Collected on a regional scale, such data could be useful
to regional planners, regulators and third parties interested in using closed mine sites for alternate land
use.
One of the key data gaps identified during the case study was information on the land capability
requirements of the different types of industries proposed in regional plans. RCIA designed to inform postmining land use planning could include consideration (at a high level) of the land capabilities required by
the different economic development opportunities identified in regional planning.

•

Form 3 (predictive) CIA would facilitate the evaluation and assessment of mine closure options and could
facilitate better regional outcomes by considering not just the mine sites themselves, but also how other
possible developments/projects might interact with mine closure plans, for example:
o Where best value might be achieved from conservation projects; or
o The relative risks and benefits of repurposing a mine site to support another industry rather
than that industry being developed on undisturbed land.
Perceptions of risk and different assessments of values and acceptable thresholds are key challenges for
mine site repurposing and relinquishment in Western Australia. Form 3 CIA that has identified valued
environmental and social components, through a structured collaborative process with key stakeholders,
would provide significant value in enabling more objective assessments of the relative risks and benefits
of different mine closure options and post-mining land uses, with the evolution of concepts gaining
greater levels of detail over the life of mine. Engagement with key stakeholders and regulators on the
perceived risks and benefits associated with mine closure and re-purposing could be used to guide the
scope of a Form 3 CIA.
If simple evaluation tools were available as an output of a Form 3 RCIA, they could be used to assess and
refine alternative mine closure scenarios. Useful aspects of evaluation would include high level indicators
of the likely:
o
o
o
o

Social and economic impacts and benefits
Impacts and benefits to land values
Costs of land management effort to the post-mining landowners and managers
Impacts and benefits to water quality or quantity, and
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o

Impacts and benefits to biodiversity

Form 3 CIA is a tool for identifying the potential outputs from different land uses and mine closure options
as well as potential synergies between these outputs and other land uses that could use them as inputs.
Such an approach could facilitate the optimisation of mine closure and economic development activities
across a region.
While this case study establishes the benefits of RCIA to mine closure and post-mining land use planning, key
questions that need to be answered include:
•

•

•

Who would be responsible for conducting a Form 2 CIA and developing the key inputs for evaluation
tools that could be used by companies using a Form 3 CIA to evaluate various mine closure scenarios?
This is a key issue since there are multiple beneficiaries of the outputs of RCIAs and no one party that
could be identified as the primary beneficiary. It could be argued that as a public good, Form 2 RCIA and
development of key inputs for a Form 3 CIA would sit with government.
How would data be managed and kept up to date? There are several parties that would hold data
required by a RCIA. Central coordination would be required to collate and manage the data from these
various parties.
How would the commercial impacts and implications of data sharing be managed? Some data on mine
site assets or risks may be commercially sensitive and arrangements would need to be made for
identifying where this is the case and managing the data accordingly.
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6.Interviews
6.1. Introduction
Despite widespread recognition of the need for coordinated, regional-scale approaches to cumulative impacts
assessment that support transitions to post-mining economies, there is a lack of purpose-built frameworks.
Chapter 1 outlined a typology of four forms of CIA, and argued the need for a framework to support three of these:
•
•
•

Understanding the baseline economic, environmental, and social factors within a region to mine
planning, activity, and closure (Form 2 CIA).
Planning for the post-mining future of a region, including potential post-closure land uses (Form 3 CIA).
Monitoring and managing cumulative impacts in a region over time (Form 4 CIA).

Interviews with industry and government professionals were conducted to explore the current practices, benefits
and challenges associated with cumulative impact assessment. Analysis of interview results identifies priority
areas for framework development: stakeholder engagement models, methodises for comparing and evaluating
different kinds of impacts, data sharing, regional definitions and governance and leadership models.

6.2. Methodology
Semi-structured interviews with industry and government representatives were identified as the most
appropriate qualitative method to support a foundational understanding of cumulative impact assessment across
multiple jurisdictions in Australia. 12 The interview methodology was selected and designed, in consultation with
the project advisory group, comprised of corporate, government, consulting and academic professionals with
experience in mine rehabilitation, impact assessment and mine closure. Semi-structured interviews were selected
over survey methods because interviews with open-ended questions have the capacity to delve deeper into topics
as they arise in conversation. This was deemed important by the advisory group given the potential for ‘unknown
unknowns’ (i.e., factors we are neither aware of nor understand), reflecting the infancy of mine closure and
relinquishment in Australia.
Exploratory qualitative methods outline the conceptual and thematic boundaries of the research topic by
answering ‘what?’, ‘who?’ and ‘where?’ questions (Yin, 2003, p. 6). In this research, the interviews were
exploratory. Analysis of this exploratory qualitative data aimed to provide scope and context for further research
and development of the RCIA framework.
Interview and analysis process
The interview questions were informed by the findings of the literature review and drafted in consultation with
the project advisory group (Appendix 1 – Interview Guide). ‘Semi-structured’ means that interviewees were
encouraged to speak openly in response to a series of open-ended questions, rather than sticking strictly to a
script. This approach allowed space for participants to make observations not anticipated by the researchers (Fife,

12
Data collection approved by the University of Western Australia’s Human Ethics, Office of Research, reference number:
2021/ET000158
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2005). Representatives of industry and government were recruited through the CRC TiME partners, the project’s
advisory group, and researchers’ networks. 13
Individual or small group interviews with up to three participants from the same organisation were conducted
between June 3 and October 12, 2021. Small groups made interviews conversational and allowed participants to
reflect on each other’s contributions. Interviews were recorded via MS Teams, transcribed with automated
software (otter.ai and NVivo), edited, and the transcripts shared with participants. Participants had the
opportunity to provide corrections, additional comments, and redact information. Twelve interviews were
completed, with a total of 22 individuals participating (Table 6-1). Participants represented three multinational
mining companies, one Australian company, three state government departments, and four statutory
authorities. 14 To avoid identifying individuals, the specific positions and organisations of participants are not given.
Representation was from four states and one territory, including interviewees with national and international
experience. This scope enables inference about cumulative impact assessment within Australia but cannot make
specific or detailed claims about any specific jurisdiction. Additionally, findings were checked for consistency
against the literature review (Chapter 1) and case study (Chapter 5).
Table 6-1 Number of interviews
GROUPS

INDIVIDUALS

JURISDICTIONS

4

8

WA, Tas, Qld, Australia,
Global

State Government Department

4

8

Qld, WA, Vic

Statutory Authoritiesa (including EPAs)

4

6

WA, NT, Vic

12

22

Industry
Government

TOTAL

Note that we also aimed to interview employees of Aboriginal Land Councils but did not receive Human Research Ethics approval to
include Indigenous people or organisations in our sample.
a

Interview responses quickly reached a point where similar reports of current practice, benefits, and challenges
were being expressed despite interviewees from different kinds of organisations (mining companies, Government
Departments, and statutory authorities) and jurisdictions (WA, NT, Queensland, Victoria and Tasmania) repeat
similar information.
Analysis proceeded through thematic coding of interview transcripts, which allows a comparison of themes,
concepts and issues discussed in each interview. Coding of interview transcripts began from general themes based
on the interview questions (Figure 6-1; Appendix 3). A second coding of the data organised by themes then
disaggregated general themes into specific issues which were reaggregated with similar issues into groups of two
or more (Figure 6-2; Appendix 3). 15 This mid-level of generalisation allows comparison of the semi-structured
transcripts as discussion points (Appendix 2).

Representative groups identified were industry professionals working on mine closure in junior, mid-tier and major mining
companies, state government department regulators, government regional planners, local-government, Commonwealth
regulators and government authorities, including Environmental Protection Authorities.
14
Statutory authorities are government entities created through legislation to provide independent advice, enforcement or
accountability (Department of Finance, 2021). For example, Environmental Protection Authorities (EPAs), development
commissions or Native Title Representative Bodies (NTRBs, commonly called land councils).
15
General codes were deductive – they were drawn from established research questions. The specific issues were inductive
because they emerge from participants’ responses.
13
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6.3. Results and discussion
Themes and issues
During the coding of interview transcripts, data were grouped into seven themes:
•
•
•
•
•
•
•

‘Challenges for CIA’
‘Current governance of CIA’
‘Current Practice of CIA’
‘Benefits of RCIA’
‘RCIA Framework needs’
‘What is a region?’
‘Who should drive RCIA?’
(Appendix 3 – Interview coding frequency; Figure 6-1).

Each of these general themes was further broken down into reaggregated issues (Figure 6-2), again displaying the
number of references to each by type of participant.
‘Challenges’ was the most frequently referenced theme among participants from State Government, Statutory
Authority and Industry (Figure 6-1), with the most common issues being ‘data sharing’, ‘competing interests’, ‘a
lack of clear requirements’ and ‘reasonable foreseeability’ (Figure 6-2). The second theme ‘Governance’ captures
discussion of different existing governance arrangements, including voluntary collaborations between
proponents, regulatory requirements, and collaborative initiatives between government agencies. The third
largest general theme, ‘current practice’, captures ‘nothing formal’ and ‘internal only’, in reference to absence of
RCIA regulation. This theme also includes regulated processes, such as ‘environmental approvals’ and ‘closure
planning’. These two themes, practice and governance, were mentioned more often by industry professionals
than by government participants (Figure 6-1).

Themes by participant type

Figure 6-1 Theme frequency by participant type
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‘RCIA framework needs’ captures discussion about what a potential framework for RCIA should include. ‘Not tickand-flick’, captures the sentiment that a framework needs to be more meaningful than a box ticking exercise
added on to existing project assessment processes. ‘Leadership’ and ‘stakeholder engagement’ were also
mentioned. The theme, ‘What is a region?’ is concerned with the ways that each participant determines regional
boundaries. These included iterative and staged approaches emphasising one or more of ‘bioregions’, ‘community
interests’, ‘starting from local government areas’, ‘geology’ and ‘cultural and historical’ factors. ‘Who should drive
RCIA?’ captures the various kinds of agencies that were deemed appropriate for facilitating and regulating RCIA.
Definition of cumulative impacts
There was broad consensus on the definition of cumulative impacts amongst practitioners. This definition from a
mine closure professional was typical of responses:
In mine closure, cumulative impacts are impacts that have happened over a period of time or
into the future from our proposed activities […] We need to understand, cumulatively, who
else is impacting in our ‘region of influence’ and how those impacts may interrelate. – Mining
Industry Professional 16
Every interviewee agreed that cumulative impacts are not limited to environmental impacts but should integrate,
at least social and economic impacts, with some interviewees also considering cultural and health impacts. There
was unanimous agreement that cumulative impacts should be addressed at the regional scale.
While participants understood the concept of cumulative impacts in line with the definition cited in Chapter 1,
they identified the need for clarity, agreement, and guidelines on the assessment of cumulative impacts on a
regional scale, including:
•
•
•
•

Processes for stakeholder input
How ‘regions’ should be determined
What should be included as ‘reasonably foreseeable’ future development, and
How to set baselines

The interviewees’ elaborations of these concepts are discussed below.

All quotes in this report have been edited for readability and formality without changing their meaning. All participants
were sent draft copies of this report to check and correct quotes and information. Identifying details including names, places,
and job titles have been omitted. Participants are identified by their role and type of organisation.
16
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Issue frequency by participant type and theme

Figure 6-2 Issue frequency by interviewee type and theme
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Current practices of cumulative impact assessment
At the time of interviews, none of the interview participants were systematically undertaking regional cumulative
assessment for environmental, social, economic, and cultural impacts. Government and industry interviewees
consider cumulative impacts routinely as part of environmental approvals processes. However, it was
acknowledged by all industry participants that there are few consistent or clear guidelines and definitions on
where, when and how to conduct and document cumulative impact assessments.
Impact assessment can be outsourced to consultants, perhaps leading to a lack of ownership of the impacts and
their assessment:
Impact assessment is not something we do internally, it tends to be a piece of work that we
outsource to a consultant. [...] That has its downfalls in that we outsource some of this
knowledge […] but one of the benefits is that it gives communities an independent opportunity
to provide feedback outside of conversations with us. – Mining Industry Professional
As this participant explained, such outsourcing may not be entirely negative, but may improve trust and
communication at the expense of consistency between sites.
Cumulative Impact Management
In contrast to the current regulatory and project focus of impact assessment, participants identified examples of
regional and collaborative approaches to managing cumulative impacts. Cumulative impact management can
mitigate against identified issues without necessarily seeking to understand the full range of cumulative impacts
across a region. Collaborative monitoring and management of cumulative impacts was reported to occur where
there was common interest between companies, government and other stakeholders in responding to specific
identified issues.
Cumulative impact assessments are readily undertaken to mitigate negative impacts (eg. water resource
allocation, remnant bushland clearing) and provide positive impacts (eg. funding for regional schools and
coordination of offset programs). Each group of participants, with the exception of one, confidently identified that
such ad-hoc collaborations and small-scale initiatives on impact management, as useful as they are, should be
scaled up with greater coordination, guidelines and resources.
Benefits of regional approaches to cumulative impact assessment
Improved regional development planning; enhanced environmental, social, and governance (ESG) reputation;
supporting social values; protecting and enhancing biodiversity; improved likelihood of relinquishment; and better
risk and financial management were identified to be the key benefits that can be obtained from undertaking RCIA.
As an example, participants identified the potential for more efficient targeting of funds for planning, biodiversity,
and risk management on a regional scale compared to an individual project scale. For example, it was suggested
that biodiversity values could be more effectively supported at the regional scale by linking biodiversity corridors.
Offsets were one obvious area where regional approaches to impact assessment and mitigation hierarchies could
lead to more efficiency and better biodiversity outcomes:
There is value in reconsidering how offsets could be applied more effectively – [to be] better
aligned with threatened species recovery plans [for example], as opposed to piecemeal
projects. A substantial amount of money [is contributed to offsets from the resource sector],
but I am yet to see an equivalent outcome in terms of real conservation enhancement that
comes from that level of investment. – Mining Industry Professional
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RCIA was identified by interviewees to be a mechanism that could facilitate improved corporate ESG, community
trust and associated social licence to operate with regional planning a key tool to advance this. A regional focus
on cumulative impacts allows individual mines to better contribute to long-term social, economic, and
environmental objectives and government planners to create medium to long-term strategies. For example, in
planning investments in future workforce capacity:
If we knew what other activities are in the pipeline five, ten years away, we could start
promoting those and reskilling [the] workforce. – Statutory Authority Member
Enhanced regional planning may be especially important to Traditional Owners who have the longest standing
relationships and future commitment to regional landscapes and cultural heritage. 17 This is particularly relevant
in areas covered by native title claims where land assessments are needed to assess and plan opportunities
beyond the life of mining. The role of Traditional Owner organisations was emphasised, including the special
position amongst stakeholders because of their connection with country and cultural values:
Discussions with Traditional Owner organisations, native title bodies, [and] representative
corporations are a huge part of conversations to co-design next-life land use. The Traditional
Owners often have heavy input into closure design, final landform, and land use. They will say
‘no, that waste rock dump hill looks too mine-y, let's soften it a little bit so that it more
accurately reflects the cultural values that we have for this space’. – Mining Industry
Professional
Specific tools for engaging with Indigenous people and lands are discussed Chapter 3, which acknowledges and
fills a gap in culturally appropriate engagement models and knowledges for engaging with Traditional Owners.
Defining ‘region’
The lack of a clear definition for ‘region’ was a gap expressed by most interviewees that prevents a clear pathway
for the implementation of RCIA. 18 When asked how stakeholders define regional boundaries in practice,
interviewees described a process based on pre-existing political boundaries, such as local government areas;
language groups; or on environmental systems such as water catchment areas. Regional boundaries, particularly
for economic and social impacts, are modified in an iterative process. One interviewee explained that to determine
their regional boundaries, they start by considering
The communities that exist in [the local government area], plus communities to the east,
where our downstream impacts are clear - Statutory Authority Member
Likewise, another group explained that the benefits they could produce through community engagement
programs would be more effectively targeted if they limited their regional boundaries to smaller towns closer to
the mine and excluded larger regional centres.

Traditional Owners were not interviewed as part of this research because human research ethics approval did not cover
engagement with Aboriginal and Torres Straight Islander people.
18
Chapter 1 explained that the definition of regional boundaries may be simply determined by existing regional institutions.
In other instances, regions are defined by geological features (e.g. Hunter Valley, water catchment, Bowen Basin), or socialcultural characteristics (e.g. Western Desert), or economic parameters (e.g. supply chains, infrastructure corridors). These
may coincide or overlap with each other, producing different regional boundaries for different kinds of impacts.
17
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In practice, boundaries of a region must be practical and adaptable to context. Regional boundaries may differ for
different kinds of impacts, especially where ecological, economic or cultural impacts may be felt over different
spatial scales.
Our ‘area of influence’ is largely catchment based. We look at local surface water flows, but
also the local economic region for social and economic impacts. – Mining Industry Professional
They must reflect where the impacts and opportunities of industry are strongly felt.
Defining a region is where you perceive your impacts to be and where you have people who
are impacted. – Statutory Authority Member
Guidance on how to conduct the iterative process of defining a region will be an important element of the RCIA
framework.
Challenges for cumulative impact assessment
Interviewees identified a range of challenges associated with coordinating and conducting cumulative impact
assessment (Table 6-2).
Data sharing, and associated issues around confidentiality, access, transparency, and trust, was quickly identified
as a significant challenge to implementing cumulative impact assessments at the project or regional scale.
Some companies are open to sharing data, where others are not […] There's a lot of potential
for cost savings if there was greater trust. – Mining Industry Professional
The only disagreement about the difficulty of data sharing that emerged was when one interviewee, who when
asked about data sharing and confidentiality, said:
That was probably an issue a decade ago. I'm seeing now that the information is being provided
by companies into [digital data sharing platforms]. [Reluctance to share data] has largely been
overcome, it's only a very small percentage of data that would [still] be deemed to be
commercial in confidence by companies. – Statutory Authority Member
Digital data sharing platforms mandated by regulators may help to overcome some of the concerns about
confidentiality, but as evidenced by some interviewees, a cultural shift in data ownership is still required. 19
I actually don’t think it's in our DNA to be that collaborative. […] From a purely commercial
perspective, it is a competitive environment. Having said that, a lot of this data quite often
doesn't have commercial sensitivities attached to it. – Mining Industry Professional
Digital data sharing was also identified in the Chapter 1 as a priority area for development.
Table 6-2 Challenges associated with coordinating and conducting cumulative impact assessment

Access to high quality, reliable data
Access to land for stakeholders and TOs
Comparing quantified and intangible impacts

19

Link to SAFE and project 4.1
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Confidentiality when consulting stakeholders about commercially sensitive information
Conflicting philosophies towards stakeholder communities
Coordinating with other industries
Data collected but not shared
Demographic changes and evolving community views
Determining what is reasonably foreseeable
Difficult negotiations with competing interests
Disentangling impacts of mining, rehabilitation from other environmental processes
Do new starters benefit from previous investment and work?
Future developments undermining good rehabilitation efforts
Inconsistency between jurisdictions
Industry collaboration dependent on individuals
Lack of clear legislative head power
Lack of examples to follow
Lack of government coordination
Lack of social and demographic data
Measuring concentrations versus loading
Overwhelming scale of the problem
Replicating environmental monitoring
Respecting commercial in confidence
Restrictive land tenure
Restrictive rehabilitation requirements
Setting environmental, economic, and social baselines
Setting the base case scenario when there is no ‘do nothing’ option
Sharing neighbours’ environmental data sets
Stakeholders with competing interests
Subjective environmental values
Technical issues for rehabilitation such as soil quality, viable seed and rainfall
The number of permutations and combinations of rehabilitation options
Transparency and access to ‘state of the mines’ data
What is the baseline when there has already been 100+ years of mining?
Which stakeholders should be more influential?
Between government and industry, there appeared to be some frustration in the lack of data sharing, thus limiting
the ability to complete longer-term (five to ten-year) regional planning. In turn, mining industry professionals
explained that the lack of regional plans and objectives to guide relinquishment means they do not know what
kind of data regional planners require.
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Grievances about data then highlighted a barrier to regional scale cumulative impact assessment, a lack of
leadership and coordination. Regional planners expressed that they want more data from companies about the
state of landscape, companies want clearer regulation and guidance from regulators, EPAs need regional planning
criteria to assess predicted impacts against, while regulators are constrained by current legislation. All parties are
constrained by available financial and human resources. This issue is picked up again below in the discussion about
who should be leading RCIA.
Transparency and access are other challenges related to data. The problem of transparency and access is most
acutely experienced where there are power and knowledge asymmetries between groups. For example, between
multinational companies and Traditional Owners.
There is no mechanism for Traditional Owners to go in and do an independent assessment of
the value of [mine] land. This means there may be millions of dollars wasted rehabilitating sites
that can’t be rehabilitated. – Statutory Authority Member
This ‘wasted money’ may be better invested if guided by Traditional Owner’s traditional ecological knowledge or
community preferences for alternate future land uses.
Land-tenure is another issue to consider in relation to access and transparency. Some Mining Industry
Professionals reported that even when they wanted to support transitions to post-mining land use that
communities, Traditional Owners or local businesses identified as desirable, they may be blocked by existing
designated land-tenure or regulatory requirements to rehabilitate land to its pre-mining condition.
While technical issues in conducting impact assessment and rehabilitation were identified to be “relatively
straightforward” for mine closure and rehabilitation professionals to overcome, dealing with these when
compounded over time in a region is more complex. For example, if managing water quality surrounding one
closed mine presents difficulty, managing it around three may be more than three times as difficult. The same is
true for managing stakeholders’ preferences, as one interviewee explained:
Most people want different things when it comes to rehabilitation and most people don't want
the same rehabilitation to be replicated many times. – Statutory Authority Member
A framework for RCIA
In each interview, researchers asked participants to imagine that they were unconstrained by the current
regulatory framework and project-by-project approach to impact assessment. We asked them what would be
required for a framework for RCIA that can facilitate mine closure strategies and post-mining land use on a regional
scale, including collaborative mechanisms and methodologies.
This underscored the importance of the purpose of RCIA and the kinds of decisions that RCIA is designed to inform.
As outlined in Chapter 1, of the four identified types of Cumulative Impact Assessment, this project is developing
a foundation for:
•
•
•

