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1. The Woomera Prohibited Area (WPA) is a key national asset, critical to the development, test and 

evaluation of advanced defence capabilities. Its large geographic size (122,000 square kilometres), low 

population density, and electromagnetic quietness make it an ideal location. The WPA’s overarching 

legislative and governing framework includes: 

− Defence Act 1903: authorises use of the WPA for testing of war materiel; 

− Woomera Prohibited Area Rule 2014 (the Rule): regulates most third-party access to the WPA; 

− Defence Force Regulations 1952: sets out historical access arrangements for traditional owners and 

native title holders, pastoral lease holders, railway authorities, and a limited number of mining 

operators; and  

− WPA coexistence governance arrangements (Memorandum of Understanding between the 

Commonwealth of Australia and South Australian Government and the WPA Advisory Board). 

2. The WPA Rule and WPA governance arrangements together form the ‘coexistence framework’. This 

recognises that, while Defence requirements for the testing and evaluation of military systems are given 

precedence within the WPA, the area is also important for pastoral activity, resource exploration and 

production, Aboriginal native title and cultural heritage, and other activities such as tourism and scientific 

research.  

3. The review of the WPA Coexistence Framework is timely to consider Defence needs as defined by the 

National Defence Strategy (NDS). Commensurate with the deteriorating strategic environment, Defence 

capability and deterrence requirements have evolved substantially since the Rule was established in 2014, 

and subsequently reviewed in 2018.  

4. The NDS directs Defence to adopt a strategy of denial through deterrence and the pursuit of accelerated 

capability development and acquisition of advanced weapons systems. 

5. Defence test and evaluation demand for the WPA will substantially increase over the next decade as the 

advanced capabilities identified in the Integrated Investment Program (IIP) begin to come online.   

6. The 2010 Hawke Review identified the WPA as an important strategic asset and Defence as its primary 

user. The coexistence framework was recommended to balance competing economic and national security 

interests. It was imperative in 2010, and it is even more imperative now, that Defence retain meaningful 

access to the WPA. As the geostrategic situation presents deeper enduring challenges, considering how 

to re-calibrate our approach to coexistence is timely. 

7. Australia’s ability to realise the strategic potential of the WPA relies upon the application of appropriate 

security and regulatory settings that provide clarity of purpose and enable more flexible access for 

Defence that meets national security requirements. As such, Defence’s position is guided by the following 

principles:  

− maintain primacy of Defence’s use of the WPA and protect its unique characteristics that allow for 

essential testing and development of Defence capability;  

− maintain the spirit of coexistence through innovative ways to balance diverse interests; 

− reduce complexity in the governance and administration of the WPA; and 

− apply a pragmatic approach to security that is appropriately focussed and calibrated.  

8. Defence requires a security framework, surveillance and monitoring powers, and enforcement capability 

that is appropriately focussed and resourced for the current and future strategic environment. Cognisant 

of resourcing pressures, practical recalibration of security settings is required to: maintain requisite safety 

standards; deter malign actors; and minimise regulatory burden.  
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a. Defence must be able to proactively manage the introduction and use of technology in the WPA. 

The current ‘notifiable equipment’ list detailed in the Rule is no longer fit for purpose and needs to 

be amended to incorporate current and emerging technologies now being developed and tested.  

b. Governance should be focussed and proportionate to the security risk. Notwithstanding safety 

requirements, approvals to enter and operate within the WPA should be aligned with the realities of 

the security environment. The Coexistence Framework should not over-regulate in an attempt to 

achieve security objectives.  

c. The compliance system must be sufficiently credible to deter infractions, and fit-for-purpose 

for the security environment. Improvements to the compliance system should seek to address 

capacity and complexity challenges.  

9. The existing coexistence framework places a significant regulatory burden on all users of the WPA. 

Streamlined and robust governance and regulatory arrangements are required to set the conditions 

for Defence to achieve NDS objectives.  

a. Defence must be able to adapt plans for use of the WPA in a way that maximises allocated time. 

The Rule stipulates that six months’ notice must be given to resource production permit holders for 

a Green Zone closure. Once activated, the Green Zone must not be reactivated again for another three 

months. This also applies if an exclusion period is cancelled. Notice for Amber Zone 1 and 2 

exclusion periods must be provided three months before the end of the financial year for the following 

financial year. This means that trials in the Amber Zones are being planned up to fifteen months in 

advance.  

i. A reduced notification period would likely lead to fewer cancellations and allow Defence to 

provide greater fidelity to all users of the WPA. Reducing the length of the break between 

actions from 3 months to 21 days will further improve flexibility for Defence.  

b. Defence must be able to maximise outcomes from its use of the WPA while minimising the 

impact to non-Defence users. Any testing in the WPA Green Zone (or Amber Zone 2) currently 

counts against total closure days for the entire area. A flexible green zone approach, as proposed in 

the 2018 Review, would allow relevant parts of the Green Zone to be closed in isolation of others. 

Amber Zone 2 would be absorbed into the Green Zone, as it can no longer be closed without 

concurrent green zone closures. A more flexible approach to the green zone would allow Defence 

greater use of the WPA and potentially reduce the impacts to non-Defence users.  

c. Defence must be able to take advantage of opportunities to collaborate with international 

partners when there is capacity. Cooperative development of advanced capabilities is critical to 

both capability and deterrence outcomes for Australia.  

d. Stakeholder engagement mechanisms must be enhanced. The 2018 Review recommended an 

ongoing focus on strong and productive relationships as the foundation of the coexistence framework. 

As we seek to achieve greater flexibility and streamlined governance, stakeholder engagement – and 

the mechanisms that enable it – will becoming increasingly important. 



          Friends of the Earth Adelaide 
c/- Conservation Council of SA, 111 Franklin St, Adelaide SA 5000 
adelaidefoe.org | facebook.com/foe.adelaide | e: adelaide.office@foe.org.au	

	
 
 
Submission to the Review of the Woomera Prohibited Area Coexistence Framework 
 
 
According to the Review web site, in addition to its Defence role, the Woomera Prohibited Area 
(WPA) “is also a place of national significance for Aboriginal cultural heritage, and home to 
pastoral and mining operations, while also hosting significant scientific and environmental 
research, prospecting and tourism.” 
 
Not mentioned on the web site are moves to make the WPA a storage and/or disposal site for 
radioactive waste, including spent nuclear fuel, from the AUKUS program. 
 
Media reports suggest that the government is considering building a “facility on defence land at 
Woomera that could also accommodate high-level waste from the AUKUS submarines.”1 This 
would be consistent with Defence Minister Richard Marles’ statement that the submarine waste 
would have to be stored on Defence Department land.2 On the other hand, it would be inconsistent 
with advice given to the Senate by the Department of Defence (DoD) during deliberation on the 
National Radioactive Waste Management Amendment (Site Specification, Community Fund and 
Other Measures) Bill 2020. DoD then advised the Senate that “the siting of the National 
Radioactive Waste Management Facility at any of the four sites identified [including two within 
WPA] in the request could not be achieved.”3 However, former Senator Rex Patrick discovered 
through Freedom of Information that DoD subsequently set up a review “to identify locations in 
the current or future Defence estate suitable for the storage and disposal of intermediate and high 
level waste from Australia's nuclear-powered submarines”.4 
 
Notwithstanding Defence’s equivocation, the sources quoted above provide ample grounds for the 
South Australian public to be concerned that spent nuclear fuel and other radioactive waste could 
be transported through the state to a storage and/or disposal site at WMA. This would be an 
additional function for WMA which should be accounted for in the governing framework. 
 
We submit that the following principles should be adhered to in any deliberations and decisions 
about storage and disposal in the WPA of radioactive waste from the AUKUS program and that the 
WPA coexistence framework should affirm these principles. 
																									
1 Phillip Coorey, ‘Woomera looms as national nuclear waste dump site’, Australian Financial 
Review, Aug 10, 2023 
https://www.afr.com/politics/federal/woomera-looms-as-national-nuclear-waste-dump-site-20230
810-p5dvle 
2 Ibid. 
3 Rex Patrick, ‘Nuclear waste. Fifty years of searching, still nowhere to dump it’, Michael West 
Media, Dec 15, 2023 
https://michaelwest.com.au/nuclear-waste-fifty-years-of-searching-still-nowhere-to-dump-it/ 
4 Ibid. 



 
 
Principles 
 
1) Traditional owners should be given a right of veto. 
The Department of Defence’s web site contains the following information: 
 

The WPA contains sites of enduring significance to Aboriginal people, including stone 
arrangements associated with traditional ceremony and ritual, rock art sites, ceremonial 
sites, cultural sites manifested in topographical features such as watercourses, and 
archaeological sites that show how people lived in and used their environment. 
Aboriginal people continue their traditions by accessing the WPA for traditional 
ceremonies, hunting, heritage site protection, and cultural activities.5 

 
During past attempts to find a site for a National Radioactive Waste Management Facility, 
Traditional Owners have demonstrated strong opposition to the dumping of radioactive waste on 
their land. It can be expected that the Traditional Owners of the Woomera area will also show a 
strong interest in any proposal to store and/or dispose of AUKUS radioactive waste on their land.6 
Besides the potential for direct damage to Country, depending on the zoning classification applied 
to a site located within the WPA,7 and given that “Defence requirements …are given precedence”, 
access for the Traditional Owners could be denied or severely curtailed.  
 
In this regard, the United Nations Declaration on the Rights of Indigenous Peoples is relevant. 
Article 29 states: 
 

States shall take effective measures to ensure that no storage or disposal of hazardous 
materials shall take place in the lands or territories of indigenous peoples without their 
free, prior and informed consent. 

 
The Australian Government should apply this principle when attempting to find a site for AUKUS 
radioactive waste. 
 
 
2) State legislation and the wishes of the people of South Australia should be respected. 
South Australian legislation prohibits “the establishment of certain nuclear waste storage facilities 
in this State” in order “to protect the health, safety and welfare of the people of South Australia and 

																									
5 Department of Defence, ‘History of the Woomera Prohibited Area’ 
https://www.defence.gov.au/bases-locations/sa/woomera/about 
6 Ibid. 
“The Woomera Prohibited Area (WPA) encompasses the traditional lands of six Aboriginal groups. 
Maralinga Tjarutja (MT) and Anangu Pitjantjatjara Yunkunytjatjara (APY) hold almost 30 per cent 
of the land in the west of the WPA as freehold title granted under South Australian legislation. Four 
other groups – Antakirinja Matu-Yankunytjatjara (AMY), Arabana, Gawler Ranges and Kokatha – 
hold native title over areas in the WPA.” 
7 Woomera Prohibited Area Rule 2014, Articles 6, 7 & 8 



to protect the environment”.8 That this legislation reflects the wishes of the general public has been 
demonstrated repeatedly. Public opposition has blocked several attempts to locate radioactive 
waste dumps in South Australia, most recently the proposed National Radioactive Waste 
Management Facility in Kimba. Also, in 2016 South Australia’s Citizens’ Jury on Nuclear Waste 
rejected a proposal to store and dispose of high-level nuclear waste from other countries. 
 
The Commonwealth should not ride rough shod over state legislation and the will of the South 
Australian public. If it is unable to gain the acceptance of the State Parliament and the general 
public, it should not impose a radioactive waste facility on this state. 
 
 
3) Consultation should involve all potentially affected people. 
That includes the whole South Australian public. As a South Australian group our focus is on the 
South Australian public, but people in other states could also be affected, depending where the 
waste comes from. 
 
The impact of a decision to store and/or dispose of AUKUS radioactive waste would not be limited 
to the destination area in the WPA. Everyone along the 500-kilometre route between Osborne and 
Woomera would be exposed to risk from potential accidents. That risk could also apply to people 
along the nearly 3,000-kilometre route from Garden Island in Western Australia.9 The port where 
the spent nuclear fuel is unloaded from the submarine would be at particular risk. The 
much-vaunted multi-layer protection would be compromised when the spent fuel is being removed 
from the submarines. In a worst-case scenario, an accidental (or malicious) release of radioactive 
material could contaminate large swathes of land. 
 
Bearing this in mind, the public should be fully consulted before any decision is made to store 
and/or dispose of AUKUS radioactive waste in the WPA. 
 
 
4) International radioactive waste should not be accepted 
That the South Australian public does not want to be burdened with international radioactive waste 
was demonstrated by the above-mentioned Citizens’ Jury, which explicitly rejected a proposal to 
accept such waste. 
 
The ALP National Platform (2021, Uranium p.96-98) also explicitly opposes acceptance of 
overseas nuclear waste: 
 

Labor will: 8. d. Remain strongly opposed to the importation and storage of nuclear 
waste that is sourced from overseas in Australia. 