Evaluative regional cumulative impact assessment to understand the current conditions or baseline
within a region and the pressures that have generated those conditions (Form 2).
Predictive cumulative impact assessment undertaken as part of regional planning or strategic
assessment (Form 3).
Ongoing evaluative cumulative impact assessment to monitor and manage cumulative impacts within a
region (Form 4).
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Participants agreed with these objectives and articulated that a good framework for RCIA will bring together
currently disconnected fields of regional planning, environmental assessment, and mine closure. The focus was
on how CIA can support regional planning.
We need a plan for how things are going to get better. The cumulative impact assessment then
informs that plan. – Statutory Authority Member
Part of the challenge is [how] bioregional planning [can be] linked to strategic assessment. We
will very quickly discover that we don't have sufficient information [for bioregional planning],
and therefore you need investment in gathering that critical information to inform decision
making. – Statutory Authority Member
The framework is not concerned with predictive cumulative impact assessment undertaken by project proponents
as part of the regulatory environmental assessment process. RCIA can inform and complement but should not
replace or be confused with other reform initiatives like progressive rehabilitation, security bonds, project-based
EIA. Several participants emphasised that RCIA will not deliver value if it becomes just another ‘tick-and-flick’
exercise or requirement at the project approvals stage of mining.
Another [impact assessment] at the start of the mine will add to the regulatory burden when
we [cannot predict] what closure will look like in 30 years-time. As we approach closure, the
level and frequency [of engagement] with regional planners should increase to allow for
discussion about job retraining and business development strategies that take consideration
of changing economic climate in the town etc. [Regional closure planning] can then provide
better guidance to the mining companies. – Mining Industry Professional
There was demand, and from one participant most strongly, for a RCIA framework to focus on social and economic
cumulative impacts, given they are currently under-regulated compared with environmental impacts:
Attention has been and will continue to be focused on the natural environment. [A RCIA]
framework should start looking at the social and economic impacts. The natural environment
is relatively well governed by state and federal regulations. – Mining Industry Professional
Any framework for cumulative impact assessment needs a way to set baselines, values, thresholds, and triggers.
This could come in the form of clear guidance from regulators or the outcome of consultative processes with
communities and other stakeholders. Rigorous baselines are also an important foundation for community
engagement.
[Quality baselines] help provide credibility and build trust with the community. [It shows] we
know what's out there and that we are able to probably respond to their concerns. – Mining
Industry Professional
Robust methods and accurate data for setting baselines and predicting impacts are important for building trust
but need to be communicated effectively. Interviewees stated that impact assessment techniques and technical
methodologies are already well developed, but what is needed to make use of this information is consultation or
engagement models to determine community values and aspirations.
Impact assessment [methods] are well-developed. Ideas around how you apply the mitigation
hierarchy is also a well-developed practice. That's where having the engagement model is also
63

Final Report P1.1| Towards a framework for regional cumulative impact assessment

really important in terms of harnessing a broad set of views as to how you apply that mitigation
hierarchy. – Mining Industry Professional
In addition to determining values, community engagement models can ‘ground-truth’ data collected through
desktop reviews.
Impact assessments are run in two parts. There is a desktop piece of work to look at publicly
available data, research, literature, reviews, etc. And then a secondary piece, which is back
casting the data and ground truthing the data with communities through a series of interviews,
which are generally quite extensive. - Mining Industry Professional
Such engagement, of course, needs to be culturally appropriate.
Making sure that that participation is facilitated in a way that is fair, respectful and culturally
appropriate enables an open and transparent discussion over a long period of time. That's
something that we're constantly managing. – Mining Industry Professional
One group of state government regulators emphasised that community engagement is a two-way process of
education and understanding values, because if communities do not adequately understand baseline impact
levels, they will not be able to articulate realistic visions for post-mining futures.
There isn't enough understanding [amongst community groups] that the mine being closed
doesn't mean that that stewardship responsibilities go away. […] People need to understand
that, so they can make sound decisions in terms of what [their] expectations will be. – State
Government Officer
Once values and expectations are established, the framework then needs clear guidance on appropriate
methodologies, for assessing the significance of social, environmental, and economic impacts. Examples given
include cost-benefit analysis, multi-criteria analysis, environmental monitoring, and predicting economic
multipliers. Quantitative and qualitative methods will be applicable to different situations and a framework should
include criteria for selecting appropriate methodologies. A framework to guide RCIA will need a way to compare
and present data about different types of impacts affecting groups of stakeholders, including methodologies for
comparing different kinds of tangible or quantifiable and intangible impacts. As one interviewee asked:
How do you compare the landscape value of a rehabilitated mine site with the Traditional
Owner opportunities down catchment? Or ecosystem function? Trying to compare these
things within a common framework, is going to be pretty challenging. – State Government
Officer
One of the practical suggested requirements for a framework included an agreed and realistic process for what is
‘reasonably foreseeable’ when considering future impacts and how future developments are incorporated into
the scope of cumulative impact assessment.
All you can go on are projects that have either been announced, submitted for approval or if a
feasibility study's being conducted […] You can't plan for every potential possible future
outcome. – Mining Industry Professional
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There was consensus that a practical working definition of ‘reasonably foreseeable’ should include other approved
and proposed projects where formal applications have been made, but not those that have been merely
speculated about. Other participants explained that to provide certainty and consistency, a framework should
include definitions of terms, checklists of common cumulative impacts, and identify standard but adaptable
methodologies.
Finally, although we did not ask interviewees directly about the reforms or legislative powers, it became apparent
that a regulatory framework will be required for coordination and consistency within and between regions.
There's no shortage of frameworks and guidance on all different aspects of cumulative impact
assessment. But you actually need that governance structure and that legal backing. –
Statutory Authority Member
We need to get clear legislative mandate, which is increasingly happening, but also clear
definitions. Otherwise, we'll find that there'll be confusion across multinational companies and
across regulators. – Statutory Authority Member
This is especially true, if a government agency is required to provide leadership and coordination of RCIA
implementation.
Who should be leading the process?
Interviews provided clarity on the question of who should be leading the process of RCIA. As identified in
‘challenges’ above, there is a circular problem where each actor is waiting for someone else to do something first.
The solution to this, according to participants, is leadership, coordination and regulation. Industry associations
and peak bodies play an important role in leading the development of standards and setting norms. However,
being voluntary, they do not have the power to implement systematic regional impact assessment. The kind of
leadership required to lead systematic or consistent approaches to RCIA can only be provided by government and
it was discussed, who, within government could coordinate the process?
Somewhere along the line, the whole [Life of Mine] process needs to be more closely linked.
It doesn't matter if different agencies do different bits, but there needs to be an overarching
structure [for coordination]. – State Government Officer
If the purpose of a RCIA framework is to inform regional scale relinquishment planning and post-mining land uses,
it makes sense for regional planning bodies to play a central role:
I think we should focus on a [cumulative impact management] framework that is driven by the
regional planning bodies and helping them to best leverage all developments happening in
their region. – Mining Industry Professional
To support an approach whereby RCIA occurs through regional planning, adequate resourcing would be required.
Interviewees were uncertain about where adequate funding and capacity may be found.
[Regional Development] Commissions would be a logical [coordinator of RCIA] that has broad
responsibility and knowledge over all these sorts of sectors. […] but the Commissions probably
don’t have the capacity for this currently. – Statutory Authority Member
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Interviewees suggested a taskforce or coordinating agency that can coordinate relevant parties, both for data
sharing and overseeing the process of RCIA. All the various agencies with interests in the process need to be
brought together to provide clear expectations for proponents and communities.
While environmental protection authorities (EPAs) have a role to play in driving change and developing
information systems for environmental impact assessments, they were not considered the most appropriate body
to drive the reform process:
You need a [separate] entity that is funded on long term basis, has surety about structure and
process and commitment by government. – Statutory Authority Member
Resourcing and funding were only directly mentioned as a difficulty or requirement by four interviewees, even
though resourcing issues will need to be addressed when developing and implementing a framework.
Sourcing data for cumulative impact assessment
Reliable data, data sharing, transparency, and access were quickly identified as a major challenge to regional
cumulative impact assessments. Some of the interviews explored common sources of data to gain a deeper
understanding of this specific challenge. Data sources, particularly for social and economic data, were reported to
be fragmented and collected from sources not specifically designed for mining or impact assessment. This is
particularly the case for social and economic impact assessments:
We rely heavily on ABS [Australian Bureau of Statistics] and census data. Any kind of publicly
available data would be utilised. We also use internal data for [social and economic]
assessments, such as spend profile, employment profile and, if we have data available, how
many kids our employees have, how big households are, where they live, etc. All of this
information feeds into assessments to get an understanding of economic impact. We also go
through external engagement and consultation; we request data directly from stakeholders
such as chambers of commerce, regional economic development [agencies], [other]
corporations, any government departments we are speaking with who may have
commissioned their own research. It is a combination of internal data, stakeholder provided
data, and publicly available information. – Mining Industry Professional
This quote shows that mining companies are searching for and using any relevant available data, suggesting that
a curated digital data sharing platform would be beneficial. Mining companies are able to adapt and incorporate
disparate sources of data, but that, again, this needs to be combined with extensive stakeholder engagement to
ensure the data fits the lived experience of affected communities.
I think in closure, we tend to do social impact assessment and socio-economic impact
assessment, more in partnership with our communities. Collectively, we've [recognised] the
need for more data to inform long term planning for both the lead up to closure and postclosure, and also to help to design mitigation activities. – Mining Industry Professional
This detailed curated and verified data is often not shared with other operators within the region. There are
indications that this is changing for environmental data.
The idea of sharing information has become quite a lot more normalised. Digital EIA is going
to streamline and make it a lot smoother and more manageable. – Statutory Authority
Member
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Digital data sharing also has the potential to create more consistent impact assessment processes, within and
between regions and jurisdictions.
We do need a national supply chain of data and information. You can't just do it jurisdiction by
jurisdiction; it has got to be harmonised. – Statutory Authority Member
Establishing such a streamlined digital data sharing platform will both support and be supported by RCIA.

6.4. Conclusions
The explorative interviews conducted here emphatically confirm that the objectives of this foundational project
align with the demands of industry and government experts. There is significant demand for systematic
application of regional cumulative impact assessment for three purposes to: (1) establish baseline conditions in
mining regions, integrating social, economic, environmental and cultural impact analysis; (2) support regional
scale planning for post-mining futures; and (3) ongoing management of long-term impacts associated with mining
and mine relinquishment.
Twelve small group and individual interviews were conducted with 22 experts from industry, state government
departments and statutory authorities. Qualitative analysis of the interviews indicated that current practices of
cumulative impact assessment is limited to regulatory assessments and ad-hoc collaborative management.
However, there is substantial demand for regional approaches to understand baselines and plan for mine
relinquishment with multiple benefits identified.
Of the many challenges to conducting cumulative impact assessment, ‘data sharing’, ‘competing interests’, ‘a lack
of clear requirements’, and ‘reasonable foreseeability’ were most discussed. Reasonable foreseeability is
particularly significant for regulatory EIA project-based assessments. Data sharing is related to issues of
transparency, confidentiality, and accessibility, as well as a lack of data and data sharing technology. This is an
unequivocal confirmation that the challenges facing cumulative impact assessment are not so much technical or
methodological but about coordination, governance, and access. Overcoming the problems of data sharing
requires technological solutions, coordination, regulation, and a cultural shift in confidentiality and competition.
Analysis of the theme ‘Governance’, and ‘Who should drive RCIA?’ showed that while industry collaborations can
begin to overcome some of these challenges, they are ultimately limited by voluntarism, ad-hoc approaches, and
lack of consistency. Participants most often and most strongly identified that a coordinating Government agency
is needed to regulate and coordinate RCIA and bring together local, state and commonwealth governments,
proponents, and other stakeholders.
In summary, the interviews revealed five priority elements for an RCIA framework:
•
•
•
•
•

Stakeholder engagement models
Methods for comparing and evaluating different kinds of impacts
Data sharing
Regional definitions
Governance and leadership models

These five priority elements are expanded into a research and development agenda in the next chapter.
Figure 6-3 Priority elements of an RCIA framework identified for further development
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7. From foundations to dynamic digital RCIA
The synthesis of knowledge, review of frameworks, case study, and interview analysis have revealed significant
findings which inform the development of a Regional Cumulative Impact Assessment (RCIA) framework. This
concluding chapter highlights significant findings, details the outline of the RCIA framework, and presents an
agenda for further research and development. A key future activity is the development of a digital and dynamic
assessment platform that is adaptable for use by a range of stakeholders across jurisdictions with technical
guidance on priority elements.

7.1. Significant findings
The project examined the theory and practice of cumulative impact assessment (CIA) as it relates to mine closure
at a regional scale. The literature review identified a typology of CIA processes distinguished by their purpose and
approach. Interviews revealed that the development of regional-scale CIA is complex with issues being identified
in governance structures, current policy, tools, and methodologies. Eight key findings reflecting these themes are
articulated below.
•

There are four distinct forms of cumulative impact assessment (CIA)

Form 1: Predictive CIA undertaken by project proponents as part of the regulatory process, in which
consideration of cumulative impacts within the region may be required
Form 2: Evaluative regional CIA to understand current conditions within a region and the pressures that have
generated those conditions
Form 3: Predictive CIA undertaken to inform regional planning or strategic assessment
Form 4: Ongoing evaluative CIA to monitor and manage cumulative impacts within a region
Each form can be applied at the regional scale, and may include environmental, social, economic or cultural
considerations, depending on context, purpose and regulatory requirements.
•

Regional cumulative impact assessment for regional transitions in mining economies should
combine CIA to evaluate baseline conditions, predictive CIA for planning, and ongoing
monitoring across a region.

Form 2, 3 and 4 CIA can be developed into a four-stage RCIA process for regional mine relinquishment planning,
depending on specific purpose and context (Section 7.2). The four stages are 1) definition and initiation, 2)
evaluative CIA, 3) future planning informed by CIA, and 4) implementation (Figure 7-1).
The project-by-project approach to CIA undertaken as part of regulatory EIA (Form 1), while one of the most
common forms of CIA, is not a sufficient tool for regional planning due to its narrow focus and the fact that it
occurs early in the project life cycle. Such assessments may be informed by existing regional plans with the
identification of key values, baseline conditions and acceptable thresholds or targets within which a project level
CIA can be undertaken. Furthermore, the knowledge generated through Form 1 CIA – studies of impacts,
understanding pressures and risks to values at the point of project approval – may provide useful data for
subsequent RCIA.
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•

Current regulatory frameworks for CIA, including for strategic assessments and regional plans,
are inadequate for assessing the full range of mine closure impacts.

Most policy and regulation related to both cumulative impact assessment and mine closure in different Australian
jurisdictions retain a focus on biophysical environmental impacts, with less consideration of broader social,
economic and cultural impacts. Furthermore, while there are strategic assessment and bioregional planning
mechanisms under some environmental legislation, much of the existing policy and regulation is focused on
environmental impacts. Optimal planning for regional mine closure and transitions to post-mining development
– and maintaining the legitimacy of those plans – requires integrated consideration of social, economic,
environmental and cultural impacts.
•

RCIA for mine closure requires systematic coordination and institutional collaboration.

It is widely accepted that cumulative impact assessment and management requires collaboration between a broad
range of stakeholders (see Chapter 1.4 & 6.3; IFC, 2013; Franks et al., 2010). It is important to develop appropriate
collaborative governance arrangements for RCIA, which will be context-specific but guided by an overarching
framework. The appropriate governance arrangements will depend heavily on the processes for initiating and
coordinating the RCIA, and which entity takes overarching responsibility.
•

There is strong demand for government to initiate and coordinate RCIA for mine closure.

Although several legislative acts (e.g., the Environment Protection and Biodiversity Conservation Act 1999 (Cth)
and Environmental Protection Act 1986 (WA)) include provisions for regional-scale assessments, these are
voluntary mechanisms conducted at the discretion of individual proponents, whether government or private
(Hamman et al., 2021). This raises the question of how an RCIA for mine closure might be triggered and by whom.
The academic literature, industry publications, and interviews all identified that a government agency would be
the most appropriate stakeholder to lead the implementation of RCIA, and that there is a need for legislative
power to do so. Contrary to what we may have expected from industry, mining industry professionals pointed to
government regulation and coordination as potential solutions to risks posed by companies operating with lessthan ideal ethical standards (eg. Margerum, 2021). Regulatory excellence can reward businesses that are already
working to best practice with a level playing field.
Regional government agencies, such as the Regional Development Commissions in Western Australia, or the
bespoke Mine Land Rehabilitation Authority in Victoria, with additional support and resourcing, could be well
positioned for this role, given strong links into other government agencies and in-depth knowledge of regional
stakeholders, pressures and preferences.
•

Data sharing and digitisation are critical innovations.

It is widely agreed that access to high quality data is an essential requirement for RCIA, and that data sharing
mechanisms will be an important feature of RCIA practice in the future. Tools and processes for sharing
environmental data are progressing, with mechanisms such as the Shared Analytic Framework for the
Environment demonstrating how these systems can operate (WABSI, 2021). While progress has been made over
the past decade, a ‘cultural shift’ is needed to support its use and to overcome hesitations, particularly pertaining
to competitive concerns, among industry stakeholders. Careful consideration of confidentiality, cultural
knowledge and commercial sensitivity is needed to reassure stakeholders, companies, and consultants, of the
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benefits of sharing data. Regulated frameworks may help to overcome legal and trust barriers by placing the same
requirements on each actor.
•

Community and stakeholder engagement models are essential to RCIA.

Community and stakeholder engagement is critical to RCIA because the ultimate goal is to create visionary (but
realistic and achievable) plans that support the dynamic social, economic, and environmental aspirations of a
region post-mining. Engagement should be undertaken throughout the RCIA process and may serve different
purposes at different points in the process, for example to inform the community about the process, to educate
stakeholders about the implications of particular impacts, communicate about feasibility, to seek local knowledge
of baseline conditions and impact pathways, to establish a future vision for a region, to assess impacts and
evaluate alternative development trajectories, and many other reasons.
•

Indigenous knowledge and practice need to be integrated into RCIA.

Incorporating Indigenous knowledge and practice into RCIA requires special consideration to acknowledge the
unique and deep-time cultural relationship of Indigenous peoples to Country. The outcomes of RCIA stand to
benefit tremendously from the incorporation of Indigenous knowledge and approaches to managing land-use on
Country. Indigenous knowledge often considers social, economic, environmental and cultural impacts on land in
an integrated manner.
Indigenous land use agreements (ILUAs) and cultural heritage management plans (CHMPs) could provide a
foundation for incorporating Indigenous knowledge and practice into RCIA. The major immediate barrier to
greater integration is limited access to company and government land and data by Traditional Owners.
Methodologies exist that can be adapted for use in CIA, including Healthy Country Plans and cultural mapping
technologies for evaluating current conditions of landscapes and predicting future impacts (Form 2 & 3 CIA;
Chapter 4-3). Ranger programs and cultural land management provide mechanisms for ongoing monitoring and
management of cumulative impacts (Form 4 CIA). Integrating Indigenous knowledge and approaches has
recognised value for conserving cultural heritage. The potential value to economic, social and environmental
outcomes are significant but yet to be recognised.

7.2. A foundational framework for RCIA
As discussed in Section 7.1, one of the key learnings from this project was that an RCIA framework for mine closure
can contribute to three distinct activities related to post-mining regional transitions: understanding baseline
conditions within a region and the cumulative pressures that have generated those conditions; predictive
cumulative impact assessment of future development trajectories to inform the planning process; and ongoing
assessment and monitoring to support cumulative impact management. These three stages correspond to CIA
forms 2, 3 and 4. Prior to these, however, an initial stage is required to define and initiate the overall process. This
results in a four-stage framework, which in turn is supported by several processes and activities that should run
through all four stages. The proposed four-stage framework for RCIA for mine closure is presented in Figure 7-1,
and discussed in detail below.
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Figure 7-1 A foundational framework for RCIA
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Stage 1: Definition and initiation
The purpose of this stage is to initiate the process and define its objectives, geographic and temporal boundaries,
and governance arrangements.
•

Setting objectives

The first step in initiating an RCIA will be articulating its objectives and ensuring they are fit for purpose, taking
into account considerations such as the policy and regulatory context, the needs and expectations of stakeholders,
and the availability of resources. The legal review (Chapter 7) provides a high-level overview of CIA requirements
in Australian jurisdictions, while further detailed review will be needed for each region, including local, state, and
national planning policy. Determining the objectives of an RCIA will determine which of the three stages of RCIA
are required. It will also enable a prioritisation of activities within each stage.
The density and complexity of multiple mines within a region, at varying levels of maturity, will mean that the RCIA
will need to be revisited periodically, rather than conducted as once off exercise.
•

Regional definition

A pre-existing regional boundary will often act as the preliminary logical boundary for an RCIA. This could be a
local government boundary, Native Title Determination Area, water catchment, or area defined by any existing
regional plans or strategies. Based on an initial scoping of impacts, boundaries will be defined to capture the
geographic range of particular economic, social, environmental, and cultural impacts. Further adaption of the
regional boundary during assessment and stakeholder consultation may also occur in subsequent stages, as more
information is obtained. . In some cases it may make more sense to work with overlapping boundaries for different
issues, rather than trying to settle on a single boundary. It will be important to show how the boundaries relate
to other systems (e.g. biodiversity communities, aquifers and watersheds, local economies, etc). Consideration
should also be given to temporal boundaries, for example how far into the future the planning will extend, and
from how far back into history information will be gathered
•

Governance arrangements

A leading or coordinating entity must be identified, which in many cases will be a government agency or authority.
This entity may be nominated in legislation or may voluntarily initiate the RCIA process. In some cases, a
collaborative governance approach may be the most appropriate arrangement, with potential representation
from different levels of government, existing and potential future industry, the community, and Traditional
Owners. A stakeholder mapping exercise should be undertaken in this first stage to identify relevant stakeholders.
It will also be important to establish appropriate structures to support RCIA, which might include a coordinating
committee to manage the process, an advisory group to provide direction and advice, and specialist working
groups. The responsibilities of each group in conducting the RCIA should be clearly defined at this stage, together
with arrangements for communication between the groups. Governance arrangements may need to evolve
throughout the process. For example, the structures appropriate for CIA supporting regional planning (Stage 3)
might be different from those required to undertake the ongoing monitoring (Stage 4).
Broader engagement with the community and stakeholders should occur throughout the RCIA process and is
discussed in the relevant section below.
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Stage 2: Understanding baselines
The purpose of this stage is to understand the present situation with respect to key environmental, social,
economic and cultural conditions within the region, as the foundation upon which a future can be planned in Stage
3 and monitoring can be conducted in Stage 4.
•

Identification of key values

Key values are components of the environmental, social, economic and cultural landscape (Measham et al. 2022)
that are prioritised as the focus of the RCIA process. They may be determined by relevant legislation – for example,
‘matters of national environmental significance’ in the EPBC Act (Chapter 3-2), may reflect particular issues of
concern to stakeholders, or may be values that are known to be under particular pressure - for example it may be
known that a species is endangered, or that inequality within a community is higher than average. They may also
reflect social or economic aspirations; for example levels of employment or numbers of small businesses.
Key values, even when they are specified by legislation or government policy, should be ‘ground-truthed’ through
consultation with relevant stakeholders. The process of ground-truthing helps to understand the interaction and
relative significance of intersecting environmental, social, cultural and economic values. Ensuring that Traditional
Owners are engaged in determining these valued components and establishing ‘significance’ is essential,
potentially including concepts such as ‘Country’ as a value and ‘cultural keystone species’ (Chapter 4-3).
•

Understanding current conditions

Once the key values that will be the focus of the RCIA have been identified, the next step is to determine the
current condition of these values, comparing their current condition with any known thresholds or targets, and
examining trends – are the indicators getting better or worse? Depending on the key value, this analysis may
involve quantitative scientific data, or qualitative data which may be based upon the local knowledge of
community members and other stakeholders.
It is important to recognise that the current condition of these key values is the result of historical cumulative
drivers and pressures acting on them. Historical drivers and pressures will include, but not be limited to, mining
activities. While it is not essential to enumerate every activity or pressure that has occurred over time, it is
important to develop some understanding of the historical causes of impacts on the key values, and the pathways
through which these impacts may have occurred. Some impact accumulation processes may be additive and
linear, while others may be more complex and systemic and may call for a systems approach (Grace & Pope, 2021).
Some impacts of mining will cease or reduce once mines close (e.g. noise), while others may continue (e.g. acid
mine drainage, land subsidenceand infrastructure maintenance liabilities). These impacts form ‘mining legacies’
(Roche et al., 2021) and need special consideration in stages 3 and 4 below. In addition, the process of closure will
often result in new negative impacts in the socio-economic sphere, such as population loss in turn leading to loss
of services and reduced economic activity. . There are a variety of tools and methods than can be used for this
purpose, with opportunities for stakeholder involvement in the process. For example, cultural mapping is a tool
for Indigenous CIA that is particularly useful for well-documented cultural landscapes (Chapter 4-3). There are also
evolving GIS-based methods for capturing local knowledge, histories and ethnographies within spatial systems
(Gonzales, Rivera, García, & Markwell, 2013; Kwan & Ding, 2008; Lechner, Owen, Ang, & Kemp, 2019).

•

Land capability assessment
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Land capability assessments provide information that contributes to understanding the baseline conditions within
the region. This supports the development of post-mining plans for a region by enabling potential future land uses
to be matched to land with the best capability to support those land uses. Where restoration or rehabilitation to
a pre-mining condition is not feasible or the best outcome, land capability assessments identify precincts where
mine site assets (such as water sources, transmission lines, airstrips, accommodation villages or water storage
facilities) could enable a transition to a post-mining land use (Chapter 5-2).
Stage 3: RCIA to support regional planning
Once an understanding of regional baselines has been developed, planning for the future of the region can
commence. Regional planning and RCIA are synergistic. While regional planning itself is outside the scope of this
project, RCIA is an important tool to inform it, and the framework elements discussed below represent key points
of intersection between regional planning and RCIA
•

Analysis of policy and planning context

The purpose of reviewing the existing policy and planning context within the region is to identify what is already
in place, in terms of regulations, guidelines, goals, objectives or constraints that may shape the regional planning
process. Existing policies and plans may also be important sources of information about cumulative impacts,
values and acceptable thresholds in the region. They may also identify potential future developments that need
to be taken into consideration when undertaking the cumulative impact assessment (see below).
•

Establish a future vision for the region

This step involves establishing (at a high level) what the future of the region might look like post-mining, and
should involve a broad range of stakeholders. The aim here is not to make a definitive decision but to identify
possibilities, which are then assessed, reviewed and refined, culminating in a regional plan charting a way forward
for the region. The visioning process may be informed by the RCIA undertaken in Stage 2 and may be informed by
consideration of post-closure land uses and alternative development trajectories.
Future visions for the region may already be articulated in existing plans, documents, or groups. If not, this will be
the task of appropriate steering committees, working groups or consultative forums set up by the RCIA process in
Stage 1.
•

Identify post-closure land-uses and completion criteria

While there may be legal requirements that impact options at mine closure such as rehabilitation to achieve
defined biodiversity criteria final shape of landforms or configuration of voids, there may also be opportunities to
repurpose mine sites to support new industry or alternative land use (for example recreation), in which case a
broader set of completion criteria may need to be developed.
Ideally, the process of identifying appropriate future uses for mine sites would occur early in the mining life cycle
and be updated as closure approaches, so that individual operators have a pathway to facilitate desired outcomes
for the region. Or, if a range of possible future land-uses are identified, this can allow proponents to not
inadvertently preclude them as possibilities, but ultimate development of future industries will depend of their
economic feasibility.
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•

Identify alternative development trajectories

This step involves exploring ways in which the regional economy may evolve post-mining and identifying a range
of options that can be further explored through a regional planning process, reflecting the vision for the region.
Options could reflect different sectors, such as conservation, tourism, technology-based and other development,
or combinations of these. They may take advantage of existing infrastructure, services or supply chains. This step
may also be informed by the baseline RCIA conducted in Stage 2. It is likely that there will be some iteration
required as the options are assessed under different scenarios as per the following steps.
•

Assessment of cumulative impacts, including options evaluation

This step involves evaluating the identified development trajectories and determining which one(s) should be
carried forward into the regional plan. Cumulative impact assessment is an important tool to inform the evaluation
process; it essentially asks what the cumulative impacts on the identified key values might be for each option.
These cumulative impacts might be either negative (for example impacts on the natural environment of certain
development activities) or positive (for example, achievement of employment targets or an increase in small
businesses within the region, or improvements in regional infrastructure). As mines approach closure, additional
impacts may need to be considered such as an accelerating loss of services and population or an increase in the
amount of land that may need to be managed in perpetuity, etc. There is considerable guidance available on
conducting CIA generally, which can be adapted for this purpose (Chapter 2).
Essentially the process involves the steps for each option of:
1. Identifying the legacy impacts of mining, including potential social and economic impacts associated with
the cessation of mining activity
2. Identifying other relevant activities (in addition to those related to mine closure)
3. Identifying reasonably foreseeable future developments
4. Predicting the cumulative impacts on the key values of these activities
5. Evaluating the significance and acceptability of these impacts or opportunities
This assessment may result in some identified options being ruled out or refined.
•

Scenario analysis

Scenario analysis can be used to explore uncertainties inherent in planning by testing the feasibility and potential
cumulative impacts of the identified development trajectory options under different possible futures (Duinker &
Greig, 2021). Scenarios could be related to commodity prices and their impact on the timing of mine closure,
changes in regional demographics (e.g. an influx of people moving from the city to regional areas as remote
working becomes more acceptable), changes in policy, or climate change. The latter will be particularly important
when considering water availability and resilience of rehabilitated or re-purposed landforms to disturbance.
Scenario analysis can thus inform the identification of a development trajectory that is robust under different
possible future scenarios.
•

Generate outputs to inform regional mine closure planning

The outputs of Stage 3 should be directed towards informing and supporting regional mine closure planning. While
the actual development of regional plans is outside the scope of RCIA, many of the components of this framework
are also common components of planning, especially options identification and analysis, scenario analysis,
governance arrangements, and stakeholder engagement. A close engagement with the relevant planners will
ensure that synergies are identified and that outputs of RCIA are appropriate, useful, and avoid duplication. Useful
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outputs of RCIA are not limited to the data generated but extend to structures, relationships and decision making
processes established through Stages 1 to 3.
Stage 4: Implementation
•

Management, monitoring and evaluation

The management and monitoring of cumulative impacts starts from the selection of indicators to measure the
impacts on key values identified in Stage 2 and comparing the actual impacts as experienced with those predicted
in Stage 3. Adaptive management will often be required to ensure that negative cumulative impacts are kept to
acceptable levels and positive cumulative impact goals are achieved.
Monitoring indicators involves both a continuous updating of data along with ground truthing data through
qualitative interviews with key stakeholders to ensure that the data reflect lived experience. Collaboratively
determining indicators of cumulative impacts that cater to multiple audiences and updated over time can build
trusting relationships with stakeholders (Rifkin, 2021).
Community monitoring programs that build local capacity to collect, deliver, and use ecological, social, cultural
and economics information can empower community stakeholders to make educated decisions about ongoing
management strategies, as well as facilitating relevant data collection. This will in turn increase transparency and
trust in the data used for management decisions. Appropriate capture and storage of this data into a centralised
system is the precursor to making RCIA digital and dynamic.
Evaluating the overall effectiveness of RCIA framework allows for continued improvements and refinements of
practices and refining the framework itself.
Throughout all stages??
Certain activities need to be undertaken in appropriate forms throughout the four stages as described above 1)
definition and initiation, 2) understanding baselines, 3) RCIA to support regional planning and 4) implementation,
for a successful implementation of RCIA.
•

Stakeholder engagement

Meaningful stakeholder engagement throughout the different stages of RCIA will be critical for establishing the
legitimacy of the process and maintaining the social licence of associated projects, the industry and regulators.
Engagement is more than consultation; it is a two-way process of education, understanding values, and shared
decision making between the different levels of governments (Commonwealth, State and Local departments and
agencies may be involved), affected communities, other industries and Traditional Owners. Perceptions of risk
and different assessments of values and acceptable thresholds are key challenges for planning post-mining land
use (Measham, Walton, & Felton, 2021). Structured collaborative processes with key stakeholders and regulators,
including early engagement and agreed frameworks for decision making provide significant value in enabling more
objective assessments of the relative risks and benefits of different mine closure options
A regional approach to planning for mine closure can avoid the consultation fatigue associated with each
proponent establishing its own consultation group with input limited to a specific site. Joint stakeholder forums,
steering committees or working groups may be established to support the process. An appropriate level of power
sharing and decision making is needed to ensure any stakeholder group has meaningful input, trust, and
transparency. Roles and responsibilities for participation must be clearly defined and linked to governance
structures established in stage 1. ICMM’s Good Practice Guide (2019) provides a good process for negotiating roles
and responsibilities between stakeholders, including where these may not be set by government.
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It is always preferable to involve the broadest range of stakeholders from Stage 1. This may not always be possible
as various stakeholders may not be identified or even interested until later stages. Therefore, community
engagement mechanisms, including participation in decision making should be reviewed and updated at each
stage.
•

Traditional Owners and Indigenous engagement

While Indigenous engagement tools have been mentioned throughout the framework, it may also be important
to establish protocols and a steering committee to guide or oversee the integration of Indigenous peoples’
interests and knowledge at each stage of the assessment. Shared power in decision making, including design of
RCIA, recognises the sovereignty of Traditional Owners, as the groups of people with the longest standing
connection to Country as well as helping to ensure that significant sites, knowledges, and cultural protocols are
not overlooked. Integrating Indigenous knowledge from the beginning of the process can create trust required to
solve problems before they become disasters (Chapter 4).
•

Data collection and management

There is an opportunity to use digital data sharing technology to more effectively collate, manage, and share data
generated by the RCIA at each stage. Digital data sharing both enables and requires harmonised RCIA across
jurisdictions. Curated data sharing platforms involve both the collation of secondary sources and the translation
of primary sources (WABSI, 2021). As technologies and cultures of data sharing continue to improve there may be
centralised state or national data sharing platforms. Until these exist, suitable platforms will need to be identified
or designed to ensure rigor, trust and transparency in data interpretation.
Data sharing protocols also need to negotiate how the commercial impacts of data sharing should be managed.
Some data on mine site assets or risks may be commercially sensitive and protocols need to be established for
identifying where this is the case and managing the data accordingly. While consultation with the current data
custodians is essential, technical guidelines should also be developed to guide the ethical collection, management
and sharing of relevant data.

7.3. Gap analysis
Relationship between RCIA and regional planning for post-mining futures
The scope of this foundational project was to develop a framework for RCIA that can inform regional planning for
post-mining futures. This form of planning, creating pathways for regional transitions to post-mining economies,
is rare, and indeed, is the raison d'être of CRC TiME and objective of its 10-year program cycle. As such, the RCIA
framework outlined above has identified the need for several processes that intersect with or may appropriately
fall under the remit of regional planning. While the tools and steps identified in Stage 3 of the RCIA framework
will prove essential to regional transition planning, it was beyond the immediate scope or resources to deeply
engage with the broader literature or practice of regional planning in Australia. This gap could be closed by
bringing literatures on planning into direct conversation with cumulative impact assessment.
Gaps in methods and evaluation
The results of this foundational research project provide confidence in the conceptualisation of RCIA, including
current practices, benefits, challenges as well as the required elements of a framework as outlined above. There
are several conceptual questions that were unable to be addressed during the initial stages that are important to
the function and purpose of a RCIA framework.
•

How should the quality and utility of RCIA be measured?
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•
•
•

How should RCIA be regulated?
How much will RCIA cost vs estimated dollar benefits?
Who should resource RCIAs?

Gaps in existing frameworks
The comparison of existing guidelines, examples and tools (Chapter 2) demonstrated significant existing
methodologies and guidelines for aspects of cumulative impact assessment, applied in different contexts and for
different purposes. While each of these contributed to the development of the RCIA framework, none provided a
comprehensive roadmap for RCIA for mine closure in Australia. Furthermore, some notable gaps were identified,
related to how to adapt cumulative impact assessment across context or jurisdiction; determining the spatial
boundaries of the region; digital data sharing; and mechanisms or principles for engaging with communities and
Indigenous people.
Gaps in regulation
Gaps in legislation, regulation and governance structures have been a consistent theme throughout this report.
Although cumulative impacts are increasingly required by legislation for project level assessments, this application
of CIA, is of limited value for the purposes of planning for mine closure. Furthermore, definitions, requirements
and guidelines are inconsistent across jurisdictions. While there are provisions for including CIA in regional-scale
assessments in Commonwealth and some states’ legislation, these mechanisms operate on a discretionary basis,
lacking mandatory triggers and consistency.
These findings are consistent with Australian and international literature. Olagunju et al. (2021, p. 25), in their
study of international legal frameworks for cumulative impact argue for “strengthened government leadership
and ownership of the cumulative effects assessment process.” It was outside the scope of this project to develop
funding mechanisms or specific regulatory proposals. Such recommendations for enabling regulation must be
priority outputs of any future research.
Gaps in this research project
Time and resourcing largely excluded representation in the interviews from some groups such as consultants and
the mining equipment, technology and services (METS) sector. Participatory research with community groups,
Indigenous organisations and civil-society groups – which requires a longer committed process of building trust
and relationships – is a gap that will need to be filled to develop an RCIA framework supported by a broad range
of stakeholders. Without including these stakeholders, and framework development or reform initiatives will
remain vulnerable to criticism as industry sponsoring their own self-interest to the exclusion of other stakeholders.