 

																									
8 Nuclear Waste Storage Facility (Prohibition) Act 2000 
9 ‘ARPANSA approves siting licence for ASA Controlled Industrial Facility’, ARPANSA Web 
Site, 17 July 2024 
https://www.arpansa.gov.au/arpansa-approves-siting-licence-asa-controlled-industrial-facility?sfn
sn=mo 



On 9 August 2024, the Defence Minister Richard Marles said, “Nuclear waste won't end up in 
Australia, other than the waste that is generated by Australia.” Prime Minister Albanese said, 
“There will be no nuclear [waste] transfer from either the US or UK.”10 However, the possibility of 
Australia accepting spent nuclear fuel from the UK and the United States is not ruled out in the 
Australian Naval Nuclear Power Safety Bill 2023. Furthermore, the status of spent fuel produced 
by second hand Virginia Class Submarines while they were owned by the United States, before 
they are transferred to Australia, remains vague. 
 
There is a strong impression that the Australian public is being misled. A clear undertaking that 
Australia will not accept international nuclear waste should be codified in law in order to prevent 
future governments from welching on verbal commitments of previous ministers. 
 
 
5) Any storage and/or disposal site must be amenable to IAEA nuclear safeguards 
The nuclear fuel in the AUKUS submarines, both in the form of unused fuel and as spent fuel, can 
be used to make nuclear weapons. As such, it is a nuclear proliferation hazard. Would the 
Department of Defence be comfortable having IAEA inspectors fulfilling their safeguards duties 
on the militarily sensitive WPA? 
 
The AUKUS agreement already threatens to undermine the nuclear non-proliferation regime by 
exploiting a dangerous loophole in the Treaty on the Non-Proliferation of Nuclear Weapons 
(NPT).11 The (very inadequate) compromise is that while the nuclear fuel is in the submarines it 
will be exempted from IAEA safeguards, but the moment it is removed from the submarines as 
spent nuclear fuel it must be returned to IAEA safeguards. 
 
 
Conclusion 
 
Spent nuclear fuel is a form of radioactive waste that remains dangerous for tens of thousands of 
years. The Commonwealth Government should not take the view that the WPA, as 
Commonwealth land, is an easy solution to the radioactive waste produced as a result of AUKUS. 
There must be no short cuts. If Australia ever actually acquires nuclear submarines, the search for 
a solution to the radioactive waste problem should involve a full and transparent process of public 
consultation. No storage and/or disposal site should be selected that is not acceptable to the 
Traditional Owners, the State Parliament and the general public. 
 
 
Philip White 
For Friends of the Earth Adelaide 

																									
10 Jake Evans and Kathleen Calderwood, ‘Defence Minister Richard Marles insists AUKUS 
milestone won't force Australia to accept foreign nuclear waste’, ABC, 9 Aug 2024  
https://www.abc.net.au/news/2024-08-09/aukus-radioactive-waste-marles-denies-us-uk-obligatio
n/104184608 
11 Frank von Hippel et al, Letter to President Biden, 6 October 2021 
https://sgs.princeton.edu/sites/default/files/2021-10/AUKUS-Letter-2021.pdf 
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Department for Energy and Mining 

Level 4, 11 Waymouth Street, Adelaide 

GPO Box 320, Adelaide SA 5001 

Phone +61 8 8463 3000 

Email dem.minerals@sa.gov.au 

dem.petroleum@sa.gov.au 

www.energymining.sa.gov.au 

 

South Australian Resources Information Gateway (SARIG) 

SARIG provides up-to-date views of mineral, petroleum and geothermal tenements and other 

geoscientific data. You can search, view and download information relating to minerals and mining in 

South Australia including tenement details, mines and mineral deposits, geological and geophysical 

data, publications and reports (including company reports). 

map.sarig.sa.gov.au 

 

 
© Government of South Australia 2023 

With the exception of the piping shrike emblem and where otherwise noted, this product is provided 

under a Creative Commons Attribution 4.0 International Licence. 

 

Disclaimer 

The contents of this report are for general information only and are not intended as professional 

advice, and the Department for Energy and Mining (and the Government of South Australia) make no 

representation, express or implied, as to the accuracy, reliability or completeness of the information 

contained in this report or as to the suitability of the information for any particular purpose. Use of or 

reliance upon the information contained in this report is at the sole risk of the user in all things and the 

Department for Energy and Mining (and the Government of South Australia) disclaim any 

responsibility for that use or reliance and any liability to the user. 

 

Acknowledgement of Country 

As guests here on Kaurna land, the Department for Energy and Mining acknowledges everything it 

does impacts on Aboriginal country, the sea, the sky, its people and their spiritual and cultural 

connection which have existed since the first sunrise. Our responsibility is to share our collective 

knowledge, recognise a difficult history, respect the relationships made over time, and create a 

stronger future. We are ready to walk, learn and work together. 

 

 

Date: Comment: 

25/11/2024 FINAL – Approved by Cabinet 25 November 2024. 
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1. Acknowledgement 

As guests on Aboriginal land, the Department for Energy and Mining acknowledges everything 

it does impacts upon Aboriginal country, the sea, the sky, its peoples, and the spiritual and 

cultural connections which have existed since the first sunrise. Our responsibility is to share 

collective knowledge, recognise a difficult history, respect the relationships made over time, 

and create a stronger future. We are ready to walk, learn and work together. 

The word ‘Woomera’ refers to a spear-throwing device that extends the distance a spear can 

be thrown. The Woomera Range Complex’s motto ‘sharpen the spear’ is a reference to this 

unique Aboriginal invention.  

The Woomera Prohibited Area (WPA) encompasses the traditional lands of six Aboriginal 

groups. Maralinga Tjarutja (MT) and Anangu Pitjantjatjara Yunkuntjatjara (APY) hold almost 

30 per cent of the land in the west of the WPA as freehold title granted under South Australian 

legislation. Four other groups – Antakirinja Matu-Yankunytjatjara (AMY), Kokatha, Arabana 

and Gawler Ranges – hold native title over areas in the WPA. 

2. Executive Summary 

The South Australian Government welcomes the opportunity to make a submission to the 

2024 Review of the Woomera Prohibited Area Coexistence Framework (the 2024 Review).  

The South Australian Government is pleased with the appointment of Ms Skinner’s to lead the 

review, and confident she holds the prior experience and depth of knowledge to oversee a 

robust and comprehensive process delivering high quality independent advice on the 

coexistence for all users of the WPA. 

The 2024 Review is a timely opportunity for the South Australian Government to ensure that 

the interests of the Commonwealth Department of Defence (Defence) and Australian 

Government continue to be balanced with the interests of South Australians. This submission 

seeks to influence the on-going operation of a contemporary WPA coexistence framework for 

a strong Australian Government-South Australian Government partnership delivering 

outcomes focussed on national security, continued economic development, protection of 

Aboriginal heritage and the environment and sustainable regional growth in South Australia.  

The South Australian Government recognises that as one of the largest and 
electromagnetically quietest military test ranges in the world, the WPA is a critical national 
and international asset, with significant importance to our allies for testing and trials. In a 
period of geostrategic instability and rapidly evolving technology, a large test and trials 
range is essential to Australia’s strategic defence capability. 

The WPA is an area of 122,000 square kilometres, roughly the size of England, encompassing 

the largest land-based military test range in the Western world. The WPA is also an area of 

strategic State significance delivering economic, cultural, social, and environmental value 

shared by all South Australians. South Australia has mineral and energy resources of national 

and global significance within the WPA, which are of vital importance to the future 

development of Australia’s resource sector, mineral wealth security, and the future 
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contribution to the critical minerals needed for the technologies underpinning Australia’s 

national security and that of our major allies.  

The WPA Advisory Board (the Board) monitors and reports on the balance of national security 

and economic interests in the WPA and oversees implementation of the Coexistence 

Framework. The South Australian government considers the Board to be an effective 

mechanism to manage interactions between the State and Commonwealth with independent 

oversight from a Chair and Co-Chair. 

There are three large scale mines currently operating within the WPA: the Prominent Hill iron 

oxide copper, gold, and silver mine (BHP), the Peculiar Knob iron ore mine (Peak Iron Mines) 

and the Buzzard iron ore mine (Peak Iron Mines). There are an additional two mines in care 

and maintenance: the Cairn Hill iron and copper mine (CU-River Mining Australia) and the 

Challenger gold and silver mine (Barton Gold Holdings Limited). In 2023/2024, mining 

operations in the WPA contributed over $39 million in royalty receipts to the South Australian 

economy and employed approximately 1,750 people1. 

Additionally, the Arckaringa, Officer and Eromanga basins which contain substantial 

hydrocarbon resources and half of Coober Pedy precious stone fields fall within the WPA 

boundaries. 

Exploration is vital to identify the commercially viable resources necessary to underpin future 

resource operations and production. Geoscience Australia estimates 69% of Australia’s 

known copper resources and 78% of known uranium resources are located within the WPA or 

the immediate surrounds. A review by the Department and Energy and Mining (DEM), 

Geological Survey of South Australia (GSSA) demonstrate that there are more than 260 

mineral occurrences within the WPA area.2 Geological models clearly indicate a correlation 

between the deposits within the WPA and highly prospective IOCGU (Iron Ore, Copper, Gold 

and Uranium) deposits east of the WPA, such as Carrapateena and Olympic Dam. Other key 

prospective mineral targets within the WPA include gold and heavy mineral sands (titanium, 

zircon, rutile, ilmenite). 

Further work is required to define specific exploration targets and enhance the understanding 

of potential mineral resource targets within the WPA. There are important leadership and 

investment roles for the Australian and South Australian Government in this regard. 

The WPA retains important Aboriginal cultural heritage values for the Maralinga Tjarutja, 

Anangu Pitjantjatjara Yunkuntjatjara, Antakirinja Matu-Yankunytjatjara, Kokatha, Arabana and 

Gawler Ranges groups. 

The pastoral industry, including those pastoral enterprises operating within the WPA, generate 

an estimated annual output of $226 million. The South Australian Dog Fence transecting the 

WPA is a key piece of infrastructure protecting a $4.3 billion livestock industry. Rebuilding 

 
1 2022/23 Annual Report: Woomera-Annual-Report-2022-2023 
2 Davies, M., Fairclough, M., Dutch, R., Katona, L., South, R. and McGeough, M.: 2008. Mineralisation and mineral potential of 

the Woomera Prohibited Area, central Gawler Province, South Australia. South Australia. Department of Primary Industries and 
Resources. Report Book 2008/18. 
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works to reduce the impact of wild dogs is estimated to create a net benefit $112.9 million over 

a 20-year period.  

South Australia supports a balanced approach to management of the WPA; increasing 

demand for defence purposes should be balanced with demands from mining exploration and 

leases, pastoralists, traditional owners, tourism and other uses. 

This submission to the 2024 Review references the detailed submission made by the South 

Australian Government during the 2018 WPA Review3. It builds on the improvements already 

implemented, highlights what is currently working well and should be maintained, and 

identifies the tasks required to support ongoing access to the WPA with the consideration of 

all stakeholder interests. 

The 2018 Review of the Woomera Prohibited Area Coexistence Framework led to 12 

recommendations, four of which have not been fully implemented:  

1. That Defence and the South Australian government explore a grid-based zoning model 
for a Flexible Green Zone, including detailed modelling of testing activity to inform 
future development of a flexible Green Zone proposal.  

2. Geological and economic analysis of the mineral, energy and groundwater resources 
potential of the Gawler Craton area, including the red zone within the WPA, should 
continue.  

3. To modernise the administration of the WPA coexistence framework, a 
recommendation which is largely complete with an objective to develop a digital 
platform for access management remaining. 

4. A further complete review of WPA arrangements by 2025, noting sunsetting of the 
Woomera Prohibited Area Rule 2014 (the Rule) has been deferred from 1 October 
2024 to 1 October 2026, effective 29 March 2024. 

For the 2024 review, South Australia prioritises closing out the remaining four actions from the 

2018 review and proposes additional recommendations to further enhance the coexistence 

framework and strengthen working relationships among all WPA users.  

The recommendations for the 2024 review are: 

1. Strengthening the role of the WPA Advisory Board, including the opportunity to 

consider impacts on other stakeholders.  Consideration could be given to improved 

engagement by the Board with stakeholders to address emerging issues such as new 

technologies, biosecurity, environmental and cultural heritage management. Consider 

reviewing membership to include a senior representative from the South Australian 

Department of the Premier and Cabinet. 