7.4. Research and development prioritisation
This section outlines a research and development agenda to further develop the foundational framework
elements in Section 7.2 into a comprehensive, digital and dynamic framework for implementing RCIA across
various jurisdictions and contexts. There are three steps to this agenda: continuing to fill gaps in foundational
knowledge through exploratory research; developing technical guidance for each stage of the framework; and
testing, demonstrating and implementing the framework through case studies and pilot programs.
Continue foundational and exploratory research
Exploratory interviews can be conducted with groups not already represented in this foundational project to
understand the range of issues and interests that they face. These could include:
•

Indigenous groups - especially Native Title Representative Bodies (NTRBs) or Indigenous corporations
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•
•
•
•
•

Organisations specifically formed to manage transitions to post-mining development – for example
Developing East Arnhem Land or the Collie Just Transition Working Group
Local government
Community groups, including groups representing particular community interests
Nongovernment organisations and civil-society groups that advocate on environmental, social, and
economic development issues
Potential investors, businesses or potential post-mining industries

Understanding the interests, current practices and perceived benefits and challenges of these groups will be
important for developing community engagement models, identified as a major gap in most existing applications
of CIA.
It is also important to quantify how wide the need for RCIA is amongst potential end-users. So far, research has
been qualitative and focused on small numbers of highly engaged professionals. Mixed-method surveys can be
used to determine how widely each of the identified benefits and challenges to RCIA are felt and further prioritise
framework elements for targeted development.
Bridging the gap between cumulative impact assessment and regional planning
As identified above, this project highlighted the importance of the relationship, intersections and synergies
between RCIA and regional planning. The outputs of RCIA – data, relationships and structures – should support
regional planning for post-mining futures. At present there is little evidence of a systematic approach to regional
mine closure planning in Australia, although there are some ad hoc examples of planning processes that have
been undertaken in specific contexts, such as the Latrobe Valley Regional Rehabilitation Strategy (Victorian
Government, 2020; Chapter 2-4) and the Goldfields case study by Pershke consulting (Chapter 5).
Given this gap, a targeted review of the broader regional planning literature, practice, and policy could be
undertaken to explore the requirements of regional mine closure planning. Bringing the regional planning process
into direct conversation with RCIA will facilitate a deeper and more nuanced appreciation of how RCIA may be
effectively applied to inform the planning process and the kinds of data it should produce.
Framework development
The results of the exploratory study identified key stages of a framework for RCIA. Interviews with government
and industry professionals (Chapter 6) identified priority challenges and framework components that require
further development (Figure 6-3). Each of these themes requires further exploration to identify best practice
methodologies.
In addition to these priority themes and elements, targeted literature reviews on adjacent policy areas, such as
post-mine land use, cumulative impact management, Indigenous ecological knowledge, and economic
development could better inform the kind of data that an RCIA needs to produce to inform decision making.
Having identified best practice methodologies through systematic and targeted reviews on prioritised themes and
elements, technical guidance can be developed in collaboration with research partners. Industry, consultant,
government and Indigenous partners will each have practical and contextual experience for creating effective
guidance.
Testing and implementation
Case studies and pilot programs will be an important step to test and refine the framework in real world
conditions. This should include a strong participatory approach engaging with affected communities and
evaluation. Case studies may identify specific elements or practices in planned or existing projects to study and
evaluate while pilot programs should be designed specifically to refine one or more stages of the RCIA framework.
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Case studies and pilots present the opportunity to conduct cost-benefit analysis of the framework before it is
refined and implemented at a wider scale.
The Cooperative Research Centre – Transformations in Mining Economies (CRC TiME) impact framework is
inherently collaborative, bringing together regional hubs, stakeholders and researchers, to translate research into
impact that is adopted as changes in knowledge, skills, behaviours and conditions (CRC TiME, 2021; Foran & Yuen,
2021). The pathway to impact for RCIA likewise involves collaborating with and empowering stakeholders who
will champion change. Many are drawn from CRC TiME’s core stakeholders across government, mining, regions
and community, and First Nations.
In conjunction with one or more of CRC TiME’s regional hubs (South Western Australia, Pilbara, Northern Territory,
Bowen Basin, , Latrobe Valley and South Australia) a case study or pilot site will demonstrate the benefits of RCIA
to regional decision making associated with mine closure.
The final stage of implementation is requires regulatory excellence. Having identified that legislative authority,
regulation and coordinating agencies are required for RCIA, successful implementation will be dependent on
successive cycles of research, policy proposals and resource mobilisation (Foran & Yuen, 2021). With champion
change makers and demonstrated benefits, adoption of the framework then relies on continued engagement with
regulators, industry and other key stakeholders to develop national standards for cooperative regulatory
frameworks.
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Appendix 1 – Interview Guide
This interview guide was used by interviewers as a prompt for discussion when necessary. The emphasis in semistructured interviews is following the direction and identified topics of the expert participants. Some questions
were not relevant to every participant. Interviewers only used the guide to make sure that relevant topics were
covered off or fell back to questions when further prompting was necessary (which was rare).

CRC TiME - P1.1 Towards a Framework for Regional cumulative impact
assessments
Semi-structured interview guide (Indicative questions)
Introduction and checklist
Thank the participants for their time, remind them about the objectives of the project. We are interested in
understanding current practices of assessing cumulative impact assessment, what, when and why it is conducted.
Our eventual objective is to create a framework for CIA that supports regional transitions through mine-closures
and relinquishment.
*Check we have signed consent forms from all participants
*Check if participants have read the information form.
*Ask is they have any further questions before beginning.
*Remind them if they do not want their video recorded to turn off their camera
*Begin recording
Section 1 – Introduction and introductory questions about cumulative impact assessment (CIA)
As we begin, I would like to emphasise that these are exploratory interviews, designed to understand your
experience. There are no ‘right’ or ‘wrong’ answers to our questions, so please feel free to expand on the points
that you think are most important.
1. Could you please start by introducing yourself, your experience and current role?
2. How would you define ‘Cumulative Impacts’?
3. Could you tell us about your experience with Cumulative Impact Assessment?
Section 2 – Details of how CIA is currently used
I would now like to ask a few questions about how RCIA is currently used, in your experience, – both the industry
generally and in your company/agency. (some of this may already have been explained in the previous section)
4. Within your company/agency, is there a department that uses CIA? Who or which department is using CIA?
(prompt: mine-closure, approvals, environment, community relations, other)
5. Do you see (current or potential) benefits of using CIA? (outputs, decisions informed, value added, social
licence, efficient use of resources etc)
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6. At what point in the mine-lifecycle is CIA typically used or at what point in the mine-lifecycle do you think CIA
should be used (within your company or by the industry more generally)? Is this any different to no.4?
7. What regulation, guidance or policy do you use when undertaking CIA? (can be government, industry or
internal e.g. MCA, ICMM, IFC, regional development plans)
8. What kinds of impacts (social, environmental, economic, cultural) are typically assessed?
9. On what scale are (or should) impacts assessed? Project-by-project, regional, or other? If regional, how do
you determine the ‘region’?
10. Have you experienced any barriers or challenges to conducting CIA?
11. What data do you use for CIA? (Do you undertake surveys, or access databases? If so, what kind of surveys
do you do? And what data sources do you access? (This question could be a whole separate interview. Only
ask if there is plenty of time.)
12. Can you identify any current gaps in knowledge / regulation / tools for effective CIA?
13. If these gaps were addressed, what kinds of decisions could CIA inform? (e.g., Better targeting of mitigation,
offsets, community dev resources, coordination with gvt or other business)
Section 3 – Details about potential of and framework for RCIA
The aim of our CRC TiME project is to create a framework for regional cumulative impact assessment. This means
moving beyond project-by-project assessment to develop collaborative mechanisms. A key focus is developing
methodologies that can facilitate mine closure strategies and post-mining land uses on a regional scale. The final
part of this interview will focus on how such a platform should be set up to be useful to you and your organisation.
This is the vision, we would like to explore what would need to happen to get there, and how it can be
operationalised.
14. Do you see value of such a tool for your organisation? How about for the industry and communities
generally?
15. Who do you think is best placed to conduct regional CIA? [e.g. regulators, planners, industry, community, etc]
16. What elements or outputs would a framework need to include to provide value to your organisation / the
industry?
17. Is there anything else you would like to add or think we may have missed?
Closure
End session by thanking the participations for their time. Confirm whether the participations need additional
information on the project. Ensure to offer participants the option to receive a digital copy of the Research Report
upon completion.
Ask if we can follow up on any information at a later date.
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Appendix 2 – Flow chart of data generation and coding process
Figure 3 is a representation of the coding process described in section 2. The grey arrows shows the analysis process moving from abstract interview
questions, to the concrete data of transcribed interview responses. These were then coded with general themes derived from interview questions. A
second stage created new inductive codes for specific issues within the general themes. Specific issues were then reaggregated into groups to enable
comparison between interviews at a level of abstraction that allows interpretation and generalisation of raw data. The orange arrows represent the source
of the codes in each step.
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Appendix 3 – Interview coding frequency
TABLE A3-1 FREQUENCY OF THEMES AND ISSUES CODED TOTAL AND BY INTERVIEW
GENERAL THEMES

Reaggregated issues
Biodiversity

2

Number of interviews with
theme
1

Inform future assessments

3

2

ESG Reputation
BENEFITS OF
REGIONAL
APPROACHES TO
CIA

None

Regional Development Planning
Relinquishment

Risk management
Social value
Other

CHALLENGES FOR
CIA

1
9
2
5
5
1

4
1
3
2
3
3
1

36

8

Competing interests

13

8

Baselines

Data sharing
Lack of data

Reasonable foreseeability
Resources
Scenarios
Scope

Technical

Land tenure

Transparency

5

21

8
8
6
6
2
5
3
2
5

3
8
4
6
4
5
2
2
3
2
3

Total challenges

84

10

Closure planning

2

1

CI management
Data sources

Economic assessment

Environmental approvals
Internal only

Land use planning
Nothing formally

Regional planning

Stakeholder expectations
Water allocation
Other

Total current practice
RCIA FRAMEWORK
NEEDS

7

Total benefits

Lack of clear requirements

CURRENT PRACTICE
OF CIA

Number of references

Clear definitions, guidance, objectives
Digital data sharing

4
8
2
7
3
5
8
5
4
3
3

2
3
1
5
2
4
5
4
2
2
3

61

11

3

2

4

2
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Engagement models

5

2

Monitoring

2

2

Leadership

Not tick and flick
Project life cycle
Other

4

3
1
3

9

Industry collaboration

18

7

Intergovernmental

10

7

3
6

Regulatory requirements

18

Total

64

11

4

3

Stakeholder participation

Community interests
Cultural or historical

Economic cost-benefit
Geology

Start from LGAs
Total

Coordinating agency

Cth and state partnership
WHO SHOULD
DRIVE CRIA?

2
27

Bioregions

WHAT IS A
‘REGION’?

3

4

Total

Guidelines and policy
CURRENT
GOVERNANCE OF
CIA

4

Environment agencies
Government

Local or regional gvt

Multi stakeholder group
Total

10

7
2
4
2
6

8
6
4
2
3
2
4

25

6

1

1

4
2
3
3
3

16

3
2
2
3
2

7
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Appendix 4 – Review of legal and policy requirements
for cumulative impact assessment in Australia
1.0 Introduction
The legal and policy landscape for cumulative impact assessment (CIA) varies across Australia and, in some
jurisdictions, is undergoing significant change. The consideration of CIA for mine planning that encompasses
environmental, social, economic and cultural disciplines will understandably need to fit within existing and
emerging legislation and associated regulating agencies. The majority of existing regulation focus on mine closure
and approvals and do not require cumulative impacts to be separately considered beyond pre-approved plans
during closure and rehabilitation (Form 1 & 4 CIA in Section 0). A high-level review of policy and law is provided
to inform emerging frameworks in this space.
1.1 Scope and Context
This review limits its consideration of the regulatory framework to law and policy which directly contemplates
cumulative impact assessment, being largely planning, mining and environmental law. A myriad of other areas of
law such as but not limited to labour law, tax law, occupational health and safety law, corporate law and directors’
duties, native title and property law all influence the mining and environmental space. Whilst it is not feasible to
consider every related area of law, this review will still note when co-regulation issues may arise and pose
questions that may need to be considered in further research.

2.0 Key legal concepts
To discuss existing regulatory framework of CIA, it is first necessary to set out some core legal concepts.
There are two types of law used to regulate: hard law and soft law.
2.1 Hard law
Hard law refers to regulation which is legally enforceable; it can be upheld in a court and enforced through legal
sanctions such as the imposition of fines, injunctions, or other court orders (Weeks, 2008). Hard law typically
includes:
•

•

•

Legislation. Acts passed by state or federal parliaments are the foundation of the regulatory framework
and establish the most fundamental requirements for mining companies and other bodies conducting
CIAs.
Regulations. Regulations do not need to be passed by a parliament but rather are drafted and enacted by
government departments. They are empowered by legislation to pass regulations on particular matters,
and these regulations are binding so long as they are within the scope of their empowering Act.
Common law. The Courts interpret legislation in ways that often characterises or clarifies the meaning of
legislative wording. This forms its own binding law based on the judicial hierarchy, whereby all precedents
set by a higher court are binding on any lower court.

Hard law generally provides greater certainty and predictability, so that companies can make informed decisions
and know what they will be expected to do to comply with the law. It also allows different industries to maintain
stability and consistent growth based on a predictable and reliable regulatory future.
97

Final Report P1.1| Towards a framework for regional cumulative impact assessment

2.2 Soft law
Soft law refers to all forms of regulation which are not legally binding, however they can still exert influence for a
number of reasons (Weeks, 2008). Soft law often provides guidance on how to best comply with existing hard law
requirements. Whilst failure to comply with soft law expectations cannot trigger legal consequences independent
of hard law, courts and decision makers will often consider and be influenced by soft law when determining
disputes or the granting of an authority.
•

•

•

•

Guidelines and policy. Government Departments can issue guidance and policy relevant to certain
legislation, which are designed to provide great clarity on the requirements and processes set out in hard
law.
Social conventions. These can be enforced through the social license to operate, with companies facing
consumer disapproval for violating convention, even though the expectations were not legally
enforceable.
Industry norms. Industry bodies will often set standards to which members are expected to adhere.
Although not legally enforceable, compliance is incentivised through membership benefits and pressure
from other members of the industry.
International standards. Similar to industry norms, international bodies may also establish standards
which can be opted into. Often international companies will face particular pressure to meet international
standards, for example in order to access finance and investment options. If a mining company
(particularly in a developing country) fails to meet the standards set by the International Finance
Corporation (IFC), they will not be able to access IFC or any other World Bank Group funding.

Where hard law is consistent and predictable, soft law allows for flexibility and adaptability within legislative
parameters (Weeks, 2008). Hard law will often have areas of ambiguity and that is where soft law is able to fill in
the gaps. Due to the political processes required to amend legislation, there is often a significant lag between
scientific, social and economic expectations and the black letter of the law. Soft law allows for a more rapid
evolution of legal expectation.
2.3 Closure and rehabilitation
It is important to distinguish between mine closure and a rehabilitated mine site. Mine closure refers to the
cessation of mineral extracting operations of a mine, and the decommissioning of any equipment and structures
that were added to the land as part of those operations (Lamb, 2015). Mine closure can be whole or partial, with
only a portion of the land encompassed by the relevant mining tenement ceasing operations (Lamb, 2015).
Although not always part of a closure process, mining tenements can also be transferred, forfeited or expired
(Minerals Council of Australia, 2016). Mine closure is distinct from rehabilitation, which refers to the process of
restoring the land either to its original condition or to the point where it can be adapted for a future use (Minerals
Council of Australia, 2016). Often rehabilitation will be required as a condition on relinquishment, defined below.
Some other forms of mine closure include:
•

•

Care and maintenance. Sites left in care and maintenance are non-operational but are still managed by
the mining tenement holder without being fully decommissioned (WA Department of Mines, Industry
Regulation and Safety, 2009). This can be due to prospective future operations or safety concerns
(Department of Mines, Industry Regulation and Safety, 2009).
Transformation. This involves the repurposing of a site for an alternative use (Law, 2021). It may then be
passed into care of the State or taken over by another private land user (Law, 2021). An alternative use is
not necessarily an economic use and may represent social or cultural value.
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•

Abandonment. This is a term which legally refers to any mine site which is no longer overseen by the
mining tenement holder (Unger, 2014). In industry discourse, abandonment often also refers to a site
which has not been properly closed or rehabilitated (Unger, 2014).

Surrender and relinquishment
Surrender and relinquishment are sometimes used interchangeably when referring to the cessation of a mining
tenement, however for the purposes of the ensuing discussion it is valuable to make a distinction. For this review,
surrender refers to the process by which a tenement holder instigates the release of their rights to the relevant
land. However, relinquishment is the release of any remaining obligations on the tenement holder, at the
discretion of the relevant state. In some jurisdictions, these processes are integrated and simultaneous and in
others they are not.
Residual risk
A final concept that needs to be defined is residual risk. Residual risks are the risks that persist at a mine site after
the closure process has managed and controlled all identified risks to the extent possible (International Council
on Mining and Metals, 2019). Residual risks can persist after all regulatory obligations have been met and the
mining tenement has been relinquished, representing an unknown liability for the State (International Council on
Mining and Metals, 2019). Residual risks can be unpredictable and have long-term impacts of a cultural, ecological,
economic, safety or social nature (International Council on Mining and Metals, 2019). As a result, better
understanding and assessment of residual risk is in the interests of both mining companies, the relevant state and
the affected communities. CIA can be an important part of assessing residual risk into the future and determining
what an acceptable level of risk might be.
Adaptive management
Adaptive management refers to a process of carefully structured decision making aimed at reducing future
uncertainty and minimising residual risk (NSW Department of Planning, Industry and Environment, 2018). It also
involves data collection and the testing of assumptions so that decisions can be adapted as necessary as time goes
on (NSW Department of Planning, Industry and Environment, 2018).

3.0 Australian federalism and the Commonwealth government
Another key element of setting out the context of CIA within the Australian legal framework is establishing how
Australia’s federal system of regulation operates. The Commonwealth and State parliaments are empowered to
make laws within their Constitutional limits, and as a general rule each government is responsible for the
administration of its own laws (Australian Constitution, s 51). This necessitates the creation of government
institutions, some of which may be delegated a degree of decision-making power separate from express
ministerial direction.
Mining and resources law is largely the remit of the states. There is no express Constitutional power granted to
the Commonwealth over resources and the environment, so the plenary power of the States persists in that area.
However, Commonwealth law takes precedence over State law where there is any clash of concurrent legislation
(Australian Consitution, s 109).
The main piece of Commonwealth legislation relevant to mining and environmental regulation is the Environment
Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act). The EPBC Act does not explicitly address CIA,
however it does consider environmental impact more broadly. The EPBC Act only applies to policies, plans and
99

Final Report P1.1| Towards a framework for regional cumulative impact assessment

programs that may potentially create impacts of national environmental significance, relevantly including but not
limited to:
•

World heritage areas;

•

Internationally significant wetlands;

•

Areas containing threatened species; and

•

Commonwealth marine areas.

The exact definition of ‘impact’ is provided as being an event or circumstance which is a direct consequence of
the relevant action, or an indirect consequence of the action if that action was a substantial cause of that event
or circumstance (s. 527E). Any action which may have nationally significant impacts is a ‘controlled action’ for the
purposes of the EPBC Act (s. 67). A decision will be made about how best to assess a controlled action; as part of
this process a strategic assessment of the policy, plan or program's potential impact can be required (s. 146). The
Minister will then decide whether or not to approve a controlled action and what conditions may need to be
imposed on the approval. Decisions are published and accessible to the public.
There are three mechanisms under the EPBC Act. Each can be informed by one or more of the four forms of CIA
identified in Chapter 1:
1. Environmental assessments and approvals. For individual actions with significant impacts on MNES (Form
1 CIA)
2. Strategic assessment. For regional-scale development plans and policies with significant impacts on
MNES. (Form 3 CIA).
3. Bioregional plans (Form 2, 3 and 4 CIA)
Strategic assessments and bioregional plans are most relevant to this project. Strategic assessments can be
initiated by the Minister, state governments or by proponents wishing to assess a regional development plan as
an alternative to project-by-project assessment. A strategic assessment agreement is regulated by Part 10 of the
EPBC Act. It must require:
•
•
•
•
•

A report on the relevant impacts to be prepared; and
The publication of that report for public comment for a period of at least 28 days; and
The comments to be taken into account when finalising the report; and
The Minister to make recommendations based on the report regarding the plan or policy in questions;
and
The Minister to endorse the plan or policy if the recommendations are adequately addressed.

If necessary, the Minister must also engage with any other Ministers as relevant and seek their comments (s 146C
EPBC Act). The Minister must also consider economic and social matters relevant to the plan or policy (s 146F
EPBC Act). Within the strategic assessment framework, CIA could and arguably should be required as part of the
due diligence of the Minister in considering the above requirements.
Part 12 of the EPBC Act empowers the Minister to identify and monitor biodiversity and make bioregional plans
through the cooperation with and provision of financial assistance to any person for that purpose (s 171 EPBC
Act). This includes gathering information about the conservation status of elements of regional biodiversity, as
well as analysing information about potential impacts on biodiversity. The Minister can also independently
prepare a bioregional plan for a Commonwealth area (s 176 EPBC Act) or cooperate with a State or Territory to
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prepare a plan. CIA could, and in some instances would necessarily be, part of bioregional planning and
biodiversity impact analysis.
The above process allows substantial scope for Ministerial discretion and does not rule out the undertaking of CIA
if it is included as a requirement for the strategic assessment, or at the impetus of a project proponent when
undertaking project-level environmental impact assessments (s 146 EPBC Act). An example is the North Galilee
Basin Rail Project (Minerals Council of Australia, 2015). The terms of reference of the environmental impact
assessment required the proponent to identify and address cumulative impacts where the potential project
impacts were in addition to existing impacts (Minerals Council of Australia, 2015). The CIA also needed to consider
the impact of the proposed action on ecosystem resilience and conduct an accompanying risk assessment where
relevant (Minerals Council of Australia, 2015).
Some common law precedent exists for CIA under the EPBC Act. In Minister for the Environment and Heritage v
Queensland Conservation Council Inc. and World Wide Fund for Nature (2004) on appeal, the Full Federal Court of
Australia found that the Minister’s decision should have considered the impacts of activities of third parties so
long as they might have been within the contemplation of the proponent. Following this decision, the EPBC Act
(s. 527E) was amended to include ‘indirect impacts’ as part of project-level environmental impact assessments.
The case of Tarkine National Coalition v Minister for the Environment [2015] FCAFC 89 (Tarkine) has established
at common law that the EPBC Act cannot be interpreted to automatically require any form of CIA, because there
is no express requirement of Ministerial consideration of consequences of any proposal not being considered for
approval. The Minister is only required to assess ‘cumulative’ impacts of the specific proposal being considered;
the impact of a project over time is relevant, but the impact of other projects is not. It is therefore entirely at the
discretion of the Minister to stipulate in a strategic assessment agreement that CIA must be conducted. However,
the 2020 review of the EPBC Act recommended that upcoming reform to the EPBC Act should adopt a requirement
to consider cumulative impacts both past and future in order to build environmental resilience (Commonwealth
Department of Agriculture, Water and the Environment, 2020).
Whilst the potential to undertake a CIA remains theoretically open under the EPBC Act, the 2020 review of the
Act noted that, particularly in light of cases like Tarkine, there has been a recent contraction of environmental
approvals resulting in administrative consideration of only the express legal requirements and nothing more
(Commonwealth Department of Agriculture, Water and the Environment, 2020). This results in a piecemeal
approach to planning and has created some need for CIA to become legislatively entrenched. The review
recommended that upcoming reform to the EPBC Act should adopt a requirement to consider cumulative impacts
both past and future in order to build environmental resilience (Commonwealth Department of Agriculture, Water
and the Environment, 2020), but this has not yet been adopted.
Due to its role in regulating environmental issues of national significance, the Commonwealth government can
also be requested to provide reports to international bodies. Two key reports within the last decade have been
the Independent Review of the Port of Gladstone and the strategic assessment of the Great Barrier Reef
(Commonwealth Department of Agriculture, Water and the Environment, 2015). These make up part of the
Commonwealth government’s response to the World Heritage Committee’s 2012 decision regarding the ongoing
protection and management of the World Heritage Great Barrier Reef. Part of that decision was to request that
the Commonwealth government undertake an independent review of the management arrangements for
Gladstone Harbour (Commonwealth Department of Agriculture, Water and the Environment, 2015).
Both of these independent reports have considered CIA to some degree, potentially signalling Commonwealth
government acknowledgement of the value of CIA in assessing environmental harm and properly developing
effective management strategies. The Independent Review of the Port of Gladstone noted in 2015 that planning
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and management solutions needed to have regard to the regional context, which includes considering cumulative
pressures (Commonwealth Department of Agriculture, Water and the Environment, 2015).

NEPMS
National Environment Protection Measures (NEPMs) are made by the National Environment Protection
Council, empowered by the National Environment Protection Council Act 1994 (Cth). NEPMs are national
objectives aimed at improving environmental management. It is at the discretion of each jurisdiction how
they implement NEPMs, but each jurisdiction is required to report each year on how they have implemented
the NEPMs. Currently only one NEPM relevant to mining refers to cumulative impacts: The National
Environment Protection (Air Toxics) Measure (National Environment Protection Council, 2004). It states that
where monitoring is undertaken, the equipment should be situated to determine cumulative impacts of
multiple sources, however the monitoring may relate to a single type of source, such as a particular kind of
emission. It also states that when conducting initial assessments of a site’s air toxics emissions, cumulative
impacts should be considered. It is important to note that these NEPMs are not strictly legally enforceable.

4.0 States with existing cumulative impact assessment hard law
4.1 Western Australia
Western Australia’s system of planning, mining and environmental law is largely pre-emptive in its approach to
environmental impacts. Most environmental consequences need to be considered prior to the commencement
of mining operations. A proponent must apply for a mining tenement and as part of that process must provide a
mining proposal and an environmental impact assessment (EIA) if that proposal is referred to the Environmental
Protection Authority (EPA). This process is governed by the Mining Act 1978 (WA) and the Environmental
Protection Act 1986 (WA) (EP Act). Once a proposal is referred for an EIA, the EPA will determine whether or not
it requires an EIA (s. 37B, EP Act). If it does, it is within the discretion of the EPA to determine the scope of that
assessment and what information to request (ss. 38A & 40, EP Act). Similar to the operation of the EPBC Act, it is
within the discretion of the EPA to request information about cumulative impacts as part of an EIA (ss. 38A & 40,
EP Act, see example below).

Example
The Christmas Creek Iron Ore Mine Expansion was required as part of its mining proposal to discuss the
potential direct or indirect cumulative impacts to surface flow, groundwater and fauna that could occur due
to the proposed activities and provide quantitative data to support that discussion (Fortescue Minerals, 2015).
No significant adverse impacts that might be a barrier to expansion were found. However having a ‘discussion’
is likely less rigorous than conducting a full CIA.
It is important to note that the Mining Act provides a pathway for a mining tenement application whereby a mining
lease application can be submitted without a mining proposal if it includes a statement of proposed mining
operations and a mineralisation or resource report. The standard process for referring a proposal for EIA is
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disapplied; only the lease applicant may refer a deferred proposal application (s. 6(1a)). While objections may be
made and heard by the Warden, it is impossible to object to the mining proposal because there is none. A mining
lease granted under the deferred proposal pathway includes a condition requiring the lessee to obtain written
approval from a prescribed official of a mining proposal before carrying out any mining operations (s. 82A(2)). This
can act as a work around for the lessee so that they are not required to subject their mining proposal to a high
degree of scrutiny. During and after operation, a mine operator will be held to the standards established in their
mining proposal and accompanying mine closure plan. A mining proposal can be amended during the life cycle of
the mine at the initiative of either the mine operator or the State government. The Department of Mines, Industry
Regulation and Safety (DMIRS) can impose conditions on a mining tenement requiring the mine operator to
conduct certain reporting or monitoring throughout the mine life cycle. However cumulative impact assessment
is not a standard condition.
In November of 2020, the Environmental Protection Amendment Bill 2020 (WA) became effective and amended
the Environmental Protection Act 1986 (WA). It did not substantially amend the EIA process but introduced the
requirement for the EPA to consider the cumulative impacts of the mining proposal on the environment as part
of the EIA. The definition of cumulative impacts is not provided in the legislation, rather it relies on its ordinary
meaning, which may change over time. The Amendment Act also removed the option for proponents to request
that the mining proposal not be kept on public record. The amended sections are yet to be tested in Court and
there is the risk that the consideration of cumulative impacts may become a box ticking exercise rather than a
meaningful CIA, if more comprehensive guidelines on what is expected of the process are not issued. The EPA will
be instrumental in establishing what is recommended for CIA requirements to be met.
Despite its evolving legal framework surrounding CIA, the vast focus remains on mine closure planning as opposed
to implementation during the closure and rehabilitation phases. Upon mine closure, mine operators will be held
to the standards set out in their approved mine closure plan, without additional regulatory requirements to
consider the cumulative impacts of their rehabilitation measures. One exception is the Western Australian Water
in Mining Guideline, which states as an objective of mine water management that cumulative effects be
“considered and managed” (p. 1) as part of preliminary considerations, project scoping and development of water
management objectives and outcomes, but not final closure and decommissioning (p. 20).
Under the Planning and Development Act 2005 (WA), any regional planning scheme must be referred to the EPA
for an environmental review (s 39). If deemed necessary, the EPA can require the referee to consider cumulative
impacts in conducting its environmental review, though this is not expressly required (s 48C, EP Act). A Minister
may also request that the EPA provide strategic advice relevant to regional planning schemed. In August 2020 the
Minister for Environment made such a request for the EPA to consider cumulative impacts of proposed
developments on the Exmouth Gulf. The EPA delivered three key recommendations as a result of its cumulative
impact study in August 2021, but it remains to be seen whether these recommendations are adopted (EPA, 2021).
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Contaminated sites legislation
All States have a form of contamination legislation which applies independent of mining law and provides
an avenue of redress for communities post-relinquishment. Contaminated sites legislation may necessarily
require a cumulative impact assessment to be undertaken in order to properly apportion responsibility.
Western Australia’s legislation will be used as an example. The Contaminated Sites Act 2003 (WA)
continues to apply even after a mining lease has been relinquished. A site that is deemed contaminated
must be remediated, regardless of whether the contaminating activities occurred under lawful authority,
unless the activity was reasonably carried out to avert an environmental emergency or save life. The first
person who is responsible for the remediation of a contaminated side is the person who caused or
contributed to the contamination. Secondarily the responsibility falls on the owner or occupier of the site
if they have changed or propose to change the way the land is used, and finally it is the responsibility of
the owner of the site, irrespective of land use, if they knew or suspected or had reasonable grounds to
know or suspect contamination. The State becomes responsible for remediation if the contamination
directly or unavoidably resulted from a direction given by a public authority (other than a local authority)
unless the activity was reasonably carried out to avert an environmental emergency or save life, or where
no other person is found responsible for the remediation.

4.2 New South Wales
New South Wales has some of the most comprehensive CIA law in Australia. Mining leases granted in New South
Wales are governed by the Mining Act 1992 (NSW) and administered by the Department of Planning, Industry and
Environment (DPIE). The Minister for Resources will grant a mining lease where all legislative requirements have
been met. In order for a lease to be granted, several requirements codified in distinct legislation must be met:
there must be a valid development approval, an approved mining operations plan and an approved environment
protection license, among other co-regulatory requirements (NSW Government, 2020). The Environmental
Planning and Assessment Act 1979 (NSW) (EPA Act) sets out rigorous requirements that must be met before
mining operations can commence. New mineral sand mines as well as all large mine and mines in environmentally
sensitive areas of the state are classified as State Significant Developments under the EPA Act. As part of the
approval process, the DPIE assesses the proposal for its environmental management merits considering intergenerational environmental, social and economic impacts. As part of this process, the DPIE can require the
proponent to conduct an EIA.

Example
The Mount Thorley Continuation Project, an extension of an existing operation, was required to assess the
likely impacts of the project, and that assessment has to include cumulative impacts. However, given the
context of the project as a continuation of an existing project, this assessment focused on the cumulative
impacts of the continuation project and the existing development. Despite this requirement, the Planning
and Development Commission did not consider cumulative impacts in making their decision.
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Within DPIE there is a Resources Regulator which is responsible for the advancement of environmental
management and advocacy for best practice (NSW Government, 2020). The Resources Regulator, as the name
suggests, is responsible for regulating the mining industry and reviewing EIAs when they are required (NSW
Government, 2020). New South Wales has the most comprehensive codified CIA requirements, and the
Environmental Planning and Environment Regulations 2000 (NSW) enshrines CIA as a key component of the EIA
assessment process. However, not every significant project will need to conduct a CIA and the requirement is at
the discretion of the Resources Regulator, depending on whether there are other existing or future projects in the
same area.
The Cumulative Impact Assessment Guidelines for State Significant Projects (the Guidelines) published in July 2021
laid-out that a CIA must consider both strategic-level and site-specific impacts, as well as their interaction with
each other. The Guidelines set out four types of approaches to the assessment, which can generally be issuespecific and relevant to the main impacts of the project, or it can be combined and consider a range of different
impacts and their influence on each other. The CIA requirements are set by the DPIE and following the assessment
being conducted by the proponent, an opportunity is given to the community to make submissions. The Resources
Regulator will then consider the merits of the project in light of the CIA and community submissions and set any
conditions it considers appropriate on the project. Conditions imposed may require the implementation of
monitoring, reporting and mitigation action and the use of adaptive management strategies to allow for evolving
approaches to impact reduction. The Guidelines do specify that the CIA must be proportionate to the size and
significance of the project, but in combination with the significance of other relevant projects. In determining
whether the CIA has been properly conducted, the regulator will consider:
•

Whether the assessment is proportionate to? the project.

•

The proximity of other projects considered.

•

Whether the approach used is reasonable considering the situation.

•

What mitigatory action is proposed.

In 2017 NSW launched its first regional development plans under the EPA Act. These plans operate in conjunction
with Local Environmental Plans, which give zoning and development direction to local government planning
decisions (Planning, Industry and Environment, 2020). Neither of these plans adopts a cumulative impacts
perspective and adverse impacts are considered on a proposal-by-proposal basis (Planning, Industry and
Environment, 2020).
Case study
Gloucester Resources Limited v Minister for Planning [2019] NSWLEC 7
Gloucester Resources brought this case against the Minister after the Minister denied their proposal to
develop an open cut coal mine. The mine was predicted to produce 21 million tonnes of coal over a 16
year mine life. The case was brought in the Land and Environment Court of New South Wales.
The Court upheld the Minister’s decision that the project was not in the public interest based on a cost
benefit analysis. To do this it considered the cumulative greenhouse gas emissions of the project,
including the stage 3 emissions (being those emissions created when the goal produced is burned by third
party consumers). The environmental costs and the cumulative climate change impacts were considered
to high to justify the mine.
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4.3 Victoria
Victoria’s regulatory framework rests on two key pieces of mining and environment legislation— the Mineral
Resources (Sustainable Development) Act 1990 (Vic) (MRSD Act) and the Environment Protection Act 2017 (Vic)
but The Planning and Environment Act 1987 (Vic) (PE Act) also must be considered. Minerals mining is overseen
by the Resources section of the Department of Jobs, Precincts and Regions (Earth Resources), and the associated
environmental approvals are overseen by the Environmental Protection Authority (EPA). A proponent must apply
under the MRSD Act for a mining license, upon assessment of which the Minister for Resources may impose any
conditions they see fit (s. 14). Neither the MSRD Act nor the Environment Protection Act 2017 consider cumulative
impacts, although a requirement to consider such impacts could be imposed by the Minister.
The Environmental Effects Act 1978 (Vic) requires that, for all public works (which includes mining projects), the
proponent must provide an environmental effects statement. The Minister for the Environment may require
particular considerations to be included in that statement and may issue binding guidelines under the Act. The
current guidelines for assessment of environmental effects under that Act state that a project should be referred
to the Minister if it has the potential for adverse environmental effects individually or in combination with other
projects. The impacts need to be considered in a regional and State context. Cumulative effects need to be
considered from the inception of the project as part of the preliminary environmental information that informs
the assessment. The guidelines also provide a comprehensive definition of what ‘cumulative effects’ are, being
where a project’s combined impacts with any other projects or proposed projects may have an overall significant
impact. Notably, this definition incorporates potential effects rather than actual or expected effects, although it
acknowledges that a lack of scientific or measurable information may necessarily limit such an assessment to a
qualitative nature.
The EPA is empowered to issue environmental protection policies. In October 2018 it issued the State Environment
Protection Policy (Waters). The policy states that, when conducting an impact assessment, consideration should
be given to what bio-indicators demonstrate about cumulative effects of pollutants in the region and the
complexities of such a CIA.
The PE Act nor the Planning and Environment Regulations 2015 (Vic) address cumulative impacts in an express or
implied way. However, the Victoria Planning Provisions Planning Scheme (the Scheme), updated in October 2021,
does. The Scheme states that a key strategy is ensuring that planning decision making in Victoria considers
cumulative impacts on biodiversity and minimises direct, cumulative and synergistic effects on ecosystems and
habitats (p 49 and 66). Under the Scheme, cumulative impacts relevant to flooding must also be considered when
developing land (p 73). The Scheme also states that, specific to the Great South Coast, planning for sustainable
energy development must sustainably manage cumulative impacts (p 219). The Scheme integrates CIA as a
necessary part of planning and development in relation to environmental but also social and liveability
considerations.
Example
The Latrobe Valley Coal Mines provide one of the best Australian examples of situational regulation. The
Victorian State Government, in continual consultation with community, industry and Traditional Owner
representatives, has prepared the Latrobe Valley Regional Rehabilitation Strategy. This is an evolving strategy
with a whole-of-region approach to mine closure and rehabilitation. The most recent update to the strategy
specifically notes a consideration of cumulative depositions impact on water quality as a key outcome. This is
also a key example of where cumulative impacts could be considered during closure and rehabilitation rather
than mrerely during planning.
106

Final Report P1.1| Towards a framework for regional cumulative impact assessment

5.0 States without cumulative impact assessment hard law
5.1 Tasmania
Tasmania does not have any CIA requirements as part of the mining lease application process or otherwise during
mine operation and closure. Mining leases are granted by the Department of State Growth, on the advice of the
Director of Mines, who sits within the Department of Premier and Cabinet. The Director of Mines advises the
Minister for Resources. An application for a lease must include a mining plan, and as part of that plan the Director
of Mines can require that the proponent provide an environmental impact statement (Mineral Resources
Tasmania, 2021). A CIA is not required, but could be required at the discretion of the Director of Mines as an
element of that environmental impact statement (Mineral Resources Tasmania, 2021).
Tasmania has an environmental protection authority (EPA), which assesses and advises on the potential
environmental impacts of mining activity under the Environmental Management and Pollution Control Act 1994
(Tas). The EPA has issued Guidelines for Preparing an Environmental Impact Statement 2019 (the Guidelines) and
the Environment Protection Policy (Noise) 2009 (the Policy). There are a number of other Environment Protection
Policies, by the policy for noise is the only one to consider cumulative impacts. The Policy states that cumulative
impacts caused by noise generated by multiple activities should be taken into account as a ‘basic principle’. The
Guidelines reference ‘cumulative and interactive impacts’ as a consideration in the discussion of the socioeconomic issues of the proposed project and that an assessment should be included where relevant. Such an
assessment should consider other projects in the region where sufficient information on those projects is available
to the proponent, with uncertainties being identified. However no further detail is given on what will be
considered relevant circumstances for a CIA.
The Land Use Planning and Approvals Act 1993 (Tas) does not expressly require any cumulative impacts
assessment or consideration. However, projects that will have a significant impact on a region’s economy,
environment or social fabric, or of significant important to a region or of significant scale and complexity (s. 60M,
Major Projects) will be required to provide a Major Project impact statement (s. 60ZQ). The Minister may
determine what criteria this impact statement must consider, which could include cumulative impacts. Similarly,
to Victoria, there is a Tasmania Planning Scheme (the Scheme). However, the Scheme only considers the
cumulative impact of illuminated signs (p. 14).
Example
The Langloh Coal Mine was required by the EPA Board to conduct a CIA which considered the other existing
and proposed developments in the same region, including an intersectional consideration of the
interactions between the biophysical, socio-economic and cultural impacts of the proposed mine (Minerals
Council of Australia, 2015).

5.2 Northern Territory
The Northern Territory requires prospective miners to apply for a mineral title from the Department of Industry,
Tourism and Trade (DITT) Titles Division (with the exception of uranium mining which is managed by the
Commonwealth government). Following the grant of a mineral title, a separate mining authorisation will need to
be granted by DITT Titles Division before operations can be commenced (Mining Act 1980 (NT)). The Northern
Territory also has an environmental protection authority (EPA) which administers the Environment Protection Act
2019 (NT) and advises the Department of Environment and Natural Resources. As part of the mining authorisation
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process, a proponent must apply for environmental approval to be assessed by the EPA (Environment Protection
Act 2019 (NT)). During the environmental approval process, the proponent can refer the project for environmental
impact assessment, with the Department of Environment and Natural Resources making a determination about
the scope of assessment that is required. If it is considered that the project may pose an environmental risk, an
environmental impact statement may be required. Both the Act and the Environment Protection Regulations 2020
(NT) set out the process for environmental impact assessments. As in other states, a cumulative impact
assessment can be requested at the discretion of the Department but is not an inherent requirement or obligation.
Although it is ongoing and not expressly legal in nature, it is worth mentioning that the Northern Territory is
conducting an ongoing Cumulative Impact Monitoring Program, administered by the Department of Environment
and Natural Resources, which can inform government decisions.
The Northern Territory also has the Planning Act 1999 (NT) and accompanying regulations, however its chief
source of planning and development substantive policy is the Northern Territory Planning Scheme 2020 (the
Scheme). Although the Scheme does consider adverse impacts in some sections, it does not expressly consider or
imply consideration of cumulative impacts.

Example
The Mount Todd Gold Project was required to discuss the demand for potable and raw water over the
operation period with reference to the potential cumulative impacts on water resources (Minerals Council
of Australia, 2015). This is similar terminology to that used in Western Australia, whereby a discussion is
required as opposed to an assessment.