2. Defence and the South Australian Government should continue to employ a 

collaborative co-design process to determine a model which delivers a more flexible 

 
3 South_Australian_Government_Submission.pdf (energymining.sa.gov.au) 

https://www.energymining.sa.gov.au/__data/assets/pdf_file/0020/703613/South_Australian_Government_Submission.pdf
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arrangement for access to and closure of the WPA green zone, and which would fold 

the existing Amber 2 Zone into a larger Green Zone 

3. The South Australian Government seeks continued collaboration between Geoscience 

Australia, GSSA and Defence to deliver detailed geological and economic analysis of 

the mineral, energy and groundwater resources potential of the Gawler Craton area, 

including within the WPA red zone. 

4. Consider on-going improvements to administration of the WPA coexistence 

arrangements, including formalising communication plans with key stakeholders and 

developing the proposed digital platform that support non-Defence users managing 

access requirements for the WPA. 

5. The complete review of the WPA arrangements, particularly the review of the Rule by 

1 October 2026, should ensure appropriate timeframes and engagement for 

stakeholders.  

6. Consideration of mechanisms to deliver increased engagement opportunities with 

users of the WPA including guidance to enable early consideration on potential issues 

associated with the introduction and use of new technologies in the area such as 

drones, remote sensing, and autonomous mining and rail operations. 

7. Given the significant costs involved with major mining project developments, 

consideration of mechanisms to provide early resource permit approvals (conditional 

or in principle) would build company confidence in progressing with the project 

development process, including seeking regulatory approvals. 

8. Defence and Aboriginal groups in the WPA should continue to build on their 

relationships, including with respect to evaluating the management of cultural heritage 

and enhancing the partnerships with the different Aboriginal groups that access the 

WPA for cultural heritage and traditional land uses. The coexistence framework should 

lead the way in promoting and supporting further economic development opportunities 

for members of the Aboriginal communities in and around the WPA in alignment with 

Defence access frameworks. 

9. Consideration should be given to reviewing the guidance for managing small parcels 

of land no longer suitable for pastoral activity, and guidance for pastoralists claiming 

compensation for losses due to Defence testing, including where the inability to use 

agricultural technologies is likely have financial implications.   

10. Should access be further restricted, consideration of development of an equitable 

compensation framework for impacted users and the State.  

3. Introduction 

South Australia's economic success is underpinned by the resources, primary production and 

defence industries which fuel the prosperity and well-being of communities across the State.  

Additionally, these industries have the ability to fuel the development of regional centres, rural 
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towns and rail, road and coastal infrastructure.  The WPA is significant to these three 

industries, and to traditional owners who use the WPA for cultural and traditional activities. 

The WPA coexistence framework delivers positive interactions amongst the various 

stakeholders in the WPA and increased awareness and understanding of the many interests, 

rights, requirements and concerns of Defence, the South Australian Government, the minerals 

and energy resources sector, Aboriginal groups and traditional landowners, pastoralists, 

railway operators and other non-Defence users. 

The WPA covers 12% of South Australia’s landmass, approximately the size of England, and 

overlaps a large portion of SA’s significant mineral resource potential including 30% of the 

Gawler Craton, one of the world's major mineral domains. Recent studies by the Geological 

Survey of South Australia (GSSA) with technical input from Geoscience Australia has 

identified more than 260 mineral occurrences within the WPA area, 35 of which are identified 

as essential to the economic and national security of the United States of America.  In addition, 

the Coober Pedy Proclaimed Precious Stones field covers about 5,000 square kilometres, 

about 48 per cent of which falls within the WPA. The WPA Board has been effective in its 

primary role as an ‘honest broker’ and has been instrumental in building trust and confidence 

between key stakeholders and non-Defence users in the WPA. It has provided a formal forum 

for both Defence and non-Defence user groups to raise their issues and concerns be heard 

and facilitate outcomes. It has laid a strong foundation for relationship-building between and 

among key stakeholders in the WPA, having conducted one-one-one meetings with 

pastoralists, opal miners, exploration and mining companies, resource industry associations, 

environment groups, Aboriginal freehold landholders and native title claimant groups, railway 

owners and operators, and tourism operators. 

4. Legislative Context 

The WPA is operated under the following legislation.  

• The Defence Act (Cth) 1903 authorises use of the WPA for testing of war material.  

• The WPA Rule 2014 (the Rule) regulates most third-party access to the WPA.  

• The Defence Force Regulations 1952 sets out historical access arrangements for 
traditional owners and native title holders, pastoral lease holders, railway authorities, 
and a limited number of mining operators.  

• The WPA coexistence governance arrangements are within a Memorandum of 
Understanding (MOU) between the Commonwealth of Australia and South Australian 
Government and the WPA Advisory Board.  

The Rule and WPA governance arrangements together form the ‘Coexistence Framework’. 

5. Terms of Reference – 2024 Review 

The scope of the 2024 Review is set out within the Terms of Reference (TOR). Input into the 

review should focus upon qualitative and quantitative assessments of the balance of national 

interests over the short and medium (10-year) term with the interests of WPA stakeholders 

including opportunities to minimise regulatory burden and costs for third-party users. 

Accordingly, this submission assesses the current WPA Coexistence Framework, last 
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reviewed in 2018, to determine whether it remains fit for purpose considering the 2024 

National Defence Strategy and the current strategic and economic environment. It considers 

national security, economic and cultural perspectives, and makes recommendations which 

emphasise the importance of the WPA to the people of South Australian and to the national 

interest, including to:  

• Update coexistence governance arrangements; and 

• Inform the remaking of the WPA Rule before it sunsets on 1 October 2026. 

6. South Australian Strategic Context 

The South Australian Government is committed to delivering a smart, sustainable, and 

inclusive economy that leverages its renewable energy, petroleum, and mineral resource 

endowments to deliver economic growth whilst also respecting our natural resources, 

progressing toward a net zero economy by 2050 and ensuring a better quality of life for all 

South Australians. 

In 2024 the Government of South Australia announced the State Prosperity Project, a co-

ordinated initiative to unlock the full potential of renewable energy, critical minerals, and green 

manufacturing to reindustrialise the upper Spencer Gulf region capitalising on a unique 

combination of solar and wind resources, valuable minerals including copper and magnetite 

iron ore, and steel manufacturing capability in alignment with the objectives of the 

Commonwealth’s Future Made in Australia Bill. 

South Australia is home to more than two-thirds of Australia’s copper resource. The Gawler 

craton arguably hosts the world's most richly endowed iron oxide copper-gold ore province. 

With the proximity of the supergiant Olympic Dam deposit with its existing copper smelter, 

Carrapateena Prominent Hill and the emerging Oak Dam deposit, , South Australia has 

become a Tier 1 global copper province. 

The South Australian Government is actively leveraging the forecast demand surge for copper 

required to supply the materials required for the global energy transition to deliver increased 

valuable exports, job creation and importantly, more complexity in the economy. 

Industry confidence in the long-term value of the in-ground resources located within and 

adjacent to the WPA is clearly evidenced by BHP’s substantial investments in the regions. An 

investment of over $9 billion in the purchase of OZ Minerals, including the Prominent Hill 

copper mine and the on-going strategic intent to increase copper production in South Australia 

are signals in the confidence industry holds in the ability to coexist in the WPA. BHP has 

outlined its intent to progress studies into increased copper production capacity at Olympic 

Dam to support the significant regional mining development plans. Capital expenditure 

associated with these projects is anticipated to be significant, in the billions.  

South Australia is also actively developing its own Critical and Strategic Minerals Strategy in 

line with the Australian Government’s efforts to establish secure and stable mineral supplies 

essential for industrial uses and as part of the clean energy transition. The establishment of 

new supplies of critical minerals and the development of a local critical mineral processing 
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sector will support the Australian and South Australian Governments to achieve multiple 

Defence, national security, resources and economic policy goals. 

The South Australian Government has released the Green Iron and Steel Strategy, a key 

component of the State Prosperity Project. This initiative seeks to decarbonise steel 

production by leveraging the state's magnetite resources and renewable energy in the Upper 

Spencer Gulf. The strategy outlines South Australia's vision to become a leading global 

partner in sustainable steel manufacturing. The substantial identified magnetite resources 

within the WPA align with this initiative. 

South Australia has delivered the Hydrogen and Renewable Energy Act 2023 (HRE Act) which 

provides the regulatory framework to support the development of large-scale renewable 

energy and hydrogen projects.  

Northern Water aims to deliver a reliable and sustainable new commercial water source to 

meet the growing needs of a broad range of resource, Defence, hydrogen and pastoral 

industries. Northern Water will unlock economic growth in industries and regions that are 

crucial to achieving net-zero targets and will reduce reliance on precious water resources like 

the Great Artesian Basin and the River Murray. This would be achieved by construction of a 

seawater desalination plant drawing water from the Spencer Gulf, connected by up to a 600km 

transfer pipeline to northern South Australia linking Eastern Eyre Peninsula, Whyalla, Port 

Augusta, Woomera, Carrapateena, Roxby Downs, Pimba, and Olympic Dam. The project is 

currently in the planning and assessment phase with a final investment decision subject to 

project approvals and agreements. 

Whilst it is not anticipated that the Northern Water pipeline will be located within the WPA, the 

current proposed alignment, which is still subject to a site selection board process, runs 

through the Standing Permission Area within the Woomera Village and then runs north to 

Olympic Dam along the eastern side of the Olympic Dam Highway, adjacent to the WPA red 

zone. It is not anticipated that access within the red zone would be required to support 

construction activities. The Office of Northern Water Delivery is currently engaged with 

Defence on the potential for a future Stage 2 offtake agreement to deliver a reliable and 

sustainable water supply to support Woomera activities, as well as the immediate 

requirements to secure access for the pipeline construction, and subsequent operations and 

maintenance of the pipeline. 

South Australia is key to the nation’s defence sector, with approximately 25 % of the nation’s 

defence industry in the state. In a period of geostrategic instability and increasing global 

tensions the availability of a large land-based test range is critical to the nation’s defence 

strategy. Rapid advances in technology and weaponry amongst our potential adversaries 

means that Australia needs to be able to test and trial a range of high technology capabilities 

in a secure and available environment. The WPA is the only area in Australia where many of 

these tests can be conducted.   

South Australia acknowledges that the interests of all users of the WPA need to be balanced. 
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7. Importance of the WPA to South Australia’s Economy 

The WPA is situated on one of Australia’s most endowed mineral provinces and has 

substantial demonstrated mineral deposits. The Warburton, Arckaringa and Arrowie 

sedimentary basins and Neoproterozoic Stuart Shelf overlie much of the Archaean to 

Mesoproterozoic basement rocks of the Gawler Craton. The geology supports demonstrated 

mineral deposit models include copper-gold-uranium-silver deposits, iron ore as magnetite 

and hematite skarn/replacement styles and iron ore as magnetite-bearing banded iron 

formation, orogenic gold and shear-hosted iron-oxide copper-gold. Copper, gold, iron, 

titanium, zirconium and silver are major known mineral commodities in the WPA.  

Total annual exploration expenditure in the WPA averaged $40 million per year between 2005 

and 2022, reaching a peak of $92.4 million in 2012. Mineral exploration expenditure in the 

WPA rose by 223% from $5.6 million in 2017 to $12.5 million in 2023. 

The mineral occurrences, deposits, operating mines and petroleum wells in the WPA include: 

• Three large scale mines currently operating within the WPA: the Prominent Hill iron 
oxide copper, gold, and silver mine (BHP), the Peculiar Knob iron ore mine (Peak Iron 
Mines) and the Buzzard iron ore mine (Peak Iron Mines).  

• An additional two mines in care and maintenance: the Cairn Hill iron and copper mine 
(CU-River Mining Australia) and the Challenger gold and silver mine (Barton Gold 
Holdings Limited). 

• Peak Iron are progressing the studies and regulatory applications to support the 
continued development of the Hawkes Nest area, focussing on the significant 
magnetite deposits.   

• As an indicator of future mine development potential, 164 exploration leases are 
currently held by over 45 mineral exploration companies.  

• For future petroleum and hydrogen resource development potential, three petroleum 
wells have been drilled (with oil shows), and nine petroleum exploration licenses are 
held in the WPA by three companies. Additionally, three petroleum exploration license 
applications within the WPA are specifically focused on hydrogen. 

One of the key recommendations of the 2018 review of the WPA Coexistence Framework was 

the re-assessment of the economic value potential of the mineral prospectivity within WPA 

following the acquisition of considerable geoscientific datasets. In 2023, DEM contracted 

Scyne Advisory (formerly PwC Consulting Australia) to undertake an updated review of the 

WPA’s mineral and energy resource potential and economic assessment for developing those 

potential future resources (Appendix A).  