5.3 South Australia
South Australia follows a similar mining tenement approval process to Tasmania and the Northern Territory. The
proponent must provide the Department of State Development with a mining lease proposal which identifies the
major risks associated with the project and how they may be managed. The proposal must demonstrate an ‘overall
lasting worth to the community’ and that they have conducted consultation with stakeholders (Environment
Protection Act 1993 (SA)). Proponents must also submit a Program for Environment Protection and Rehabilitation
(PEPR) which must be approved by the Chief Inspector of Mines, and can have conditions imposed upon it
Environment Protection Act 1993 (SA). One of those conditions can be to conduct a CIA or conduct cumulative
impact monitoring and reporting, but it is not a requirement or recommendation.
The PEPR process is governed by the Environment Protection Act 1993 (SA), which empowers the South Australian
Environmental Protection Authority (EPA) to issue guidelines. So far however, no guidelines or policies have
addressed cumulative impacts.
South Australia’s planning system was reformed with the introduction of the Planning, Development and
Infrastructure Act 2016 (SA) (PDI Act). The PDI Act establishes that a principle of good long-term planning
includes developing policy that is responsible to cumulative impacts (s. 14). South Australia also has a Planning
and Design Code, which mentions cumulative impacts specifically in the context of the Ramsar wetlands,
stating that development is designed to minimise cumulative adverse impacts from jetties, vegetation
clearance and dredging (po. 1.5).
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Example
Whilst South Australia does have examples of cumulative impacts needing to be considered, it does not yet
have this as an established under mining or environmental law. Rather, the most significant requirements
have been under the Development Act 1993 (SA) in relation to the Port Bonython Bulk Port Export Facility,
which was required to investigate and outline the cumulative impacts associated with the proposed
development on and around the site, particularly in relation to the Australian Giant Cuttlefish (Minerals
Council of Australia, 2015).

5.4 Queensland
Queensland contrasts with Western Australia in that an applicant for a minerals production tenement must always
submit a closure plan with the application for a corresponding environmental authority. Proponents seeking to
conduct mining operations in Queensland need to obtain both a mining lease and a corresponding environmental
authority. An application for a mining lease must be accompanied by a statement outlining the mining program
or outlining the proposed use of the lease area. However, the requirement to submit a mine closure plan comes
under the Environmental Protection Act 1994 (Qld), which was recently reformed. An action that causes
environmental harm or nuisance will be unlawful unless it is authorised under an environmental instrument
recognised by the Act, such as an environmental authority or a progressive rehabilitation and closure plan
schedule (PRCP schedule).
The Act also establishes a process for environmental impact statements (EIS) as part of the process for obtaining
an environmental authority (s. 37(1)(a)). These can be required by the chief executive officer of the Department
of Environment and Science (CEO) when applying for an environmental authority for a project that involves mining
activity (s. 73). The EIS process is aimed at assessing both the adverse and beneficial environmental, economic
and social impacts of a project as well as how to mitigate adverse impacts and propose an environmental
management plan (s. 40). The process is administered by the Coordinator General, a designated authority. There
is a further requirement under the Strong and Sustainable Resource Communities Act 2017 (SSRC Act) (Qld) for
any resource project which requires an environmental impact assessment to conduct a social impact assessment
(SIA) as part of that EIS. The SIA must involve community and stakeholder engagement (s. 9(3)).
At the discretion of the Coordinator General of the Department of State Development, Infrastructure, Local
Government and Planning, a CIA may be required as part of an EIS, as in other States discussed above. The
Guideline for Preparing an Environmental Impact Statement only mentions cumulative impact once, to state that
the EIS should, when determining the ‘scale of an impact’, consider cumulative effect. The meaning of ‘consider’
is not clear however an ordinary interpretation would suggest that this is a lesser obligation than to discuss,
making this a very weak legal requirement.
The Water Act 2000 (Qld) allows the State to declare a cumulative management area (CMA) (s. 365) if the area
contains two or more recourse tenements. Such a declaration allows an assessment of future cumulative impacts
to be undertaken and subsequent management and monitoring programs to be developed. Some of those
monitoring and management responsibilities can be ascribed to the tenement holders. This is an example of the
potential for regulation to be imposed at any stage of the mine life cycle, which is still unusual in Australia.
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Queensland’s Planning Act 2016 (Qld) does not address cumulative impacts, neither does the Planning Regulation
2017 (Qld) (Regulation), although avoidance of adverse impact generally is included in the Regulation. Similarly,
the Regional Planning Interests Act 2014 (Qld) (RPI Act) and Regional Planning Interests Regulation 2014 (Qld) do
not expressly address cumulative impacts. However, the RPI Act does acknowledge that one of its purposes is the
manage ‘the coexistence, in areas of regional interest, of resource activities and other regulated activities with
other activities’ (s. 3).
Example
The Bowen Basin Coal Growth Project is an example of CIA requirements imposed in Australia despite an
absence of hard law CIA obligations (Minerals Council of Australia, 2015). The project was required to
consider cumulative impacts of this and other competing proposals on the land, air and water of the region
as well as what those impacts might mean for public health and regional ecosystems. Whilst termed an
‘assessment’, the wording of the requirements states that the impacts must be ‘discussed’.

6.0 Industry norms
Where legislative requirements lag, industry standards can fill the gaps and shape social and economic
expectations within the resources sector.
The Minerals Council of Australia issued the Cumulative Environmental Impact Assessment Industry Guide (Guide)
in 2015. This part of the review is focused on the relevant legal standards the Guide establishes, however its model
for CIA method is set out below under ‘Existing Frameworks’. The Guide is intended to assist mining proponents
who are preparing EIA documentation, despite most EIAs not expressly requiring any CIA (Minerals Council of
Australia, 2015). It is important to note that this Guide was published before the final Tarkine appeal became
common law, and so some of its assessment of EPBC Act requirements are noticeably more comprehensive than
the post-Tarkine administrative landscape.
The Guide notes that a CIA is not always necessary or appropriate for a new project. It considers CIA in the context
of operation rather than closure, and states that a CIA should only be undertaken before or during operation
where two or more activities are likely to have a significant combined environmental impact and one or more of
the following criteria applies:
•
•
•

Information on regional impacts is necessary to support assessments and approvals for the project.
A series of projects are planned or currently underway in one region and project timelines or governance
structures do not align or give proper lead time to conduct a full strategic assessment.
A large degree of uncertainty exists, and CIA would materially reduce that uncertainty.

The Guide lists six common activities which might warrant a CIA:
•
•
•
•
•

Air emissions resulting in a change to ambient air quality.
Noise impacts on nearby sensitive receptors.
Water discharges from multiple operations potentially impacting a water resource or ecosystem.
Groundwater extraction from multiple operations reducing groundwater input into a sensitive ecosystem.
Clearing of native vegetation in an area which has already been heavily cleared, potentially reducing
vegetation connectivity below ecological thresholds.
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•

Removal of a threatened species habitat where past, existing and/or future threatening processes remain
substantially unmitigated.

It is also worth noting that the Guide references international industry regulation and norms in setting its
recommendations. This is discussed in further detail below and highlights the value of interconnected soft law in
managing the global resources industry. The Guide also references similar guides from other national industry
bodies and provides examples of CIA done both within and without statutory frameworks; some of these were
discussed above.
In addition to guidance provided by industry bodies, industry can also collaboratively fund the production of
research or guidance that it would find beneficial in order to effectively meet legislative requirements. Particularly
when requirements can be discretionary or changeable in nature there is an incentive for industry to create its
own consensus. CIA in most Australian jurisdictions is a process which can be required on a discretionary basis as
part of the environmental approvals process, creating some uncertainty.
An example of this is the Cumulative Impacts Good Practice Guide for the Australian Coal Mining Industry, which
was produced by the Australian Coal Association Research Program and jointly funded by Anglo American, BHP
Billiton and Rio Tinto. The Guide is not legally enforceable, but is a way for industry to collectively agree on what
is to be considered ‘best practice’ for CIA in coal mining. It can then be used by judicial bodies as a reference when
determining whether a CIA provided by a mine proponent is up to standard. The Guide sets out the process for
different kinds of assessments identified in some jurisdictions, like project-level, strategic and regional
assessments. It also provides guidance on monitoring and reporting processes for cumulative impacts, two
conditions sometimes imposed on mining tenements.

7.0 International comparison
The below discussion will look at federal measures only. We note that Canada has regional governments and law,
however for the purposes of this review we will only be considering federal regulatory measures.
7.1 Canada
The primary pillar of Canadian federal environmental law for CIA used to be the Canadian Environmental
Assessment Act 2012. When a project may have had a significant adverse environmental impact on an area within
federal legislative authority, the proponent was required to submit an environmental assessment, including a
consideration of cumulative environmental effects. The Impact Assessment Act, SC 2019, c. 28, s. 1 was passed
and introduced new procedural requirements for major mining projects, such as expanding the list of activities
which require an impact assessment as well as providing greater detail about how that assessment should be
conducted. The Act also empowers the relevant Minister to designate a project not captured by the Act
automatically, based on factors including project size and potential impact.
Proponents of major mining projects are now required to consider cultural, economic, environmental, health and
social impacts of the mine. Impact assessments are required to consider project specific cumulative impacts and
may be, but are not always, required to consider the regional impacts that could occur if all predicted future
projects commenced. This is called the Cumulative Effects Assessment (Government of Canada, 2021). There is a
large degree of regulator discretion as to the detail with which cumulative impacts need to be assessed: for
example, smaller projects may not be required to consider their effects in as much detail as larger projects. An
acceptable assessment considers the incremental additive effects of the project on Valued Ecosystem
Components for that region, and these components are to be set by the regulator (Interim Technical Guidance,
2018). This includes a consideration of past, present and future actions. The regulator must establish thresholds
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for such component impacts. The assessment must state the potential significance of any residual effects and
provide an outline of mitigatory measures.
The Act also empowers the Impact Assessment Agency of Canada to oversee the process; having a purpose
created administrative authority for impact assessment is a significant step which we are yet to see to the same
degree in Australia. An individual or interest group may request that a project undergoes impact assessment,
however of the 19 requests for review made so far under the Act, only two have been approved. An impact
statement must be provided by the proponent, after which the impact assessment can be conducted by the
Agency or by an independent Review Panel (Golder, 2021). This assessment results in a final report, upon which
the relevant Minister or Governor in Council will base their decision (Impact Assessment Act 2019 (Canada)). The
central criteria is public interest and whether adverse impacts are outweighed by the public benefit. If so,
conditions may then be imposed on the project. Akin to environmental approvals processes in Australia, the
Agency will then continue to require regular monitoring and reporting on compliance with those conditions as the
project progresses.
The Act has provided for a transition period, and Interim Technical Guidance was issued by the Impact Assessment
Agency of Canada for existing projects. This Guidance provides detailed definitions and processes for each stage
of the assessment process and implies that the standards for a Cumulative Effects Assessment will be continually
evolved. However, the way in which the Guidance is adopted region by region is at the discretion of each regional
government.

8.0 Conclusion
Tables 1 and 2 compares requirements to consider cumulative impacts at different stages of mine life and regional
planning. They show a lack of consistency across Australian jurisdictions. However, even in states where
cumulative impacts are required to be taken into consideration during project approvals processes, strategic
assessments or regional planning, there is still a lack of definitions in regulation or guidance for implementing CIA.
All jurisdictions allow for CIA to be required at the discretion of the relevant Minister. Due to the flexibility of these
legal requirements, the regulatory framework for CIA in Australia rests heavily on soft law, particular industry
standards. Hard law is necessarily slower to adapt and is beholden to political morays, whereas guidelines,
industry standards and social expectations are more capable of rapidly evolving to keep pace with scientific and
cultural understanding. There are compelling reasons to move towards more codified CIA requirements in
Australia, and examples like Canada can provide a blueprint for such a process.
These findings are consistent with Australian and international literature. Olagunju et al. (2021, p. 25), in their
review of CI requirements in four developed and four developing countries, find that although CIA regulation is
evolving from project-based to strategic and regional requirements, legislation, regulation and guidance remain
underdeveloped and highly variable. This suggests that there is good opportunity for developing national – or
even international – standards of regulatory excellence that can shape and harmonise reform across Australian
states and the Commonwealth.
The below tables provide an overview of key regulatory framework features for State jurisdictions, as well as a
comparison between Australian and Canadian federal jurisdictions.
Table 1 Comparison of CIA requirements by for State jurisdictions
AUSTRALIAN JURISDICTIONS QUICK COMPARISON TABLE

CIA in project impact assessment (Form
1)

WA

NSW

Qld

Vic

Tas

SA

NT

Y

Y

N

May
be
required

N

N

N
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CIA in closure process

N

CIA requirements in strategic assessment
(Form 2)

Y

CIA requirements in regional planning
(Form 3)

May
be
requi
red
by
minis
ter

May be
required
under
closure
plan
Y

N

N

May be
required
by
minister
N

by
minister
Y

N

N

N

N

N

N

N

Y

N

Y

N

Table 2 Comparison of CIA requirements in Australian and Canadian federal jurisdictions.
INTERNATIONAL JURISDICTIONS QUICK COMPARISON TABLE
Australia

Canada

CIA required in project IA (Form 1)

May be required by Minister

Y

CIA in closure process

As required under closure plan

If imposed as a condition

CIA required in strategic assessment
(Form 2)
CIA required in regional planning
(Form 3)

Y

Y

Y

Y
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Appendix 5 – Indigenous specific CIA: scoping review
of the literature and methods
1.0 Background and context setting
Cumulative Impact Assessment (CIA) as it relates to Indigenous Australians is an emerging area. This
report reviews the available English language literature – internationally and within Australia – on CIA,
Indigenous peoples and the extractives sector.20 The internet search has specifically been for literature
with these three foci. However, relative to the science of environmental and social impact assessment
(ESIA), this nomenclature of CIA is recent, and its application to Indigenous interests, even more so.
CIA has developed as a distinct area of assessment concerned with two particular contexts where specific
forms of assessment are required. Drawing on Banks (2013), these contexts are:
•

Where a proposed project’s effects are likely to attenuate the effects of other trends and
processes in the broader impact area, and

•

Contexts in which there are multiple projects proposed across a region or area that will have
effects that are not captured by individual project ESIAs.

When this term ‘cumulative impacts’ is used in this review, it is referring to:
Successive, incremental and combined impacts (both positive and negative) of one or more activities
on society, the economy and the environment – resulting from the aggregation and interaction of
impacts on a receptor and it may be the product of past, present and future activities (Franks et al.
2013).
As an evolving practice there is inconsistent and unsystematic attention to cumulative impacts in
conventional approaches to ESIA. While it has been observed that CIA remains a weakness within most
impact assessment regimes, this is particularly the case in the licensing of mining projects on Indigenous
lands globally (Larson et al. 2018).
In the Australian context, many of the largest mines are on, or adjacent to, the formally recognised
Indigenous estate – as native title or state-based land rights. This estate comprises just over 50% of the
continent. Beyond this, across Australia Indigenous peoples still hold customary forms of attachment to
land, even where these rights and interests may not be formally recognised.
In Australia there has not been a specific methodology developed for Indigenous CIA in relation to the
resources sector. There are however, a range of methodologies that are more useful and relevant than
others, as they begin to address Indigenous specific interests.
These methods include community and participatory Social Impact Assessment (SIA), as well as land
management tools and resources that Indigenous groups have established to care for their Country. A
fundamental element in developing an effective Indigenous CIA method is to ensure that it is able to
identify what these specific interests are; including valued environmental and social components. This
20
Note that this report is also summarised in Chapter 4 of the larger project ‘Towards a Framework for Regional Cumulative
Impact Assessment, Project 1.1’ and is included in the report as Appendix 5.
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can only be done in collaboration with the Indigenous groups and knowledge holders, and requires
qualitative and quantitative methods.
In the Australian context there are several stages to engaging with Indigenous groups in relation to
mining on their lands. These are via the initial environmental and social impact assessment (ESIA) for the
proposed project, in the negotiation of benefit sharing agreements or Indigenous Land Use Agreements
(ILUAs), and in the ongoing cultural heritage assessment surveys, often as part of cultural heritage
management plans (CHMPs). Even if Indigenous groups don’t have an agreement or ILUA with a
company, they will be engaging via a state based Aboriginal cultural heritage regulatory regime.21
The experience within Australia indicates that it is often within the cultural heritage management stage
that cumulative impacts may be considered. The approach for CIA across jurisdictions in Australia is
inconsistent, with various policy and regulations applied within each state (Chapter 3). In light of the very
limited Australian literature on the topic, it is clear that the gap in CIA literature is illustrative of a gap in
practice.
When the focus is on CIA and the on-going impacts of mining on Indigenous peoples and their Country,
it is overwhelmingly in terms of their cultural heritage. And if there are considerations of cumulative
impacts on cultural heritage, the way in which this heritage is defined has been a significant limitation.
Cultural heritage is commonly defined in terms of moveable or tangible cultural heritage: as codifed
and/or interpreted as such in much Aboriginal cultural heritage legislation. An essential element in any
Indigenous focused CIA methodology will entail broadening the definition of valued environmental and
social components (VECs) and ways in which the ‘significance’ of a site or place is established. This
includes accommodating a more encompassing understanding of Indigenous culture not only to include
intangible cultural heritage (customary practices and cultural knowledge), but also to integrate culture
and environment as an eco-cultural landscape. Thus, while we need to expand our understanding of
‘cultural heritage’, we also need to expand our understanding of what Indigenous peoples can contribute
to CIA. Such a process will be outlined in general terms in Section 6, below.

2.0 Methodology
The literature review has been targeted at applied research materials where the authors specifically
reflected on their roles in CIA as a legislative or regulatory requirement, or they have reviewed the
practice of Indigenous CIA in a particular jurisdiction. As such, the Google search words were variously a
combination of the following terms: cumulative impacts, cumulative impact assessment, cumulative
effects assessment, social impact, Indigenous peoples, First Nations, cultural heritage, mining region,
resources sector.
Of secondary interest were collaborative and participatory SIA methodologies focusing on Indigenous
peoples and development on their lands. This material is very useful for establishing methods and
frameworks for engaging Indigenous peoples in CIA. Likewise, other materials in this applied category of
land management planning on Indigenous lands were also drawn upon. These materials, such as Healthy
21
All states and territories have regulatory protections in place for Indigenous cultural heritage. Though these legislations
vary significantly in terms of strength of protection and exactly what types of heritage is afforded protection, and so on.
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Country Plans, are especially useful in gaining a perspective on Indigenous priorities and approaches to
Caring for Country and land management planning.
Such a targeted approach – via a focus on the language of CIA - necessarily excludes the mountain of
longitudinal ethnographic research undertaken globally and in Australia on the transformative impacts
of the extractives industry on Indigenous peoples’ livelihoods and cultures (see Bainton and Skrzypec
2021). Such ethnographic research, based on localised (often long-term) fieldwork, tends to take a
holistic approach to the impacts of the industry on Indigenous peoples and their life worlds. This social
science method does not often use the terms CIA or Cumulative Effects Assessment (CEA) and so was
not captured in the literature review search. However, this body of research 22 routinely engages with
the impacts and effects of industry at multiple levels, integrates the social, political and environmental
domains and reflects on the intersections of historical legacies, such as colonisation and the extractive
industries (see Ferguson 1999, Altman and Martin 2009; Keeling and Sandlos 2015; Chaloping-March
2017). Such an approach necessarily considers the ways in which multiple impacts converge, new issues
arise and where locally understood thresholds may be crossed.
For the purposes of this review, it is the method of longitudinal ethnographic research that is of note for
the development of an Indigenous CIA. Such a method provides insights that most survey based, time
limited and compliance-based approaches to SIA cannot capture.
Though the new language of CIA and CEA is an important step in recognising the need to mitigate the
multiple and intersecting local, regional and global (ie climate change) effects of the extractive industries,
and other development, it is important that any method does not simply take an additive approach (ie
as a list of impacts to mitigate) that extends from a baseline established at the outset of a particular
project. This is important in colonial contexts in particular, as the legacies of dispossession and intergenerational trauma also often inform Indigenous peoples’ perspective of any particular project, and
thus their understanding of cumulative impacts. Some of the literature that discusses this issue of
legacies, though not specifically in the language of CIA, is discussed.