The updated 2023 resource prospectivity assessment of mineral, hydrogen and petroleum 

resources confirms that there is high potential for further discovery of copper, gold, silver, iron, 

titanium, zirconium, uranium and nickel and there is moderate potential for sedimentary-

hosted copper and cobalt deposits in the WPA.  

The 2023 economic assessments estimate the current WPA’s Economic Demonstrated 

Resources (EDR) for the established and developing mines have a Net Present Value (NPV) 
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of $14.2 billion. The 2023 EDR NPV of $14.2 billion is a significant increase from the estimated 

$5.9 billion in 2018. This increase is primarily driven by an increase in the copper, gold and 

silver EDR at Prominent Hill and changes in commodity price forecasts. Under scenarios for 

possible future mines and energy resources, the NPV models for Low, Best and High 

scenarios for WPA development possibilities estimated returns of $3.1 billion, $12.2 billion and 

$23.4 billion respectively.  

The 2018 review also recommended that the results of desktop assessments of mineral and 

petroleum potential of the WPA are tested in the field, with follow-up geoscientific surveys and 

the collection of precompetitive data inclusion of geological and geophysical datasets acquired 

since the 2010 Geoscience Australia assessment. The 2023 economic assessment addresses 

these recommendations by including data from the South Australian Government projects.  

To realise the economic opportunities for South Australia, maintaining a coexistence 

framework that delivers certainty of access to the WPA is vital to secure on-going investment. 

Building flexibility into the framework is critical to support the transition from exploration 

activities to the development of profitable mining projects. Confidence in the workability of the 

framework translates to increased certainty that investment will deliver the economic benefits 

to industry and the people of South Australia. 

DEM commissioned prospectivity report and economic assessment of resource potential is 

part of the deliverables of the 2018 WPA Review that DEM/South Australian Government is 

tasked as lead agency. As mentioned above, the DEM commissioned updated prospectivity 

report will form part of information and data that will be used to inform the recommended 

review of the WPA coexistence arrangements in 2025. 

Many weapons, missile, rocket and technology tests conducted at the WPA are by overseas 

forces, sponsored by the Australian Department of Defence. The economic benefit of these 

activities to the state economy are significant, however they are difficult to quantify are the 

South Australian Government often has little visibility of the events at WPA. 

8. Minerals and Energy Resource Sector 

Mineral resources sourced from stable geopolitical environments are increasingly in demand, 

supporting responsible manufacturing and delivering low financial and social risk profiles. 

South Australia is recognised globally as a stable geopolitical jurisdiction. 

The South Australian Government welcomes the opportunity to work with Defence in relation 

to national security concerns highlighted in the Australian Government 2024 National Defence 

Strategy which made clear that, in response to our deteriorating strategic circumstances, 

Australia – and in particular Defence – must accelerate capability development and 

acquisition, including of long-range strike, and investment in emerging technologies. The 

mineral resources industry is renowned for its innovation and welcomes opportunities for 

research and development of technologies including for unmanned and semi-autonomous 

systems. Overlapping technological enhancement across the sectors will assist with 

addressing issues associated with remote operations in often harsh environments made more 

so by climate change. 
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8.1 Mineral Production  

Major mines such as the Prominent Hill copper-gold mine, Peculiar Knob iron ore mine, 

Buzzard iron ore mine, Challenger gold mine, and Cairn Hill magnetite iron ore mine are 

located within the WPA which have generated over 2000 full times jobs and contributed $200 

million to the State accounts and contribute almost a quarter of total mineral royalty payments. 

Production from Prominent Hill, Peculiar Knob, Challenger, Breadknife Hill Quarry and 

Fitzgerald’s Dam Sandpit all located within the WPA together contributed over $39 million in 

royalty receipts in 2023/2024.   

Prominent Hill Copper-Gold Mine 

Owned and operated by BHP, the Prominent Hill mine produces one of the highest grades of 

copper concentrate in the world with a production rate of ~4.0Mtpa. The mine also produces 

silver and gold from a deposit of iron oxide copper gold style mineralisation.   

The Prominent Hill mine is central to BHP’s plans to grow copper production out of South 

Australia. An expansion plan is underway to instal a vertical hoisting shaft (the Wira shaft) at 

a capital cost of more than $600 million, to assist in maximising values from the mines 

approximately 140 million tonnes of underground copper-gold-silver resource.  The shaft will 

increase production at Prominent Hill to 6.5 million tonnes per annum. 

Investment in supporting infrastructure includes access roads, concentrate export road, bore 

field, electricity transmission lines, plant and equipment, airstrip and accommodation village. 

Prominent Hill is a significant employer delivering substantial socio-economic benefits to the 

region and to the State. The Prominent Hill Pre-Employment Training Program facilitates 

employment opportunities for surrounding communities by providing educational support and 

training. The program focuses on long-term unemployed participants, and both indigenous 

and non-indigenous people who may have never worked within the mining industry. Training 

opportunities are provided to local workers to facilitate their growth and achieve nationally 

accredited qualifications. Indigenous employment and training programs involve collaboration 

with APY Lands, TAFE, and Bungala Aboriginal Corporation. 

Peculiar Knob Iron Ore Mine 

The Peculiar Knob Iron Ore mine contained an estimated 16.7 million tonnes (Mt) of hematite 

(iron ore) to a vertical depth of 175 metres. Iron ore is extracted at a rate of approximately 2.4 

million tonnes per annum with ore hauled to a rail siding at Wirrida to be crushed onsite then 

transported to the Port of Whyalla ready for export. 

Southern Iron Pty Ltd, a wholly owned subsidiary of Peak Iron Mines Pty Ltd, operates the 

mine via an open pit with the use of contract mining, crushing, and logistics service providers 

employing over 120 personnel directly, and indirectly supports employment and businesses 

in the WPA, Whyalla and in the region. 
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Mining operations are progressing towards the end of the life of mine plan which are expected 

to reach the end of economic extraction in 2025-26. Following completion of extractive 

activities the operation will transition into the closure and completion phases of the project.  

Buzzard Iron Ore Mine 

The Buzzard Iron Ore Mine has commenced mining operations. It comprises an open pit iron 

ore (hematite) mine and associated infrastructure. The Buzzard deposit global resource is 

21.26 Mt of high-grade hematite.. The Buzzard open pit is expected to be 185 metres deep. 

The mining process will involve drilling and blasting the ore and waste material and loading 

onto haul trucks for removal from the pit. Waste will be placed into a waste rock dump (WRD) 

and ore will be stockpiled on the Run of Mine Pad (ROM) for processing and transport off the 

proposed Mining Lease (ML). 

Peak estimate the project will generate 160 full time jobs and contribute $50 million to the 

South Australian economy in royalty payments over an initial 5 year mine life.  It is noted that  

Cairn Hill Iron Ore Mine 

The Cairn Hill iron ore mine is situated in the northern Gawler Craton within the WPA. Iron Ore 

(magnetite), with associated copper and gold, is recovered via open pit operations with 

concentrate transported via haul road hauled to the Rankin Dam Rail Siding on the main North-

South rail line. The mine is owned by CU-River Mining which has recently undergone a change 

of ownership. Operations were placed into care and maintenance in 2023 subject to on-going 

reviews of mine plans and near mine exploration activities to determine potential future 

operational scenarios. 

Challenger Gold Mine 

The Challenger gold mine is owned by Barton Gold and is located in the WPA. The Challenger 

gold mine is maintained in a state of care and maintenance and comprises the Challenger 

Mine (open pit and underground), the Challenger Mill, a mine village and associated 

infrastructure. 

The Challenger Mine was discovered in 1995 by Dominion Mining and produced ~1.2Moz Au 

in operations from 2002 – 2018. The Challenger Mill is a ~650ktpa processing plant for 

production of gold. Due to the depth of the mine and requirement for substantial investment to 

renew the geological understanding of the deposit at depth, investigations into future 

development is not a priority focus for Barton. 

The Challenger Mill presents an opportunity for processing of regional mineralisation in the 

vicinity of the mill. It also provides an attractive option for trucking and processing of ore from 

the Company’s Tarcoola Project, which was previously undertaken during 2017 and 2018. 

The Challenger Mill is maintained in a state of care and maintenance. 

Extractive Industry 

Several smaller extractive mines operate within the WPA producing materials for construction, 

roads, mining and other industries, including for Defence use. Fifty-eight mineral tenements 
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held by ten mineral tenement holders produce a range of products including aggregates, sand, 

granite, calcrete, and gravel, and support employment in the quarrying and construction 

sectors. 

Coober Pedy Opal Mining 

The Coober Pedy Proclaimed Precious Stones field covers about 5,000 square kilometres of 

which approximately 50% falls within the WPA. Around $5.5 million worth of opals has come 

from this field with opal mining underpinning tourism in the region. Coober Pedy welcomes 

over 150,000 tourists every year adding to the local economy. 

8.2 Resource Exploration  

Approximately 300 mineral exploration licences were granted since the Coexistence 

Framework was implemented in 2011. As at 1 August 2024, there are 164 active mineral 

exploration licences in the WPA held by junior explorers, and by major mining companies 

including BHP and FMG Resources. From 2005 to 2022, total annual resource exploration 

expenditure in the WPA totalled more than $40 million per annum.   

Explorers continue to seek out the WPA area for future projects with 13 Exploration Licence 

Applications currently under assessment covering a broad range of mineral targets. 

The commodities pursued within the WPA via exploration and resource evaluation activities 

range from copper, gold, silver, platinum, iron, nickel, heavy mineral sands, uranium, lead, 

zinc, utile, magnetite, lead, tungsten, base and precious metals, rare earths, tin, nickel, 

titanium, diamonds, salt, cobalt, halloysite, palladium, potash, evaporites. 

Exploration activities are conducted via ground and airborne geophysical surveys, 

geochemical surveys, environmental and cultural surveys, drilling, and drill site rehabilitation. 

Research conducted by the South Australian Government since 2018 has provided new and 

updated datasets for the benefit of all stakeholders. These datasets include: Gawler Craton 

Airborne Survey (and derivative products), magnetotelluric (MT) data from the Australian 

Lithospheric Architecture Magnetotelluric Project (AusLAMP), releases from Gawler Phase 2: 

Next Generation Mineral Systems Mapping including the data acquisition project (gravity and 

magnetotellurics), a new Hiltaba Suite layer in SARIG, Neodymium map and new structures 

from SA Discovery Mapping. 

8.3 Renewable Energy and Hydrogen Industry 

The WPA is located in the Far North of the State where there is excellent coincident wind and 

solar resources.  The South Australian Government is committed to leveraging its renewable 

energy resources and has brought forward its net 100% renewable electricity target by 3 years 

to 2027 and has implemented the HRE Act.  

Preliminary industry engagement has identified several moderate to large companies 

expressing an interest in utilising remote areas which are in close proximity to the railway line 

between Adelaide and Darwin as it would allow for low-cost production of hydrogen and 

access to transport infrastructure linking to end use sites in both Adelaide and Darwin.  
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Consideration of how these new industries may seek to interact with the WPA and early 

identification of any constraints should be factored into the coexistence framework.  

Given the high energy demand from operations including Olympic Dam and Carrapateena and 

the distance to electricity generation there is strong interest in the potential to develop 

renewable energy infrastructure in the vicinity of the WPA. Under AEMO’s 2022 ISP Step 

Change Scenario, the projected electricity generation capacity in the Roxby Downs 

Renewable Energy Zone which is within the WPA is 700 MW. 

Early engagement and an in-depth understanding of the interests of all parties can facilitate 

the consideration at the fundamental design stage and inform the type and location of potential 

new renewable energy infrastructure.  

8.4 Petroleum and Gas Exploration 

Petroleum exploration has occurred sporadically in the WPA between 2005 and 2017. 

Exploration targets have included conventional and shale gas and oil, and coal seam gas and 

potential coal gasification projects. However, more recently interest in natural hydrogen 

increased due to changing trends in energy exploration. There are currently 9 petroleum 

exploration licenses held in the WPA by three companies, and 18 petroleum exploration 

licence applications, including 3 licences with a specific focus on hydrogen exploration (as of 

2022). 

9. Primary Industries 

Information provided by the South Australian Department of Primary Industries and Regions 

(PIRSA) highlights the significance of the WPA to the agricultural sector in addition to 

economic and regional development, and the preservation of the environmental health and 

biosecurity of the area.  