3.0 Overview of the literature, and its geographic focus
Most of the research located focuses on the qualitative and quantitative methods to incorporate
Indigenous Ecological knowledge (IEK) into environmental impact assessment (EIA) and/or social impact
assessment (SIA). Other related research focuses on engagement, governance and integration practices
within and across these fields of IEK, EIA and SIA.
Of note, articles focusing on the specific nexus between CIA (as a field of SIA), Indigenous peoples and
the resource sector were very few. In Australia, only two research articles with this specific focus were
located. However, it is an emerging field internationally with a recent report from Canada focusing
specifically on SIA methods for predicting cumulative effects involving extractive industries and
Indigenous people (Da Silva et al. 2020). Other international research articles focusing on this nexus were
from Brazil (1 paper; Athayde et al. 2019)23, Sweden (3 papers; Larsen et al. 2018, Osterlin and Raitio
2020, Raitio et al. 2020) and Canada (2 papers; Lawe et al. 2005, Atlin and Gibson 2017).
The practitioners of this research are anthropologists, human geographers and political scientists.
This article is not strictly on the extractives, but rather small and large hydropower plants – that involve damming sections
of rivers – so managing water as a natural resource.
22
23
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The Da Silva et al. report (2020) from Canada is a noteworthy resource as it summarises much of the
global (English language) research. However, a significant number of the sources they draw on do not
focus on CIA in any detail, rather CIA often forms one element in a broader SIA framework. This is the
case for the two Australian case studies they draw on from the Kimberley region (Ross 1990) and the
Northern Territory (Lane et al. 2003). 24 A point the Da Silva et al. report makes, in relation to consultation
and decision making in Environmental Impact Statement (EIS) processes, is that the lack of Indigenous
voices in decision-making is clearly evident in the literature (2020, p.7).
3.1 International literature: Swedish and Brazilian
The four papers from Sweden and Brazil focus on the regulatory gaps and limitations in these respective
jurisdictions. In Brazil for instance, the authors note that the two policy instruments that are supposed to address
cumulative impacts at the project scale (environmental and social impact assessment - ESIA) and the
basin/regional scale (Environmental Impact Assessment - EIA) are both ill-equipped to tackle the challenges of the
proliferation of dams (large and small). While several of the environmental impact assessments (EIAs) examined
failed to report on social consequences to local traditional communities, claiming lack of information about them
(Athayde et al. 2019).
The three Swedish papers are focused on Sami Indigenous lands in northern Sweden and the increased pressure
that the extractive industries are placing on the Sami livelihood of reindeer herding with 12 of the 15 Swedish
metals mines are in traditional Sami territories (Raitio et al. 2020). However, they found that the narrow scope
and the weak status of CIA in Swedish EIA legislation and practice, and the weak recognition of Sami reindeer
herding as a “property right” during the permit review process was not able to balance competing land uses.25
This has become an urgent issue for Sami herders as the accumulated area of land designated for mining in their
territories has already more than doubled between 2010 and 2017, and the number of mineral exploration
permits issued per-year has increased from less than ten between 2002-2004, to 40 to 60 permits per-year
between 2014-2016 (Raitio et al. 2020).
The question of whether voluntary corporate actions improve the CIA of mining companies on Sami lands has also
been explored in the absence of specific government regulation (Larsen et al. 2018). The authors found that
progress on voluntary actions in regard to assessing CIA (they use the term CEA – cumulative effects assessment),
has only led to cosmetic improvements in the actual CIA outcomes. Instead, Larson and co-authors indicate that
a stronger regulatory role of government and recognition of the right of Indigenous communities to lead or comanage impact assessments on their own lands is needed (2018). This theme is taken up further below and in the
Australian context.
3.2 Canadian literature and regulatory environment

In Canada, the legislative context is markedly different from the jurisdictions discussed above (and in
Australia). Canada established requirements to consider Cumulative Effects Assessment (CEA) in the
1995 Canadian Environmental Assessment Act as a mandatory component of a project-level
Other articles and grey literature the Da Silva report draws on – note especially Table 4 on pages 22-23 - that are not
focused on CIA at all, include Koutouki et al. (2018), while others including Harris and Harper (1999) are not extractives
focused.
25
The right to herd reindeer in Sweden is a Sami usufruct right, which means that reindeer can graze on land irrespective of
the title and ownership of the land. Herding depends on having access to large tracts of land. But this is not an exclusive
property right.
24
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environmental assessment. Some provinces – such as British Colombia (BC) - have since established
their own CEA framework (2014), because, as they indicate:
The State formal environmental assessments consider cumulative effects when evaluating large
projects; however, many proposals are small in size and do not require such assessments. BC’s
answer to this potential problem is the cumulative effects framework [CEF]. This… framework is a set
of policies, procedures and decision-support tools that helps identify and manage cumulative effects
consistently and transparently across British Columbia's natural resource sector. 26
Importantly, as part of the CEF:
Engagement with First Nations is an expectation established under the [CEF] interim policy when
values are either selected or assessed and when management options are defined. Collaboration
through government-to-government agreements on cumulative effect issues, including assessment,
management and cross jurisdictional governance are also underway in some areas of the province. 27
A paper from 2005 in relation to the oil sands region of NE Alberta, in the Mikisew Cree First Nation
(MCFN) traditional lands, was an early starter in identifying the need for CEA in relation to this resource
rich region (Lawe et al. 2005). A Cumulative Environmental Management Association (CEMA) was
established as a multi-stakeholder initiative with over 30 organisations. The CEMA mandate was to make
recommendations on how best to manage cumulative impacts and protect the environment of the
region. However, the MCFN were unhappy with the CEMA outcomes and engaged a consultant who
found that there were extensive gaps between identified concerns and monitoring initiatives. These
included inadequate community involvement in designing follow-up monitoring programs following
environmental approval, lack of integration of scientific and traditional knowledge, and lack of MCFN
involvement in designing monitoring programs. They noted that trust in the CEA process was vital, and
that this concept and others, including honesty and transparency, were not part of the CEMA vision, yet
were critical to this First Nations group.
Atlin and Gibson (2017) provide some perspective on the implementation challenges of the Canadian
CEA frameworks and legislation. They indicate that though the recognition of cumulative effects has
been seen as an important symbolic advance in environmental assessment design, practical results have
been disappointing. Though their focus is not specifically on First Nations (FN) they note that in some FN
territories where CEA processes have been established through land claim agreements, environmental
effects have been defined broadly to also include social, economic, and cultural as well as biophysical
effects. However, they note that even in these jurisdictions biophysical effects have often received most
attention in assessment practice (Aitlin and Gibson 2017). Using the example of the Ring of Fire region
(northern Ontario) in the Matawa Tribal Council jurisdiction, they seek to demonstrate the unmet
opportunity where a sustainability-based, regional strategic CEA would be beneficial. This approach, they
argue, would avoid the currently narrow focus on ‘significant adverse effects’ and where instead mines
are used as ‘bridges to more sustainable futures’.
See https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/cumulative-effects-framework
https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/cumulative-effectsframework/engagement
26
27
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The authors establish five characteristics of what they describe as ‘best practice’ CEA. These CEA
characteristics are: multi-dimensional; long term; credible; authoritative and accountable. They usefully
apply these 5 CEA best practice characteristics in a comparison of adherence, in table form, to the case
of the Ring of Fire region (see 2017, p.48).
3.3 Australian Literature: CIA through the lens of cultural heritage management

The two Australian articles that specifically focus on the intersection of CIA practice, Indigenous interests
and the mining industry, do so via a cultural heritage management (CHM) lens. Both articles, by
archaeologists, draw case material from mining regions on the east coast. Godwin’s article (2011) draws
on his applied research in the coal and coal seam gas regions in Qld, while the Sutton et al. (2013) article
is based on collaborative research in the Hunter Valley coal mining region.
Though Godwin does not detail the regulatory drivers for CIA in Queensland he states that the Terms of
Reference (ToR) 28 for EIS related to projects demand that “consideration be given to the cumulative
impacts of [mining] development on Aboriginal cultural heritage”. These ToR mirror those that are issued
to ecologists and air quality specialists with a heavy emphasis on ‘quantifiable data’. This focus on a
natural science model for CIA encourages archaeologists to ‘disaggregate’ complex sites in order to
assess heritage values and adverse impacts of specific tangible components (i.e. a stone tool workshop),
rather than assess landscape level values and thus also include intangible elements of a place.
Godwin argues that in addition to this lack of specific guidance and methods for assessing the potential
cumulative impacts on cultural heritage, the data necessary for determining the effects of cumulative
impacts on cultural heritage does not exist. Further, Godwin indicates that the fundamentals necessary
for determining the CIA on cultural heritage require determining the datum; determining an acceptable
threshold and; determining when the threshold has been exceeded.
An alternative approach is the continuing application of qualitative processes such as significance
assessment, the social license to operate (SLO) 29 and the limits of acceptable change (see Stankey et al.
1984). Godwin maintains that these approaches provide a more robust framework for determining CIA
in relation to CHM. One of the key reasons for this is demonstrated in the Queensland context where
there is no definitive data set (such as cultural maps or a site register) readily at hand for consultation
either by a development proponent or by the state itself. Likewise, the cultural heritage management
plans (CHMPs) that need to be developed prior to approvals are in no way a thorough cultural inventory.
Indeed, this is the case across Australia.
The Sutton et al. (2013) article found that one of the key issues in the assessment of cultural heritage
under the EIS regime in New South Wales (NSW) is the lack of consideration of cumulative impacts of
mining, and the relationship of these prolonged cumulative impacts on social and psychological health
That he works to and as set by the state for industry.
The concept of SLO has been critiqued as a deficit discourse. For instance, a ‘social license’ can be bought through
agreements that are inequitable, where the right to negotiate (under the native title act) is a very limited and time constrained
right, and that can serve to silence dissent. As a concept that emerged from industry – it is not concerned with sustainable
development, but securing compliance locally. As a result, it is particularly problematic in remote regions where there is
structural inequality. See also Kemp and Owen, 2013. “Social License and Mining: a critical perspective”. In Resources Policy
38: 29-35.

28

29
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and community well-being. They reference Godwin’s (2011) statement that reliably quantifying such
impacts is impossible – but strongly articulate that it is crucial to attempt an assessment, especially in
such intense mining regions as the Hunter Valley. 30 The authors draw on the concept of “solastalgia”,
that emerged from this region, to assist in promoting dialogue with CHM on this issue.
The solastalgia concept, developed by environmental psychologist Albrecht (2005), describes the feeling
of powerlessness and distress experienced by Hunter Valley residents who were watching environmental
destruction and transformation of landscapes around their homes in this coal mining region. As Albrecht
states, solastalgia is the “ ‘lived experience’ of the loss of the present as manifest in a feeling of
dislocation; of being undermined by forces that destroy the potential for solace to be derived from the
present” (2005, p.45). He also argues that solastalgia is experienced at a potentially deeper level by
Indigenous people due to their strong spiritual and emotional connections to ‘Country’ with distress
manifest from the ongoing destruction and transformation of the landscape since colonisation.
Indeed, as Sutton and co-authors also point out, the inter-relationship between Indigenous well-being,
cultural heritage and the environment is not a new one and there is a body of literature illustrating these
connections. However, an awareness of these integral inter-connections does not form part of the EIA
process, and the authors describe the emotional distress they witnessed by Indigenous custodians as a
feeling of disempowerment in the process. This is in relation to the determination of project approvals
and a perception of a lack of adequate SIA: “that the mine will always go ahead no matter what”. In this
context, cumulative impacts are felt by Indigenous groups as exasperation, cynicism and ceasing to
engage with CHM in EIS processes.
In terms of tangible archaeological sites, Sutton and co-authors indicate that the site registration and
heritage assessment process is still coming to grips with how to define, describe and assess cumulative
impacts and its relationship to rarity, representativeness and significance. For instance, sites which may
have originally been assessed by an archaeologist as common (and therefore of lower scientific value)
may become rare through increased attrition due to development.
This article also discusses the use of ‘offset strategies’, such as Cultural Heritage Offset Areas, Conservation Areas
and Heritage Management Zones, specifically for their Aboriginal and/or scientific values. These strategies will be
discussed in the Methods Section (Section 6).

4.0 Gaps in the literature and in practice
A recent Canadian paper (Proverbs et al 2020) observed that a gap in CIA literature includes methods to
evaluate impacts on cultural landscapes. This language of ‘cultural landscapes’ is becoming recognised
by some cultural heritage practitioners as a more encompassing term to incorporate intangible and
tangible landscape features that are important for subsistence harvesting and well-being and/or that are
culturally important for land management and political, spiritual, religions or educational reasons. The
Proverbs et al paper, discussed in the methods section below, specifically addressed a First Nations

Sutton et al. indicate that when they were writing there were approx. 24 open-cut and 10 underground coal mines, not
including proposed mines awaiting project approval or undertaking exploratory works.
30
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(Gwich’in) cultural landscape. This gap in CIA addressing cultural landscapes is also apparent in the two
Australian papers just discussed, as they only focused on tangible archaeological sites.
Another paper from the Arctic, on cumulative impact assessments of hydrocarbon activities in that
region, found that cumulative impacts assessments for new projects are generally lacking. They also
found that so too are methodological guidelines, as well as a lack of resources to undertake CIA during
the impact assessment process (Kirkfeldt et al. 2017).
Closer to home, gaps in practice also include, for instance, the Western Australian (WA) government
“Cumulative Environmental Impacts of Development in the Pilbara region” (2014) report, under the WA
EPA 1986 Act. This report does not mention Indigenous interests. Likewise, nor does the BHP Billiton Iron
Ore Strategic CIA Report (2015) for this same region. 31 The report notes that “this CIA is a first of its kind
for the Pilbara and represents a significant contribution by BHP Billiton Iron Ore to provide an analysis
of the potential effects of iron ore mining development in the Pilbara…”(2015: Executive Summary ii).
Though the focus was environmental, the results are nonetheless revealing. They list five species from
the region that are ‘vulnerable’ or ‘endangered’ according to the Environmental Protection and
Biodiversity Conservation Act (EPBC Act 1999). All of these species, which include the olive python, the
greater bilby, and the northern quoll, also have great significance for Traditional Owner/native title
groups. Yet, there appears to have been no engagement with Indigenous interests in this CIA process,
though the region has significant areas of recognised native title lands. 32 These are just two examples of
opportunities lost in engaging Indigenous interests in CIA.
4.1 Limitations and opportunities of SIA

Gaps in practice also apply to the standard approach to SIA, as this is often incorporated into a state’s
EIS regulatory process. Before a methodology for CIA can be developed that integrates Indigenous
interests and values, it is useful to consider the ways in which standard SIA does not adequately address
these interests.
Though most SIA methods claim to be inclusive, the prevailing practices tend to reflect the dominant
interest groups’ methods and cultural practices, and rarely Indigenous interests and concerns (McGregor
et al. 2003). In industrialised countries, such as Australia, the standard approach to social impact
assessment is to document the existing socio-economic conditions within which a proposed
development is to occur, assess its likely impacts and identify strategies to minimise and mitigate these
negative effects (O’Faircheallaigh 2011). This baseline is then used to evaluate ongoing impacts from the
project.
Though the limitations of this method for the Australian Indigenous context were pointed out over three
decades ago (see Ross 1990), mainstream SIA methods still tend to be applied to this group. This is
notably problematic in regions with high levels of social vulnerability which includes remote and regional
Indigenous Australia. While the lack of attention to pre-existing negative impacts may be acceptable in
See
https://www.bhp.com/-/media/bhp/regulatory-information-media/iron-ore/western-australia-ironore/0000/impact-assessmentreport/160316_ironore_waio_pilbarastrategicassessment_commonwealth_appendix4_part1.pdf
32
See http://www.nntt.gov.au/assistance/Geospatial/Pages/Maps.aspx
31
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some mainstream SIA contexts, maintaining the status quo in contexts of colonial dispossession and
marginality is not good enough. This is because applying a ‘no harm’ approach in this context renders
invisible the particularities of local Aboriginal needs and interests (O’Faircheallaigh 2011; Holcombe
2021). In such contexts, proposed developments, such as mining, offers the opportunity to shift this
baseline, rather than maintaining it.
Indeed, Ross found that the Indigenous communities in the Kimberley region preferred a long-term
cumulative view to assessment of any single impact, such as the Argyle Diamond Mine, and laid emphasis
on the early contact period. This work was undertaken as a “community social impact assessment” as
part of the broader East Kimberley Impact Assessment Project (in WA). This finding suggests that if SIAs
are led and directed by Indigenous interests they will inevitably include cumulative impacts. In this East
Kimberley SIA various historical impacts were included: the Halls Creek gold rush of 1886; the eight
recorded massacres within 100km of the Warmun community; the pastoral phase and land
dispossession; up to the intensive mineral exploration of the late 1970s.
Likewise, the Lane et al. (2003) article on SIA and Indigenous knowledge in relation to the controversial
Coronation Hill mining project in Kakadu National Park, also explicitly incorporated an historical
understanding of colonisation in their consideration of cumulative impacts (Lane et al. 2003).
Though this ‘long view’ of non-Indigenous driven impacts over many generations may seem beyond the
purview of a regional CIA, from an Indigenous perspective such historical context is clearly relevant in
understanding their current perspective as they engage with proposed developments on their Country.

5.0 What are cumulative impacts for Indigenous peoples?
Though for Indigenous peoples there will of course be many of the same elements of cumulative impacts as for
the mainstream population who also reside in the impacted region (such as the impact of dust, noise and aesthetic
amenity), additional impacts are also felt for this group. Such additional cumulative impacts may include: 33
•
•

•
•
•
•

loss of access to sites of spiritual significance and/or destruction of sites
loss of access to cultural places, including customary harvest places (light pollution can affect feeding
and breeding patterns, vegetation clearing leads to the destruction of roosts, removal of water courses
and destruction of water catchments and sedimentation of pools and creeks affects fishing)
loss of cultural integrity of cultural places through destruction of country in close proximity
loss through indirect impacts such as increased dust, vibration, noise
diminishment of amenity and visual integrity
compounding historical effects of loss of control over development decisions on Country can lead to
feelings of powerlessness and lack of well-being.

Elements of this list were derived from Submission 50 Wintawari Guruma Aboriginal Corporation
https://www.aph.gov.au/Parliamentary_Business/Committees/Joint/Northern_Australia/CavesatJuukanGorge/Submissions
See also Holcombe, S. and Frederick, B. 2021. “Destruction by a thousand cuts’: the relentless threat mining poses to the
Pilbara cultural landscape”. In The Conversation. Feb 25. https://theconversation.com/destruction-by-a-thousand-cuts-therelentless-threat-mining-poses-to-the-pilbara-cultural-landscape-155941
33
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Though these are all possible individual impacts, the ways in which these impacts intersect with each other,
compound the effects and are transformative, are crucial considerations in CIA. CIA is more than the sum of the
individual impacts and it is in the way in which they intersect and interact that the effects are most acutely felt.
For example, if there are restrictions on accessing Country, this leads to multiple intersecting impacts including
the ability to practice cultural activities, such as customary harvest and ceremonial / spiritual activity which in turn
leads to loss of connection to Country and thwarts intergenerational knowledge transfer. Likewise, customary
harvest can also play an important role in supplementing nutritional needs and supporting a healthy diet, assists
in augmenting food supplies during off-pay weeks and provides wellbeing and mental health benefits.
In particular, the destruction of significant sacred sites can have social and cultural impacts that are ongoing for
years after the incident. Lewis and Scambary (2016) have mapped this social fall-out from the destruction of a
significant site in the Bootu Creek region in Northern Territory and others, including the women’s barramundi
Dreaming site that was destroyed to build the Argyle diamond mine in WA. The cumulative social and cultural
impacts included:
•

•
•
•
•

The perceived complicity of some traditional owners in the destruction of the site, which is in turn the
cause for continuing tension and ill-feeling within the Aboriginal community.

More broadly, and perhaps more insidiously, the site damage can reinforce a sense of
powerlessness and alienation within the community.

At the individual level, site damage is generative of emotional distress and grief. And is often associated
with physical illness and death, with the grief being likened to the death of a close relative, or serious
physical injury.
At the collective level, site damage incidents constitute social rupture and imbalance, that may result in
temporary or permanent cessation of ceremonial activity related to the site.
At both the individual and collective level, site damage often results in shame – a powerful social force
of humiliation, where custodians lose face for failing to protect their sites, regardless of cause, blame or
ability to prevent damage (2016, p.244).

To sum up, destruction, or threats of destruction, of places of significance is a threat to Aboriginal peoples’ abilities
to order their social and cultural relationships (Lewis and Scambary 2016, p.242).

6.0 Potential useful methods, tools and approaches
This section introduces a range of methods, tools and approaches that may be useful in applying to
Indigenous CIA. One of the most fundamental mechanisms for achieving effective CIA for Indigenous
peoples is to include it into all social and environmental impact assessments. However, as the limited
literature reveals, unless this is done systematically with an agreed standardised method, then this in
itself is not adequate.
Likewise, as the previous section also discussed, if CIA is undertaken only on a project-by-project basis
or is proponent driven for permitting and compliance, rather than on a collaborative regional basis with
state support and coordination, then the effectiveness and scope of the CIA is compromised.
The limited literature on the issue of Indigenous SIA and EIA in Australia focuses on integration (Stoeckl
et al. 2013). Often, the standard impact assessment approach is to commission separate studies of the
environmental, social and economic components. However, this is a false demarcation for Indigenous
groups, as they experience these components as an intersecting whole – notably in the Australian
context the environmental and the social. This integration is recognised as the most relevant for
Indigenous customary land owners in Australia and for Indigenous groups internationally.
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It is important to emphasise current challenges, such as defining ‘significance’, that will need to be considered in
any Indigenous CIA. Below, the core elements that will need to be considered when establishing a methodology
for Indigenous CIA are outlined. It is in no way a thorough-going or complete overview of what is required. Indeed,
given the limited case material available, we are not yet in a position to establish a methodology. However, we
can provide pointers as to what may be included; such as the participatory processes of engagement, the need
for multi-disciplinarity, a multi-dimensional and integrative approach, and a long-term strategic regional approach
to development.
6.1 Core elements to consider in establishing a methodology for Indigenous CIA34:
•
•

•

•

•

Defining a ’region’: within which the impact will take place, ie the boundaries of a native title claim (though
may not be ideal – re: a judicial or political decision), or the boundaries of a resource rich region
Establishing the datum: this involves a qualitative and quantitative exercise
o a cultural mapping exercise (inventory) of both tangible and intangible cultural sites and places –
including important areas for customary harvest and fauna breeding grounds
o plus a range of quantitative data required for any baseline (health, housing, employment, formal
education, etc)
Establishing indicators: against which change can be measured and which are agreed by the Indigenous
group/s:
o will be both qualitative (via ethnography) ie: how often people undertake customary harvest; visit
Country; and may include broad indicators such as social vitality, economic viability and political
efficacy
o quantitative ie: cultural keystone species frequency and distribution
Defining the threshold 35 : this is a largely qualitative assessment, though quantitative scientific
assessment will have input
o Need to ensure the equal weight of value judgements of the ‘experts’ (environmental scientists
/archaeologists / anthropologists) and the customary land owners in defining this threshold and
the levels of significance
Knowing when the threshold has been crossed (or is in imminent danger of being crossed): this assumes
that a comprehensive cultural mapping inventory has been undertaken (taking into account that there is
transparent data available about current and future industry plans, including associated infrastructure.