The pastoral industry operates on Pastoral Leases issued over Crown Land under the Pastoral 

Land Management and Conservation Act 1989 (PLMC Act). The Pastoral Board of South 

Australia is responsible to the Minister for Climate, Environment and Water for the 

administration of the PLMC Act and is supported by the Pastoral Unit in the Department for 

Environment and Water (DEW). The Pastoral Unit undertakes land condition assessments, 

regulates lessees against their lease conditions and manages lease tenure dealings (e.g. 

consents for transfers, mortgages, sub-leasing). 

The WPA contains substantial sections of the South Australian Dog Fence, a key piece of 

infrastructure in wild dog management, protecting a $4.3 billion livestock industry, employing 

15,000 South Australians with a value chain worth $1.3 billion annually.4 The Dog Fence is 

2,150km long and currently 1,600km is being rebuilt. These activities, commencing in 2020, 

aim to deliver the objective of reducing the impact of wild dogs and creating a net benefit to 

the community of between $56.4million and $112.9million over a 20-year period.5  

 
4 pir.sa.gov.au/__data/assets/pdf_file/0006/438513/sa-wild-dog-management-strategy.pdf 
5 Microsoft Word - A3891656 - Dog Fence Economic Analysis_Final_181221 (002).docx (pir.sa.gov.au) 

https://pir.sa.gov.au/__data/assets/pdf_file/0006/438513/sa-wild-dog-management-strategy.pdf
https://pir.sa.gov.au/__data/assets/pdf_file/0009/339579/ECONOMIC_ANALYSIS_OF_THE_SA_WILD_DOG_FENCE.pdf
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Biosecurity is critical to maintaining the productivity of our primary industries and protecting 

our natural environments. PIRSA Biosecurity division manages the risks posed to South 

Australia by animal and plant pests and diseases, food borne illnesses and the misuse of rural 

chemicals. The pastoral industry, including those pastoral enterprises operating within the 

WPA, generate an estimated annual output of $226 million. Biosecurity risks are a continual 

challenge to animal health and the department undertakes disease response and animal 

surveillance programs as a key part an approach to protect and improve market access, 

increase farm productivity, protect public safety; some of these activities occur within the WPA 

or may occur within the WPA into the future. 

Building on the existing relationships, Defence, PIRSA and DEW will continue to review and 

develop protocols which ensure operational efficiency for all parties and outline how they will 

respond to critical incidents including those associated with biosecurity risks.   

10. Defence Use 

The WPA is unique in the western world and must be maintained as a strategic asset. The 

Australian Government and allies can conduct tests and trial on the WPA that cannot be 

done anywhere else in the world. This capability is critical in the current unstable geopolitical 

environment where the development of technology by potential adversaries continues apace 

and must be countered and exceed by national capabilities.  

The WPA is frequently accessed by the Defence Science and Technology Group, the Royal 

Australian Air Force local researchers and defence industry. This contributes to the 

development of national capability and is in the nation’s interests.  

11. Indigenous WPA Users 

The WPA is the traditional land of a number of Aboriginal groups - two Aboriginal groups 

(Maralinga Tjarutja and Anangu Pitjantjatjara Yankunytjatjara) with freehold land ownership 

over a significant portion of the WPA and four native title holders (Antakirinja Matu-

Yankunytjatjara, Arabana People, Gawler Ranges People and Kokatha People). Generally, 

Aboriginal groups access the WPA for their traditional ceremonies, hunting, heritage site 

protection, and cultural activities. Like pastoralists, they are exempt from the WPA Rule, their 

occupation implicitly authorised under the Defence Force Regulations. 

12. Tourism Industry 

The WPA often draws tourists on their travels throughout outback South Australia due to its 

historical significance and beautiful landscape. The Woomera Village’s Heritage Centre, 

History Museum and Rocket Park are all popular tourist destinations depicting the WPA’s rich 

history, with 550 tourist permits issued during 2022-2023.  

13. Recommendations 

The WPA Coexistence Framework is functioning well, but ongoing improvements are essential 

to facilitate flexible access arrangements and instil confidence in users. Commercial ventures, 

particularly mining and exploration activities, rely on secure access to resource areas within 
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the WPA. Without certainty, confidence diminishes, leading to reduced investment and fewer 

capital-raising opportunities, ultimately hindering economic growth. 

The 2018 review of the Woomera Prohibited Area Coexistence Framework resulted in 12 

recommendations, four of which remain unimplemented. There is still room to further 

strengthen the framework. The South Australian Government presents the following 

recommendations, including the incomplete 2018 actions, to ensure a balanced consideration 

of national security, cultural, and economic interests in the WPA. These recommendations 

also aim to enhance the partnership between the South Australian and Australian 

governments, fostering sustainable regional growth and environmental management. 

1. Strengthening the role of the WPA Advisory Board, including the opportunity to 

consider impacts on other stakeholders.  Consideration could be given to improved 

engagement by the Board with stakeholders to address emerging issues such as new 

technologies, biosecurity, environmental and cultural heritage management. Consider 

reviewing membership to include a senior representative from the South Australian 

Department of the Premier and Cabinet. 

2. Defence and the South Australian Government should continue to employ a 

collaborative co-design process to determine a model which delivers a more flexible 

arrangement for access to and closure of the WPA green zone, and which would fold 

the existing Amber 2 Zone into a larger Green Zone 

3. The South Australian Government seeks continued collaboration between Geoscience 

Australia, GSSA and Defence to deliver detailed geological and economic analysis of 

the mineral, energy and groundwater resources potential of the Gawler Craton area, 

including within the WPA red zone. 

4. Consider on-going improvements to administration of the WPA coexistence 

arrangements, including formalising communication plans with key stakeholders and 

developing the proposed digital platform that support non-Defence users managing 

access requirements for the WPA. 

5. The complete review of the WPA arrangements, particularly the review of the Rule by 

1 October 2026, should ensure appropriate timeframes and engagement for 

stakeholders.  

6. Consideration of mechanisms to deliver increased engagement opportunities with 

users of the WPA including guidance to enable early consideration on potential issues 

associated with the introduction and use of new technologies in the area such as 

drones, remote sensing, and autonomous mining and rail operations. 

7. Given the significant costs involved with major mining project developments, 

consideration of mechanisms to provide early resource permit approvals (conditional 

or in principle) would build company confidence in progressing with the project 

development process, including seeking regulatory approvals. 
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8. Defence and Aboriginal groups in the WPA should continue to build on their 

relationships, including with respect to evaluating the management of cultural heritage 

and enhancing the partnerships with the different Aboriginal groups that access the 

WPA for cultural heritage and traditional land uses. The coexistence framework should 

lead the way in promoting and supporting further economic development opportunities 

for members of the Aboriginal communities in and around the WPA in alignment with 

Defence access frameworks. 

9. Consideration should be given to reviewing the guidance for managing small parcels 

of land no longer suitable for pastoral activity, and guidance for pastoralists claiming 

compensation for losses due to Defence testing, including where the inability to use 

agricultural technologies is likely have financial implications.   

10. Should access be further restricted, consideration of development of an equitable 

compensation framework for impacted users and the State.  

14. Conclusion 

The South Australian Government welcomes the opportunity to participate in the 2024 Review 

of the Coexistence Framework and recognises the significant opportunity for the South 

Australian Government to ensure that Defence and Australian Government interests are 

correctly balanced with the interests of South Australians.  

The Recommendations set out above seek to enhance the implementation of improvements 

to ensure a contemporary WPA coexistence framework for a stronger Australian Government-

South Australian Government partnership towards national security, protection of Aboriginal 

heritage and the environment, sustainable regional growth, and continued economic 

development in South Australia.  

The South Australian Government recognises that the WPA is an important national security 

asset used to advance strategic priorities and capability development to protect Australia’s 

national security as well as being an area of strategic mineral significance, and of critical 

importance to the traditional owners, to its’ pastoralists and of environmental importance. 

In addition to the Recommendations set out above, the South Australian Government 

welcomes the opportunity to work with Defence in relation to national security concerns 

highlighted in the Australian Government 2024 National Defence Strategy which made clear 

that, in response to our deteriorating strategic circumstances, Australia – and in particular 

Defence – must accelerate capability development and acquisition, including of long-range 

strike, and investment in emerging technologies. The mineral resources industry is renowned 

for its innovation and welcomes opportunities for research and development of technologies 

including for unmanned and semi-autonomous systems. Overlapping technological 

enhancement across the sectors will assist with addressing issues associated with remote 

operations in often harsh environments made more so by climate change. 

The WPA Advisory Board remains a critical component of the Coexistence Framework playing 

an important role in ensuring a forum for the interests of users to be communicated. The South 
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Australian Government is also committed to continuing discussions at Board meetings in 

addition to participating in the planned review of the Rule (which is sunsetting on 1 October 

2026), to ensure the Rule and supporting coexistence arrangements are fit-for-purpose, as 

well contributing to the further wholesale Review of the WPA Coexistence arrangements by 

2025. 

South Australia is key to the nation’s defence sector, with approximately 25% of the nation’s 

defence industry in the state. In a period of geostrategic instability and increasing global 

tensions the availability of a large land-based test range is critical to the nation’s defence 

strategy. Rapid advances in technology and weaponry amongst our potential adversaries 

means that Australia needs to be able to test and trial a range of high technology capabilities 

in a secure and available environment. The WPA is the only area in Australia where many of 

these tests can be conducted.   

South Australia acknowledges that the interests of all users of the WPA need to be balanced. 
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Preface 
In 2023 the Department for Energy and Mining (DEM) committed to delivering an updated 
version of the 2010 and 2018 Woomera Prohibited Area (WPA) Coexistence Framework 
review of mineral and petroleum resource prospectivity by the Office of the Chief Economist 
(OCE) in the then Department of Industry, Innovation and Science.  The 2018 Mineral and 
Petroleum Resources and Potential report compiled by Geoscience Australia (GA) 
recommended that a re-assessment of the WPA using the entire catalogue of existing 
available geoscientific data and information, including new data acquired since the 2018 
report, using updated assessment methods be undertaken within a 5-year timeframe.   

DEM commissioned Scyne Advisory to undertake the resource prospectivity review and 
economic assessment, with considerable input from DEM subject matter experts. The 
review has been based on updating previous reviews with data generated since 2018 
(including GCAS, Gawler Phase 2: next generation mineral systems mapping) and all other 
geological investigations and geoscientific studies undertaken since the last review) plus 
historic and current exploration, drillholes and samples, interpretive datasets and key 
research papers, and groundwater data.  

There is now international recognition of the strategic and critical role of mineral and energy 
resources in implementing the global energy transition. In the past 5 years there has been a 
dynamic shift in commodity interest (and inclusion of newly defined ‘resources’ as 

exploration targets) within the WPA. Therefore, in addition to the previously identified mineral 
commodity types in the WPA there is an increased potential for the discovery and 
development of additional resources in the future, especially for critical minerals. The 
resource potential assessment aims to quantify and discuss the potential for undiscovered 
mineral and energy resources, the assessment of extractive materials, and the assessment 
of groundwater resources within the WPA. 

The reported economic potential for solar renewable energy within the WPA are estimates of 
the net present value of energy capacity development scenarios in the region considered by 
the Australian Energy Market Operator (AEMO) in its roadmap for the energy transition in 
the National Electricity Market (NEM) over the next 20 years.  

Additional transmission investment required for such capacity to be grid connected has not 
been considered here, nor has the AEMO identified advantages of developing renewable 
energy projects outside the WPA, including in the South-East and Mid North of South 
Australia. 

DEM also prioritised the inclusion of a whole of economy impact assessment of future 
resource developments within the WPA. The assessment included direct and indirect 
economic impacts of increased mining of ‘known’ mineral and energy resources (Economic 
Demonstrated Resources), possible future mineral and energy resource discoveries, and the 
potential for increased productivity of mining within the WPA with greater use of local 
renewable energy generation. 

Any exploration or development planning within the WPA must take into consideration the 
legislative provisions of the Woomera Prohibited Area Rule 2014 (the Rule). The Rule 



prescribed four access zones. Defence’s powers to issue permits, declare exclusion periods

and issue penalties are outlined in the Rule. The Rule applies to people seeking access 
permits for: 

 Resources exploration and production

 Tourism

 Opal mining

 Research, environmental and other activities.

More information may be found here: https://www.defence.gov.au/bases-
locations/sa/woomera.   

https://www.defence.gov.au/bases-locations/sa/woomera
https://www.defence.gov.au/bases-locations/sa/woomera
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Executive summary 

Context and purpose of this report 

The Woomera Prohibited Area (WPA) lies approximately 450 kilometres (km) northwest of Adelaide in central South 

Australia (SA) and covers an area of approximately 122,191 km2. The WPA is a major Australian military and civil 

aerospace and testing facility and a key asset in Australia’s defence capability development. It is also an area of potential 

economic importance in terms of its natural resources, home to Aboriginal communities and pastoralists, and is 

increasingly an asset as a tourism destination. 

Given the unique nature of the WPA, periodic reviews of its resource prospectivity have been undertaken in recent years 

and this report provides an update of these reviews. In 2010, the Australian Government undertook a review of the WPA 

that led to the establishment of a coexistence framework that balances the interests of all stakeholders in the area. This 

was followed by a review in 2016, evaluating the effectiveness of the framework established in 2014, and again in 2018. 

For the 2010 and 2018 reviews, the Office of the Chief Economist within the Department of Industry, Science and 

Resources undertook an economic assessment of mineral and petroleum resources in the WPA, in collaboration with 

Geoscience Australia’s review of mineral and energy resource prospectivity. In this report, the SA Department for Energy 

and Mining (DEM) has contracted Scyne Advisory (formerly PwC Consulting Australia) to undertake an updated review 

of the WPA’s mineral and energy resource potential and prospectivity as well as an economic assessment of developing 

those potential resources.  

The WPA is located within one of Australia’s most endowed mineral provinces, the Gawler Craton. Many of the known 

resources and deposits within the WPA occur within the Archean to Mesoproterozoic basement rocks of the Gawler 

Craton, which are covered by the Warburton, Arckaringa and Arrowie sedimentary basins. Demonstrated mineral 

deposit models include iron-oxide copper-gold-uranium-silver (Prominent Hill), iron ore as magnetite and hematite 

skarn/replacement styles (Peculiar Knob, Snaefell), iron ore as magnetite-bearing banded-iron formation (Hawks Nest), 

orogenic gold (Challenger) and shear-hosted iron-oxide copper-gold (Cairn Hill). Copper, gold, iron, titanium, 

zirconium and silver are major known mineral commodities in the WPA, and with cobalt and uranium deposits nearby 
(Figure. 1).

The mineral occurrences, deposits, operating mines and petroleum wells that explore and extract the WPA’s resources 

include:  
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• There are two operating mines – the Peculiar Knob iron ore mine and the Prominent Hill iron-oxide copper gold and

silver mine.

• There are two mines in a state of care and maintenance – the Challenger gold and silver mine and the Cairn Hill iron

and copper mine.

• As an indication of future mine developments, 174 exploration leases are currently held by over 40 mineral

exploration companies. Exploration expenditure in 2022 stood at $16 million; a slight recovery since 2017 (provide

number $). Buzzard, a hematite iron ore body within the Exploration licence of Hawks Nest, is a priority for

development by Peak Iron Mines.

• Following indicators of future energy resource developments include: three petroleum wells (with oil shows); nine

petroleum exploration licenses held in the WPA by three companies; a further three petroleum exploration licence

with a specific focus on hydrogen exploration in application status. With the sole exception being a technical

evaluation costing $50,000 in 2022, no petroleum exploration and expenditure has occurred within the WPA since

2016.



In this report, the SA Department for Energy and Mining (DEM) has contracted Scyne Advisory (formerly PwC Consulting 

Australia) to undertake an updated review of the WPA’s mineral and energy resource potential and economic 

assessment of developing those potential future resources. One of the key recommendations of the Geoscience 

Australia 2018 review of the WPA was the re-assessment of the WPA utilising the entire catalogue of recently available 

geoscientific data and information using updated assessment methods be undertaken. The 2018 review also 

recommended that the results of desktop assessments of mineral and petroleum potential of the WPA are tested in the 

field, with follow-up geoscientific surveys and the collection of precompetitive data inclusion of geological and 

geophysical datasets acquired since the 2010 Geoscience Australia assessment. The 2023 assessment addresses these 

recommendations by including data from the Gawler Craton Airborne Survey (GCAS) (and derivative products), 

magnetotelluric (MT) data from the Australian Lithospheric Architecture Magnetotelluric Project (AusLAMP), releases 

from Gawler Phase 2: Next Generation Mineral Systems Mapping including the data acquisition project (gravity and 

magnetotellurics), the new Hiltaba Suite layer in SARIG, Neodymium map and new structures from SA Discovery 

Mapping. 
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Figure 1: Known or demonstrated mineral occurrences, deposits and operating mines, and petroleum wells with 

shows, in and around the WPA. 

Approach to the 2023 update 

One of the key recommendations of the Geoscience Australia 2018 review of the WPA was the re-assessment of the 

WPA be undertaken utilising the entire catalogue of recently available geoscientific data and information using 

updated assessment methods. The 2018 review also recommended that the results of desktop assessments of 

mineral and petroleum potential of the WPA are tested in the field, with follow-up geoscientific surveys and the 
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collection of precompetitive data inclusion of geological and geophysical datasets acquired since the 2010 

Geoscience Australia assessment.1  

Furthermore, the following tasks have been undertaken as part of the 2023 review: 

• documented exploration activities in the WPA

• updated the prospectivity analysis using new datasets and included additional deposit styles and commodities:

sedimentary-copper, high purity alumina, clay-hosted rare earth elements, lithium, extractive materials and the

emerging energy resources of solar, wind and natural hydrogen

• developed a quantitative approach to assessing undiscovered resource potential using the mapped prospective

areas and representative grade and tonnage models of the various deposit styles that have a relatively high

potential for discovery in the WPA

• assessed the known economic demonstrated resources (EDR) and potentially undiscovered mineral resources

• provided a net present value (NPV) analysis of the known mineral resources and potential future mine and

energy developments in the WPA

• provided an economic assessment of the potential future mine and energy developments in the WPA.

Resource prospectivity assessment 

The updated resource prospectivity assessment of mineral, hydrogen and petroleum resources, shown in Figure 2, 

concludes that there is high potential for further discovery of copper, gold, silver, iron, titanium, zirconium, uranium 

and nickel and there is moderate potential for sedimentary-hosted copper and cobalt deposits in the WPA. These 

prospectivity ratings are relative and are based on the presence of favourable geological criteria for the respective 

deposit model and the presence of known deposits of the type. Specific areas in the WPA, denoted in Figure 2, 

feature: 

1. North-west: Moderate potential for natural hydrogen and moderate-high potential for petroleum

accumulations, and generally low potential for most mineral deposit types

2. South-west: High potential for Heavy Mineral Sands deposits (this is the only area with potential for heavy

mineral sands deposits in the WPA)

3. Central: Areas of high prospectivity for orogenic gold and iron ore deposits, with high potential for petroleum

and coal towards Coober Pedy

4. North-east: Areas of high prospectivity for iron-oxide-copper-gold (IOCG) deposits (which could contain

copper, gold, uranium, silver and REEs), iron ore, nickel deposits and petroleum accumulations

5. South-east: Areas of moderate-high potential for IOCG and nickel deposits, and moderate potential for

sediment-hosted copper deposits (which could also contain cobalt and silver)

This resource prospectivity assessment does not assess factors that influence the economic viability of future 

deposits, such as proximity to existing infrastructure and depth of occurrence. Depth to basement can have 

significant implications for the development cost, and therefore the commercial viability, of extracting the target 

mineral and energy resource, but it does not impact the geological potential for mineral and energy resource 

deposits to exist. 

Some of these deposits may also contain economic rare-earth elements (REE). Although no critical commodities are 

currently being produced in the WPA, the energy transition is driving demand for rare-earths, nickel, cobalt and 

1
This assessment includes data from the Gawler Craton Airborne Survey (and derivative products), magnetotelluric (MT) data from the Australian 

Lithospheric Architecture Magnetotelluric Project (AusLAMP), releases from Gawler Phase 2: Next Generation Mineral Systems Mapping including 
the data acquisition project (gravity and magnetotellurics), the new Hiltaba Suite layer in SARIG, Neodymium map and new structures from SA 
Discovery Mapping.  

21



heavy mineral sands. The energy transition also has implications for the type of energy developments that have 

been considered for development in the WPA in this assessment. Most of the Roxby Downs Renewable Energy Zone 

falls within the WPA, and the projected generation potential of solar resources under the Australian Energy Market 

Operator (AEMO) 2022 Integrated System Plan (ISP) scenarios has been included in the NPV analysis and economic 

assessment of this study.  

Figure 2: Combined resource potential for the WPA (including mineral and energy resources) 

Undiscovered resources potential and Net Present Value 

A quantitative approach to undiscovered resources for copper, gold, iron, uranium, heavy mineral sands (titanium 

and zirconium), cobalt and silver was developed, and these estimates provide an upper bound constraint on the 

potential quantities that could be discovered in the WPA. Analogue mines were identified through a workshop with 

DEM to determine the NPV of future developments, estimated using projected commodity prices from the March 
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2023 edition of the Resources and Energy Quarterly2 and the July 2023 release of S&P Market Intelligence’s 

Commodities Estimates, and publicly available data on costs and resource life. 

Consistent with the 2018 report, an economic assessment has been undertaken only for possible future mineral and 

energy resource developments in the WPA. Three scenarios were modelled, developed from the Low, Best and 

High estimates of the potential undiscovered resources in the WPA. 

• Low scenario: The ‘Low’ scenario assumes 1-2 deposits of each modelled deposit style could be discovered and

developed in the WPA. These discoveries are sized within the constraints of the low estimate of undiscovered

resources. It is a conservative scenario that reflects limited future potential of the modelled commodities in the

WPA.

• Best scenario: The ‘Best’ scenario expands on the Low Scenario, assuming multiple deposits across the

assessed deposit styles could be discovered and developed within the WPA, sized within the constraints of the

median estimate of undiscovered resource. It reflects a ‘most likely’ scenario based on remaining undiscovered

resources and a range of possible mine developments.

• High scenario: For most commodities, the ‘High’ scenario expands on the Best Scenario to twice the number of

deposits across multiple deposit styles that could be discovered and developed within the WPA within the

constraints of the High estimate of undiscovered resources. It is an optimistic scenario where a greater number

of discoveries is made across high value commodities, including a substantial IOCG deposit.

The WPA’s EDR is estimated to be a NPV of $14.2 billion (Table 1). The NPV of possible future mines and energy 

resources in the WPA is estimated to be $3.1 billion, $12.2 billion and $23.4 billion for the Low, Best and High 

scenarios.  

The EDR NPV has significantly increased from the $5.9 billion estimated in 2018 to $14.2 billion (this study). This 

increase is primarily driven by an increase in the copper, gold and silver EDR at Prominent Hill and changes in 

commodity price forecasts. The estimated NPV for mineral resources in the Low, Best and High scenarios also 

capture a wider range in NPV potential compared to the estimated $6.4 billion and $19 billion in the Conservative 

and Optimistic scenarios respectively in 2018. The approach to constraining potential resource production in each 

scenario is probabilistic in the 2023 analysis, and different commodity pricing forecasts and the inclusion of 

additional commodities (cobalt, nickel and solar) also affect the calculated NPV. Given this potential resource range 

has been determined through a methodology enabled by the inclusion of new datasets, the uplift in volumes and in 

financial value, as per NPV demonstrate what a significant value these pre-competitive geoscience datasets provide. 

Table 1: Summary of NPV of economic demonstrated resource and potential undiscovered resource scenarios, by 

commodity ($ million) 

Commodity 2023 EDR NPV Low NPV Best NPV High NPV 

Copper 8,593 1,559 5,697 11,394 

Gold 4,870 360 1,851 3,702 

Iron 553 131 393 1,378 

Uranium N/A 440 1,605 3,210 

Heavy mineral sands (zircon, rutile, ilmenite) N/A 241 894 1788 

Nickel N/A 267 1,409 872 

Cobalt N/A 8 49 97 

Silver 194 27 138 277 

Solar N/A 71 147 693 

2 Office of the Chief Economist, 2023, Resources and Energy Quarterly, March 2023, Department of Industry, Science and Resources, Australian 

Government 
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Commodity 2023 EDR NPV Low NPV Best NPV High NPV 

Total 14,211 3,106 12,183 23,411 

Source: Scyne Advisory and DEM analysis, 2023 
Note: NPV uses a real discount rate of 7% 

Economic impact assessment 

An economic assessment has been undertaken to quantify the direct and indirect economic impacts associated with 

possible future mineral and energy resource developments in the WPA. The assessment reflects the total economy-

wide impacts by using a specialised model for this purpose.  