6.2 Defining ‘values’ and ‘significance’

An essential element in establishing an Indigenous CIA Method is to develop the parameters around how
values and significance are defined for each element of the datum. In the two Australian papers that
focus on cultural heritage management (CHM) and CIA these concepts are central. In these two articles
the authors (Godwin 2011; Sutton et al. 2013) indicate that there is confusion in the definition of values
and significance as used in the significance assessment process in legislation, policy and practice. 36
Likewise, Sutton et al. (2013) state that that the Burra Charter (the independent Australian standard for
CHM) is also ambiguous in the definitions of these concepts.37 Indeed, their discussion – though focusing
This has been adapted and built on from Godwin, L. (2011) Noting that his focus was limited to Indigenous cultural heritage.
It may not be viable to adopt a ‘threshold’ approach – but the concept may provide an important discussion point about
what the core or fundamental tangible and intangible components of the Valued Environmental and Social Components (VECs)
are that people want maintained and even strengthened and improved upon.
36
A separate CRC TiME project (P1.4/2.1) examines values, though not with discussion of Indigenous values.
37
See https://australia.icomos.org/publications/burra-charter-practice-notes/
34
35
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on CHM – is directly pertinent to the broader issues of decision-making within SIA and CIA, as value
judgements about the relative importance of different, often competing, criteria have to be made. Who
gets to make these value judgements? This is a crucial consideration since any society will only make an
effort to conserve things it values. 38
In the case of CHM, archaeologists often understand that significance and values embodied within a
place and are objectively quantifiable; the Burra Charter states that cultural significance is intrinsic to a
place. However, this can then lead to a ‘score-card’ approach with the archaeologist measuring objective
truth with a focus on remnant physical evidence of Indigenous occupation. Such a method places as
secondary, if considered at all, Indigenous intangible heritage values – such as the customary
relationships to place and spiritual values. As Sutton et al (2013: 3) state: “values cannot be objectively
identified within places, landscapes or objects; they originate and dwell within the hearts and minds of
people”.
Ensuring that Indigenous knowledge-holders – as customary land holders – are also engaged in
determining these valued components and establishing ‘significance’ is essential in CIA. Nevertheless,
some values are more amenable to objectification than others (such as water quality and fauna
distribution) and there will be a mixture of objective and subjective values, that may also overlap.
Environmental values (as defined by ecologists) will also have social values, and some social values –
such as economic well-being - will have objective indicators.
The concept of ‘valued environmental and social components’ or VECs, is widely used in CIA as a
framework that allocates indicators to the values in order to monitor the condition of the values over
time. In terms of an Indigenous CIA, how these VECs are chosen and who choses them will be a key
element in a participatory methodology. Such a method will ensure that the VECs are valid for the
potentially impacted Indigenous customary landholders.
6.3 The place of ‘culture’ in Indigenous values

As discussed, formal legislated processes of Indigenous cultural heritage management are often the
most routine engagement between customary landowners and the extractives sector when it comes to
the environment. As a result, any CIA that is relevant for Indigenous peoples will have to actively ensure
that what comprises ‘culture’ is not limited to, or reduced to, the physical or tangible aspects of culture
that are often defined by archaeologists in cultural heritage management.
A more inclusive approach to understanding culture will be needed to ensure that it is not bracketed, or
somehow seen as optional, from the environmental and economic aspects of a CIA, such that one can
live without ‘culture’, but not without the environment or the economy. 39 Any Indigenous specific CIA
framework has to encompass the raft of elements that are embraced within this concept of ‘culture’. For
Indigenous people this concept bundles the economic and environmental factors together with the
Note that there is also a recent review by the Valuer General of NSW which has not been included in this review. “Forms
of Cultural Loss and the Method for Quantifying Compensation for Compulsory Acquisition”. June 2021.
https://www.valuergeneral.nsw.gov.au/about_us/announcements/2021/vgs_review_of_forms_of_cultural_loss
39
A methodology for understanding and engaging effectively with Indigenous culture is a gap that needs to be addressed in
CIA.
38
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social to the make ‘the cultural’. As a result, in a CIA context applying the concept of Indigenous
landscapes or cultural landscapes is also more appropriate.
This concept of cultural landscapes is also becoming recognised as a far more useful and evocative means
to understand the interconnection between people and place. A landscape level approach not only takes
into account the interconnections between spiritual sites – as Dreaming ancestors travelled between
places that they created - but also the relational values a person’s / groups’ customary estate holds for
them. Rights and responsibilities to care for Country are attached to particular areas or regions in a
reciprocal human-nature relationship.
6.4 “Country” as a value

“Country” is an Aboriginal English term. When this term is used by Indigenous peoples they are referring
to more than just a geographical area; “it is shorthand for all of the values, places, resources, stories and
cultural obligations associated with a geographical area” (Smyth 1994, in Russell et al 2020: 4). The
Country concept evokes the landscape as sentient and requiring constant renewal for its health. Such
renewal can be seen in cultural burns (cool burns) and increase ceremonies 40, for instance. As a result,
ensuring accessibility to Country is essential to maintain this renewal. As Debbie Bird Rose stated:
People speak to country, sing to country, visit country, worry about country, feel sorry for country and
long for country…country knows, hears, smells, takes notice, takes care, is sorry or happy (1996, p.7).
Russell et al (2020) have developed what they refer to as a “Connection as Country” framework in an
effort towards understanding the relational human-country ontology and the multidirectional ways that
people connect to human and non-human realms through Country. For example, as the authors indicate;
Indigenous people receive ‘environmental services’ or ‘nature contributions’ in the form of resources
acquired through hunting species. However, receiving resources is not unidirectional, this transaction
is embedded human-nature relationships that come with concurrent reciprocal responsibilities.
The Connection as Country framework encompasses four domains of relational value (to the
environment), they comprise:
•
•
•
•

spirituality
reciprocal kinship
knowledge and education, and
cultural subsistence

Russell et al (2020, p. 5) promote this framework as a “valuable early step in making relational values
visible to promote inclusion in environmental management and decision-making”.
Of note, there has been a trend in the last decade where the ‘Country’ has been the lead author on
academic papers. For instance, from the NT, Bawaka Country et al (2013) “Caring as Country: Towards
an ontology of co-becoming in natural resource management”. This idea that the Country is sentient and

40
Increase ceremonies are ritual activity that is conducted by senior custodial experts to aid in ensuring that a particular
species will remain in healthy numbers: it could be flora and/or flora.
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with agency has, as a result, translated into Country – as the standard nomenclature in the context of
Indigenous knowledges and perspectives, rather than the noun country.
6.5 Establishing cultural indicators

Another mechanism for addressing and incorporating into CIA the social, ecological and spiritual values
that Country holds for Indigenous peoples is to draw on the concept of “cultural keystone species”
(Garibaldi and Turner 2004). This concept derives from the scientific concept of ecological keystone
species and offers a bridge to dialogue between Indigenous ecological knowledge (IEK) and
environmental science, and to subsequently integrate them. It has been used in mine land reclamation
in Canada (Garibaldi 2009) and the concept has been explored in relation to closure of the Ranger
Uranium Mine in the Northen Territory (Smith 2009).
According to the ethnobiologists Garibaldi and Turner, cultural keystone species are “culturally salient
species that shape the cultural identity of people in a major way, as reflected in the fundamental roles
these species have in diet, material and/or spiritual practices” (2004, p.5). For instance, in the area of
the Ranger mine, surrounded by Kakadu National Park, examples of cultural keystone species include
barramundi – freshwater and saltwater fish used for food and an important totemic species for many
clan groups, and the sand palm - used extensively for medicine, dyes, fibre and food (Smith 2009).
Though the cultural keystone species concept is not widely used in Australia (Walsh et al. 2013), and not
at all in Indigenous CIA, it offers a culturally meaningful tether for communities with landscapes in
transition. And, as it is derived from the scientific concept of “ecological keystone species”, it provides a
shared language, or communication bridge, between Indigenous land management practitioners and
environmental scientists.
Methodologically, utilising this concept will also provide a meaningful guide to draw out the locally
valued flora and fauna species in customary terms, and so begin the conversation on culturally valued
criteria that may be possible to quantify. This method may provide both quantitative and qualitative
tools for Indigenous CIA.
6.6 Cultural Mapping

Another tool for Indigenous CIA is cultural mapping. This technique can include spatial overlay analysis
to quantify and map the potential overlap between environmental disturbance and cultural features
(Proverbs et al. 2020). However, any such mapping needs to be a well-resourced and highly collaborative
endeavour with knowledge governance protocols built into the method.41
In the Canadian paper about the Gwich’in Cultural Landscape by Proverbs et al. (2020), spatial overlay
analysis was utilised in this Gwich’in region to quantify and map cultural landscapes. The methods they
used included:
1) cultural feature density
a. historic harvesting trails
b. named places (sacred and location names)
c. traditional land use areas
41

Indigenous data sovereignty has become a major consideration in any Indigenous intercultural research.
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d. archaeological sites
2) cumulative environmental disturbance, and
3) potential overlap between disturbances and cultural features

Figure 1. Map of the density of documented cultural features per planning unit across ecoregions in the
Gwich’in Settlement Region (from Proverbs et al. 2020)
They indicate that this method is particularly useful for well-documented cultural landscapes. Indeed,
the Gwich’in have a Social and Cultural Institute and, as part of this, a Place Names Atlas. 42 However,
they also note that demarcating cultural locations on a map may fail to fully represent the knowledge,
relationships and collective memories associated with tangible and intangible cultural features.
Importantly, not all features can be made publicly available (ie sacred sites or harvesting locations),
hence the need for knowledge protocols.
The resourcing to undertake such a cultural mapping exercise, as the baseline prior to development, is a
crucial element in the inclusion of Indigenous values in any regional CIA. Cultural mapping exercises have
been undertaken in some areas in the NT, notably in areas of Aboriginal land and sea, where there are
fishing, tourism and other commercial or development pressures.
In relation to tangible cultural heritage, we often hear that it is a non-renewable resource. And while
there are sacred sites/places of spiritual power that are deeply significant (either as tangible, intangible
The Gwich’in Place Name and Story Atlas is an interactive online Atlas that invites visitors to explore the culture, history,
traditional knowledge and land use of the Gwich’in through Gwich’in place names. The Atlas is the result of more than two
decades of collaboration between the Gwich’in Social and Cultural Institute, Gwich’in Elders and traditional land users living
in the Gwich’in Settlement Region communities of Aklavik, Fort McPherson, Inuvik and Tsiigehtchic. The Atlas was created in
partnership with the Geomatics and Cartographic Research Centre at Carleton University and the maps in partnership with
MDT Communications Ltd. See https://atlas.gwichin.ca/index.html?module=gwichin.module.main

42
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or both), it is also true as Godwin states that “the cultural landscape is not some static entity that can be
catalogued and inventoried once and for all; it is continually evolving and expanding” (2011, p. 9). Yet,
the application of CIA is predicated on the premise that the ‘datum’ can be established once and for all.
As a result, any cultural mapping method for establishing this baseline datum would also have to
encompass the concept that there are both physical / tangible sites that can be mapped (ie hills, rivers,
caves, soakages, a grove of trees) as well as qualitative features that may shift over time.
The concept of cultural mapping is becoming popularised to some extent with a collaboration between
Google Earth Outreach and Winyama, an Aboriginal business focusing on digital mapping and geospatial
capacity building.43 Google supported and attended an Indigenous Mapping Workshop in 2019 during
which a set of icons to assist Aboriginal and Torres Strait Islander communities to map cultural and
natural resources were developed. These icons represent a broad range of Indigenous experience
including subsistence harvesting, cultural and sacred sites, and burial places. 44 The icons include: wind,
camp, track, kangaroo, rainbow serpent, bush tomato, massacre, etc. This Indigenous iconography is
free to download (approx. 35 images).

6.7 Healthy Country Plans
Healthy Country Plans are widely used in Australia in relation to managing Indigenous Protected Areas
and more broadly in regions where there are established Indigenous ranger groups. 45 The plans are
based on an adaptation of the open standards for the practice of conservation.46 Many of these land
management plans are available on-line and are an invaluable resource for determining the local and
regional priorities of Indigenous groups for managing their land and culture. Groups in mining regions,
such as the Pilbara, have also developed these plans. Any region with an established ranger program will
have a Healthy Country Plan.
For example, according to the Yinhawangka Healthy Country Plan (in the Pilbara region of WA), it was
developed to: 47
1) identify areas of special cultural/environmental interest
2) assess the current health of their Country
3) determine the current and future management requirements of their Country.
Of note, they also state that “all traditional and cultural knowledge in this plan is the cultural and
intellectual property of Yinhawangka Traditional Owners…”, so no other information will be quoted. In

See https://www.winyama.com.au/
See https://www.imwaustralia.com/resources
45
The Australian Government established the Indigenous Protected Area (IPA) program in 1997 as part of the national reserve
system. While in the NT joint management of national parks (NP), starting with Gurig NP in 1981, was the catalyst for ranger
work in that jurisdiction and there are now over 120 Indigenous ranger groups across Australia.
46
These standards are used by conservation organisations, community groups and government departments and
conservation funders globally. See http://conservationstandards.org/wp-content/uploads/sites/3/2020/12/CMP-OpenStandards-for-the-Practice-of-Conservation-v4.0-English.pdf
47
See http://www.yinhawangka.com.au/wp-content/uploads/Yinhawangka-Healthy-Country-Strategic-Plan.pdf
43

44
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broad terms the range of issues that are covered by this and other plans can be overviewed. They tend
to include: 48
•
•
•

healthy country assets (including trends, targets for action)
threats to Country and culture (including measuring and understanding threats)
projects and monitoring (including how progress is measured)

Clearly these resources are valuable tools and directly useful in the development of any regional CIA that
seeks to also address Indigenous interests.
It is also of note that these plans closely articulate the relationship between healthy country and healthy
people. This inter-relationship has been understood for decades (Kingsley et al. 2009). The establishment
of over 120 ranger groups across the country is an indicator of the popularity of this Indigenous land
management work (Barnes et al. 2020). Because Indigenous land management has been successful in
providing meaningful employment, there has been concerted research on their success factors. The
benefits of the Ranger work (for practitioners and their communities) include that the programs are:
culturally based and Indigenous led; directed by Indigenous governance and co-governance
arrangements; provide livelihoods that generate multiple benefits, including social, spiritual and physical
health and; intergenerational knowledge transfer (Garnett et al 2009; Mackie and Meacheam 2016). Any
Indigenous CIA would seek to tap into and build on these benefits and expertise.
6.8 Community-based monitoring programs

Ensuring Indigenous customary landowners have a significant role in establishing the valued
environmental and social conpoments (VECs) and the subsequent indicators for a regional CIA is
appropriate. Establishing a community-based monitoring program was raised in several papers (Lawe et
al. 2005, Parlee et al 2012). One important element of such a system (which has been implemented in
British Columbia Canada for over two decades) is to build local capacity to collect, deliver, and use
ecological information to facilitate sustainable decision-making. It has been noted that ultimately the
use of this approach to monitoring will begin to reflect the value base of all area residents. This will in
turn increase trust in the data in overall management decisions.
Such an approach is also a key aspect of adaptive management, as those who live in a region notice new
potential resource impacts more quickly than scientists who live elsewhere.
6.9 Cultural Off-sets

The concept of cultural off-sets and conservation areas have been developed as an attempt to mitigate
cumulative impacts, including “compound emotional stress and the destruction of sites and
landscapes…and intergenerational equity” (Sutton et al. 2013: 10). In the “Why Cultural Heritage
Matters” Guide it states that cultural offsets, like biodiversity and environmental offsets, should exceed
the life of the operation and be designed to continue into the future without operational support (Rio
Tinto 2012).

48

See the Mimal Rangers Plan in the NT https://kkt.org.au/assets/PDFs/Mimal-HCP.pdf
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However, the Guide also states that cultural offsetting is a difficult area to navigate, as it is very hard to
compare or substitute one type of heritage value for another similar or different type of value. Monetary
compensation can also be negotiated to compensate for site destruction, though this form of offset is
clearly not aligned with an intergenerational equity purpose.
The Sutton et al. (2020) paper from the Hunter Valley mining region also indicates that the practice of
rescinding or partially rescinding land based offset packages (upon which project approvals have been
issued) by coal mining companies has been a disturbing trend in this region over the last decade.
The “Cultural Heritage Matters” Guide provides examples of cultural offsets, including:
•
•
•
•
•

documenting local oral histories, genealogies or other significant intangible heritage
the documentation or research (interpretation/publication) of significant tangible cultural
heritage places
establishing museums or cultural centres
the conservation or preservation of other culturally significant landscapes or features
outside the operation area
initiation and continuation of cultural programs that focus on local cultural programs.

Social and cultural offsets also have the potential to create divisions and conflict within affected groups. The
destruction of one site for the protection of another may seem ‘balanced’ but, when different subgroups have
responsibility for particular sites this amounts to picking winners within a community or landholding group.
6.10 Distribution of risks

Any CIA that includes Indigenous interests would start from the understanding that the Indigenous
customary landholders generally bear the brunt of environmental and social risk.
A paper from the United States developed what the authors refer to as an “equity assessment to
evaluate impacts to trust resources, watersheds and eco-cultural landscapes” (Harris and Harper 1999:
1). They identified three major steps in assessing what they refer to as the “inequitable distribution of
risks”. They include:
1. knowing what is relevant to the community
2. knowing how to measure relevant impacts, and
3. knowing how to aggregate different kinds of risks into a meaningful whole.
Kemp et al. (2016) have also found that the mining industry's usage of the term ‘social risk’ does not
clearly differentiate between risk to people and risk to the project. This lack of clarity invites questions
about what is viewed as constituting a risk, and who or what is considered to be at risk in the context
of mining (Kemp et al. 2016).

7.0 Conclusions
A suite of qualitative and quantitative methods will need to be developed in collaboration with affected
Indigenous groups and multi-disciplinary experts to effectively undertake a CIA that incorporates
Indigenous customary land owners’ values and priorities. The literature clearly articulates that
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community participation is even more important when dealing with Indigenous knowledge, land and
peoples.
A stronger regulatory role of government has been found as essential in all of the literature. The current
project by project approach to engaging with CIA evident in the literature is inadequate to the task of a
strategic regional approach to planning. The very limited material on engaging with the rights and
interests of Indigenous groups to lead or co-manage impact assessments on their lands indicates a lack
of recognition of said rights and interests. Yet, there are a raft of readily available resources, including
Healthy Country Plans and cultural mapping technologies that can be harnessed for CIA. There is also an
emerging raft of Indigenous land management expertise in the growth of ranger groups caring for
Country. These groups are currently engaging with a range of introduced threats and have developed
mitigation strategies that, in many instances, align with CIA methods.
The Parliamentary Inquiry into the destruction of the Juukan Gorge in the Pilbara region focused
concerted attention on the impacts from the resources industry on cultural heritage and many of the
172 submissions focused on cumulative impacts. 49 However, expanding what is meant by ‘cultural
heritage’ is fundamental – not only within the remit of cultural heritage management, but more broadly.
A landscape level approach to managing cultural heritage is now increasingly recognised, while the
values embodied in the concept of ‘Country’ are also being made more explicit through Healthy Country
Plans. And frameworks such as ‘Connection as Country’ are also assisting in making relational values
visible to promote inclusion in environmental management and decision-making.
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