The economic modelling framework employed is a computable general equilibrium (CGE) model, which is a 

sophisticated, multivariate model that measures the effect an investment or initiative has on the national and 

state/territory economies. A CGE model takes into account the direct and indirect effects as well as the resource 

constraints of the economy by recognising that increased demand for labour and capital in some sectors comes at 

the expense of other sectors. The specific model used is the Victoria University’s Regional Model (VURM). This 

contains multiple regions, industries and commodities and therefore provides a highly disaggregated 

representation of the Australian economy. A dynamic version of the model is used, which enables an analysis of the 

impacts of the possible future mineral and energy resource developments in the WPA over its development and 

operations. 

Three scenarios are analysed here – the low, best and high scenarios described above. The key inputs into the 

economic assessment include, for each of the three scenarios, the development phase costs of exploration 

expenditure for mining projects and capital expenditure for both mining and energy resource projects. Additionally, 

inputs are included for the economic saving that comes from solar energy generation enabling a reduction in the 

mining sector’s use of diesel. Apart from the renewable energy source substitution, we have not assumed any 

complementary policy adjustments affecting mining inputs or productivity that would exogenously drive growth of 

the mineral mining sector in Australia. To that effect, the results present the economic impact of the project itself – 

rather than accounting for any external factors that may lead to additional economic growth. 

State level results are the focus of this assessment. As states exist in an economy competing nationally for capital 

and labour, the gains to the state where possible future mineral and energy resource developments are located 

typically means a relative loss of resources from other states.  

The analysis shows significant impacts to gross state product (GSP) and jobs in the SA economy, as well as 

supporting growth in Australia’s gross domestic product (GDP). A summary of the economic impact results is 

presented in Table 2.  

Table 2: Summary of economic impacts 

Outcome modelled Low scenario Best scenario High scenario 

 SA GSP  

($2022-23, 

discounted at 7%) 

Development phase (2023/24 – 

2033/34)  
$4.4bn $9.4bn $18.2bn 

Operation phase (2034/35 – 

2060/61) 
$5.4bn $14.6bn $27.4bn 

Total (2023/24 – 2060/61) $9.8bn $24.0bn $45.6bn 

 Australian GDP 

($2022-23, 

discounted at 7%) 

Development phase (2023/24 – 

2033/34) 
$1.0bn $2.3bn $4.4bn 

Operation phase (2034/35 – 

2060/61) 
$0.3bn $0.5bn $2.4bn 

Total (2023/24 – 2060/61) $1.3bn $2.8bn $6.8bn 
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Outcome modelled Low scenario Best scenario High scenario 

SA employment  

(FTE)  

Development phase – Average 

annual (2023/24 – 2033/34) 
3,000 6,700 12,900 

Development phase – Peak 

investment year (2033-34) 
5,400 15,300 33,800 

Operation phase – Average 

annual (2034/35 – 2060/61) 
3,600 10,400 18,800 

 SA state royalties 

($2022-23, 

undiscounted) 

Operation phase – Average 

annual (2034/35 – 2060/61) 
$0.1bn $0.3bn $0.5bn 

Operation phase – Total (2034/35 

– 2060/61) 
$1.7bn $6.3bn $12.7bn 

Source: Scyne Advisory analysis (2023) using Victoria University’s VURM CGE model 

Key updates from the 2010 and 2018 analysis 

This study is an updated review of the mineral and energy resource prospectivity of the Woomera Prohibited Area 

(WPA) following the acquisition of pre-competitive datasets earlier in 2023 and was done in a highly collaborative 

manner across the Department for Energy and Mining (DEM) and Scyne Advisory (formerly PwC Consulting 

Australia). 

DEM outlined an approach that adopted the resource prospectivity and NPV approach undertaken by Geoscience 

Australia in 2010 and 2018, with an objective to incorporate the prospectivity maps into the methodology for 

determining undiscovered potential volumes and use Computable General Equilibrium (CGE) modelling to 

determine the economic impact of the resources in the WPA. This required ongoing collaboration across data 

inputs; methodology; testing and refinement of assumptions; peer review and discussion on results and their 

interpretation. There was a “one team” approach between Scyne Advisory and DEM.  

Specifically, across the three phases of work, there were some key aspects of this approach to highlight: 

Resource Prospectivity Analysis 

Prior to the commencement of the study, DEM reviewed the deposit models used in the two prior reviews 

conducted by Geoscience Australia and documented which commodities would require updates or new inputs 

following the acquisition of pre-competitive data in the area. DEM prepared a ‘WPA Atlas 2023’ ArcGIS project, 

containing these datasets and the other inputs required to develop the deposit models. This data, and the deposit 

models were provided to Scyne Advisory. 

The process for generating the prospectivity maps was very iterative – Scyne Advisory generated the prospectivity 

maps based on the inputs provided by DEM, with regular check-ins with DEM on the approach used. DEM reviewed 

the outputs maps, inputs used and any interpretations made by Scyne Advisory to delineate areas of different 

potential. 

One of DEM’s objectives for this report was to develop a more robust, quantitative approach to determining the 

undiscovered resource potential in the Woomera Prohibited Area (WPA). DEM provided Scyne Advisory with a 

quantitative assessment methodology3 developed by Donald A. Singer, a prominent United States Geological 

Survey (USGS) geologist, known as the USGS three-part assessment system4. Scyne Advisory and DEM agreed to 

3
Singer, D. A. (2010). Progress in integrated quantitative mineral resource assessments. Ore Geology Reviews, 38(3), 242-250. 

4
Porwal, A. K., & Kreuzer, O. P. (2010). Introduction to the special issue: mineral prospectivity analysis and quantitative resource estimation. Ore 

Geology Reviews, 38(3), 121-127. 
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replicate the approach used by Singer and Kouda5, and DEM reviewed the outputs of the model for each 

commodity, which generated a P90, median and P10 estimate of undiscovered resource by commodity. 

Net Present Value Analysis 

The 2018 approach to determining NPV was to use analogue mines to provide the life of mine, cost and production 

inputs for the NPV calculation. These mines were determined by a judgement by Geoscience Australia on ”the likely 

maximum number of deposits that could be discovered and developed within the WPA in the short to long term” in a 

Conservative and Optimistic Scenario4. 

For this study, the combined team identified appropriate analogue mines for each deposit style, constrained by the 

outputs of the undiscovered resource potential analysis. Because the methodology for determining undiscovered 

resource produced a P90, median and P10 estimate of undiscovered resource, three scenarios of analogue mines, 

described as Low, Best and High, were developed. DEM and Scyne Advisory held two workshops during this 

process, to identify and test the analogues and number of analogues selected for each scenario. 

There was also consistent collaboration across DEM and Scyne Advisory to collect the data inputs and assumptions 

made in the NPV calculations. Production and cost input data was collated by Scyne Advisory, with assistance from 

DEM, for new analogue mines in the 2023 analysis. The combined team agreed to maintain consistency with the 

2018 study and apply a real 7 per cent discount rate for the NPV calculation. 

Economic Impact Assessment 

This study uses CGE analysis as the basis for the economic impact assessment, which differs from the input-output 

modelling approach undertaken in the 2018 study. As a result, the new methodology involved set up of a new 

model and drove a new set of outputs. To support this process, the DEM team included economists, and as such 

there were key review points during this phase of work to test assumptions, inputs and results, and provide 

feedback to the Scyne Advisory team. 

Specifically, Scyne Advisory and DEM agreed on economic modelling inputs and assumptions (e.g. exploration 

times and costs, increased investment in South Australia in specific industries relating to the commodities included 

in the scenarios (Iron Ore Mining; Non-Ferrous Metal Ore Mining) and increased investment in South Australia’s 

renewable electricity sector (Other Electricity Generation)). 

More detail on the specific approach taken for each of the three major phases of work is provided in a 

supplementary appendix to this report. 

5
Singer, D. A., & Kouda, R. (2011). Probabilistic estimates of number of undiscovered deposits and their total tonnages in permissive tracts using 

deposit densities. Natural Resources Research, 20, 89-93. 
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1 Strategic context 

1.1 Strategic context findings 

The Woomera Prohibited Area (WPA) lies approximately 450 kilometres (km) northwest of Adelaide in central SA and 

covers an area of approximately 122,191 km2. The WPA is an area used for the testing of war material and is a key asset 

in Australia’s defence capability development. It is also an area of potential economic importance in terms of its natural 

resources, home to Aboriginal communities and pastoralists, and is increasingly an asset as a tourism destination. 

Given the unique nature of the WPA, periodic reviews of its resource prospectivity have been undertaken in recent years 

and this report seeks to update those analyses. In 2010, the Australian Government undertook a review of the WPA that 

led to the establishment of a coexistence framework that balances the interests of all stakeholders in the area. This was 

followed by a review in 2016, evaluating the effectiveness of the framework established in 2014, and again in 2018. For 

the 2010 and 2018 reviews, the Office of the Chief Economist within the Department of Industry, Science and Resources 

undertook an economic assessment of mineral and petroleum resources in the WPA, in collaboration with Geoscience 

Australia’s review of mineral and petroleum prospectivity. 

The WPA has substantial demonstrated mineral deposits with one of Australia’s most endowed mineral provinces sitting 

beneath its surface. The Warburton, Arckaringa and Arrowie sedimentary basins and Neoproterozoic Stuart Shelf overlie 

much of the Archaean to Mesoproterozoic basement rocks of the Gawler Craton, in the WPA area. In the WPA, 

demonstrated mineral deposit models include copper-gold-uranium-silver deposits (Prominent Hill), iron ore as 

magnetite and hematite skarn/replacement styles (Peculiar Knob, Snaefell) and iron ore as magnetite-bearing banded-

iron formation (Hawks Nest), orogenic gold (Challenger) and shear-hosted iron-oxide copper-gold (Cairn Hill). Copper, 

gold, iron, titanium, zirconium and silver are major known mineral commodities in the WPA, with cobalt and uranium 

deposits nearby. 

The mineral occurrences, deposits, operating mines and petroleum wells that explore and extract the WPA’s resources 

include:  

• There are two operating mines – the Peculiar Knob iron ore mine and the Prominent Hill iron-oxide copper gold and

silver mine.

• There are two mines in a state of care and maintenance – the Challenger gold and silver mine and the Cairn Hill iron

and copper mine.

• As an indication of future mine developments, 174 exploration leases are currently held by over 40 mineral

exploration companies. Exploration expenditure in 2022 stood at $16 million; a slight recovery since 2017 (provide

number $). Buzzard, a hematite iron ore body within the Exploration licence of Hawks Nest, is a priority for

development by Peak Iron Mines.

• Following indicators of future energy resource developments include: three petroleum wells (with oil shows); nine

petroleum exploration licenses held in the WPA by three companies; a further three petroleum exploration licence

with a specific focus on hydrogen exploration in application status. With the sole exception being a technical

evaluation costing $50,000 in 2022, no petroleum exploration and expenditure has occurred within the WPA since

2016.

In this report, the SA Department for Energy and Mining (DEM) has contracted Scyne Advisory (formerly PwC Consulting 

Australia) to undertake an updated review of the WPA’s mineral and energy resource potential and economic 

assessment of developing those potential future resources. One of the key recommendations of the Geoscience 

Australia 2018 review of the WPA was the re-assessment of the WPA utilising the entire catalogue of recently available 

geoscientific data and information using updated assessment methods be undertaken. The 2018 review also 

recommended that the results of desktop assessments of mineral and petroleum potential of the WPA are tested in the 

field, with follow-up geoscientific surveys and the collection of precompetitive data inclusion of geological and 

geophysical datasets acquired since the 2010 Geoscience Australia assessment. The 2023 assessment addresses these 

recommendations by including data from the Gawler Craton Airborne Survey (GCAS) (and derivative products), 

magnetotelluric (MT) data from the Australian Lithospheric Architecture Magnetotelluric Project (AusLAMP), releases 

from Gawler Phase 2: Next Generation Mineral Systems Mapping including the data acquisition project (gravity and 
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magnetotellurics), the new Hiltaba Suite layer in SARIG, Neodymium map and new structures from SA Discovery 

Mapping. 
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1.2 Assessment context 

This Report was commissioned by the DEM in June 2023. The purpose of the assessment was to provide a resource 

prospectivity analysis of the Woomera Prohibited Area (WPA) and an economic assessment of the impact of current and 

future resource developments in the WPA, for SA.  

The Report follows two relevant prior studies of the WPA, these are the report Mineral and Petroleum resources and 

potential of the Woomera Prohibited Area6(2018), and the report Mineral Resource Potential Assessment of the 

Woomera Prohibited Area, South Australia7 (2010). An overview of these reports is provided in section 1.7 below. 

The relevance of these prior studies to this Report is their provision of geological and resource information, on which 

this new analysis further develops and improves through analysis of revised and new geological and resource inputs. 

The findings presented here are an updated resource potential study, reflecting new and additional inputs - including 

pre-competitive data acquisition, such as the Gawler Craton Airborne Survey and Gawler Phase 2, new data inputs and 

also new methodologies and resource types and commodities, as well as including an inaugural quantitative assessment 

of wind and solar resources in the WPA. As a result, this Report provides an analysis of the current economic value of the 

known mineral and energy resources in the WPA, and a three scenarios for the value of possible future mines, 

processing plants and other resource developments in the WPA. 

1.2.1 Policy context 

One of the recommendations of the 2018 WPA Review (Recommendation 12, page 14 ) is the review of the WPA 

Coexistence Framework in 2025 (7 years after). This recommendation is in the full 2018 WPA Review report. This 

updated prospectivity report which has been commissioned by DEM will be used to inform the recommended review of 

the WPA Coexistence Framework. 

The DEM commissioned prospectivity report and economic assessment of resource potential is part of the deliverables 

of the 2018 WPA Review that DEM/South Australian Government is tasked as lead agency. As mentioned above, the 

DEM commissioned updated prospectivity report will form part of information and data that will be used to inform the 

recommended review of the WPA coexistence arrangements in 2025.  DEM will propose to close off recommendation 

no. 5 (see above) and transition to ‘business-as-usual’ to indicate the need for ongoing government funded/supported 

geological investigations in the Gawler Craton including the WPA at the 1st of December, 2023, WPA Advisory Board 

meeting.  

1.3 Introduction 

The WPA lies approximately 450 km northwest of Adelaide in central SA and covers an area of approximately 122,191 

km2. The WPA is a major Australian military and civil aerospace and testing facility and a key asset in Australia’s defence 

capability development. It is also an area of potential economic importance in terms of its natural resources, home to 

Aboriginal communities and pastoralists, and is increasingly an asset as a tourism destination. 

In May 2010, the Australian Government announced the Woomera Review to examine the short- and long-term (20–30 

years) national security and economic interests in the WPA. The 2010 Review led to the establishment of a coexistence 

framework that balances the interests of all users in the area. In 2018, the then Minister for Defence and the Minister for 

Resources and Northern Australia, commissioned a review of coexistence arrangements in the WPA. This Review sought 

to ensure the coexistence framework is contemporary and appropriately supported the operational requirements of the 

Department of Defence, and the needs of non-defence users, consistent with Australia’s national security requirements.  

6 Geoscience Australia, 2018, Mineral and petroleum resources and potential of the Woomera Prohibited Area, 2018. Professional Opinion 2018/08. 

Geoscience Australia, Canberra. http://dx.doi.org/10.11636/978192584831 

7 Geoscience Australia, 2010, Mineral Resource Potential Assessment of the Woomera Prohibited Area, South Australia. Report the Department of 

Resources Energy and Tourism, July 2010. Canberra. 
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For the 2023 assessment, Scyne Advisory and DEM have undertaken a review of, and where appropriate updated, the 

approach undertaken by Geoscience Australia for the 2018 report. Updates and additions have been made to provide 

an improved understanding of the future resource potential (including emerging critical minerals and commodities) in 

the WPA. New geological and geophysical information used in this assessment is outlined in this Chapter. A number of 
major new pre-competitive geoscientific datasets have been acquired since the 2018 Review. This revised geological 

and resource information has been used to inform the resource potential mapping, the analysis of the current economic 

value of the known mineral and energy resources in the WPA, and also the value of possible future mines and 

processing plants and other resource developments in the WPA. 

1.4 Geology 

The generalised geology of the WPA is presented in Figure 3. The maps show the distribution of the Neoproterozoic 

sediments of the Adelaide Rift Complex, Stuart Shelf and Torrens Hinge zone, and the Arckaringa, Arrowie, Eromanga, 

Madura Shelf, Officer and Warburton sedimentary basins (Figure 3a) that overlie the Archean to Mesoproterozoic 

basement rocks of the Gawler Craton (Figure 3b). 

33



Figure 3: Geology of the WPA, showing (a) sedimentary basins and (b) distribution of basement rocks. 

The Gawler Craton is SA’s largest and oldest geological province. Co-located with the lithospheric boundary in the 

eastern Gawler Craton is the Olympic Cu-Au metallogenic province, which hosts the world class Olympic Dam iron-

oxide-copper-gold-uranium deposit, the Carrapateena copper-gold deposit and the Prominent Hill copper-gold-

a. 

b.
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uranium-silver deposit, one of the most significant deposits in the WPA8. Other demonstrated mineral exploration 

models include iron ore as magnetite and hematite skarn/replacement styles (Peculiar Knob, Snaefell) and iron ore as 

magnetite-bearing banded-iron formation (Hawks Nest), orogenic gold (Challenger) and shear-hosted copper-gold-

uranium (Cairn Hill). 

1.4.1 Key changes to datasets since 2010 and 2018 

This 2023 report includes updated and new datasets available since 2018. These are outlined in Table 3 below. All data 

used in this report has been compiled by DEM and provided to Scyne Advisory. All data is open file. 

Table 3: Updated and new datasets available for the WPA region since 2018 

Datasets 

Land Access and Administration 

Gas Storage Tenements – Current Coal Deposits Precious Stones Field 

Geothermal Tenements – Current 
Petroleum Exploration Licence 

Applications 

Petroleum Exploration Licence – 

Expired 

Active Petroleum Exploration Licences 

Geology 

Surface Geology 2M Prescribed Wells Areas 2019 Au Deposits & Mineral Systems 

Surface Geology Legend Shallow Groundwater Depth (SWL) Groundwater Monitoring Networks 

Groundwater Basins Shallow Groundwater Yield Groundwater Resources Salinity 

Groundwater Resources Aquifers Shallow Groundwater Salinity (TDS) 

Geophysics Datasets 

Gravity* 
Geophysical Spatially Coincident 

Residual TMI and Gravity Anomalies 

AusLAMP SA Gawler Craton 

Magnetotellurics 

Residual Gravity Pseudo Gravity of TMI GP2 program sample sites 

Total Magnetic Intensity (TMI) Tilt of TMI 2D Seismic Lines with SEGY Data 

SA TMI VRTP Gawler Craton Airborne Surveys Passive Seismic 

SA TMI VRTP 1VD Magnetic Source Depths Estimates Seismic Lines 

WPA – TMI (RTP) 1st Vertical Derivative Airborne EM Survey Areas Magnetic Source Depths Estimates 

WPA – Gravity overlain by 1st Vertical 

Derivative of TMI (RTP) 

Geophysical Electrical Surveys2D 

Seismic Lines with SEG-Y Data 

Magnetic Source Cover Thickness 

grid 

Magnetotelluric and Airborne 

Electromagnetic Survey coverage 

Lithosphere-Asthenosphere Boundary 

170 km contour 
Radiometrics – KthU 

Radiometrics – Uranium Radiometrics – U2/Th Radiometrics – Dose 

Radiometrics – Thorium Radiometrics – Total Count Mafic Nd sites 

Radiometrics – Potassium Felsic Nd sites Mafic WPA Nd eps 

Felsic WPA Nd eps Felsic WPA Nd tdm Global Solar Atlas 

Global Wind Atlas 

Drillholes and Rock Samples 

Geochem_maxdh_u Geochem_maxdh_fe Geochem_maxdh_zn 

Geochem_maxdh_ag Geochem_maxdh_au Geochem_maxdh_pb 

Geochem_maxdh_ni Geochem_maxdh_cu Geochem_maxdh_co 

Geochem_maxdh_li Petroleum Wells Water Wells 

National Weathering Intensity Model Biostratigraphy Analysis Petrology Analysis 

Geochronology 

8 Reid, A. (2019). The Olympic Cu-Au Province, Gawler Craton: A Review of the Lithospheric Architecture, Geodynamic Setting, Alteration Systems, 

Cover Successions and Prospectivity 
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Source: DEM, 2023 

Note: Bold - datasets are new data either produced/compiled or acquired since 2018 
* denotes post-2018 DEM funded data acquisition
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A high-level summary of the evolution in information, and model inputs, from 2010 to 2018 and then to 2023, is 

provided in Table 4. 

Table 4: Comparison of 2010, 2018 and 2023 approaches 

2010 2018 2023 

• The commodity assessment was

performed by determining the deposit 

styles permitted by the geology. Only 

deposit types judged to be the most 

likely to constitute significant resources 

were assessed. Professional

judgements of geoscientists involved in

the assessment was used to rank the 

mineral resource potential of the area.

• The 2018 assessment included the 

addition of nickel, potash and platinum

group elements and updates to the 

tenements, wells and drillholes in the 

WPA. Prospectivity assessments from 

2010 were unchanged. 

• The 2018 assessment included an

evaluation of the economic value of

both ‘known’ mineral resources and

possible future mine developments, 

based on an assessment of

undiscovered resources by subjective 

determination. 

• The 2023 assessment included 7 new

commodities, 4 additional deposit 

styles for existing commodities, 

updates of 8 previously assessed

deposit models. 10 assessments

remained unchanged. 

• Assessment includes new datasets, 

including the GCAS (and derivative 

products), releases from GP2 including 

the DEM data acquisition project 

(Gravity and MT), the new Hiltaba Suite 

layer in SARIG, Nd map and new

structures from SA Discovery Mapping. 

• A quantitative assessment has been

developed to determine undiscovered

resource potential. 

Source: DEM, Scyne Advisory, 2023 

Table 5 summarises the implication of these new datasets for the commodities and resource analysis in this report. The 

commodities and resources covered include minerals, metals, hydrocarbons, extractive materials and quarrying 

operations and renewable resources. The table also summarises the relevant prior WPA prospectivity assessments, and 

key updates and changes in the 2023 Report. It is important to note that key changes in 2023 include the addition of 

new datasets and deposit models. 
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Table 5: Commodities and resources included in the WPA resource prospectivity assessment in 2023 

Commodity or 

resource 

Included 

in 2010 

Included in 

2018 

Changes in 2023 analysis Undiscovered resource 

potential assessment type 

Mineral Resources 

Copper 

✓ ✓ 

• Dataset updates and the addition of
magnetotellurics 

• Addition of sedimentary-hosted
copper as a deposit style

• Quantitative 

Gold 

✓ ✓ 

• Addition of drillhole geochemistry
and host rocks of the Sleafordian, 
Kimban and Kararan gold mineral
systems 

• Quantitative 

Iron ore ✓ ✓ • Dataset updates • Quantitative 

Nickel ✓ ✓ • Unchanged from 2018 • Quantitative 

Uranium 

✓ ✓ 

• Addition of calcrete sample 
geochemistry 

• Addition of Calcrete-hosted channel
type deposit style 

• Quantitative 

Titanium  ✓ ✓ • Unchanged from 2018 • Quantitative 

Zirconium  ✓ ✓ • Unchanged from 2018 • Quantitative 

Rare Earth Elements 
(REE) 

- ✓ 

• Update to Iron-oxide-copper-gold
associated REEs

• Addition of clay-hosted REE deposit 
style 

• Qualitative 

Platinum Group 
Elements (PGE) 

- ✓ 
• Unchanged from 2018 • Qualitative 

Potash - ✓ • Unchanged from 2018 • Qualitative 

Silver 

- ✓ 

• Update to iron-oxide-copper-gold
associated silver 

• Addition of sedimentary-hosted
copper associated silver

• Qualitative 

Chromium - ✓ • Not included 

Lead - ✓ • Updated deposit model • Qualitative 

Zinc - ✓ • Updated deposit model • Qualitative 

Lithium - - • New addition • Qualitative 

Cobalt - - • New addition • Quantitative 

High purity alumina - - • New addition  • Qualitative 

Extractive materials 
(incl. salt) 

- - 
• New addition • Qualitative 

Energy Resources 

Natural hydrogen  - - • New addition • Qualitative 

Solar - - • New addition • Quantitative 

Wind - - • New addition • Quantitative 

Geothermal ✓ - • Unchanged from 2010 • Qualitative 

Petroleum  ✓ ✓ • Unchanged from 2018 • Qualitative 

Coal ✓ ✓ • Unchanged from 2018 • Qualitative 

Oil Shale ✓ - • Unchanged from 2018 • Qualitative 

Groundwater Resources 

Groundwater ✓ ✓ • Unchanged from 2018 • Qualitative 

Source: DEM, Scyne Advisory, 2023. * Prior studies refer only to the Geosciences Australia 2018 and 2010 reports on the 
resource prospectivity of the WPA. 
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1.5 Exploration 

Industry carries out exploration activities to search for new mineral or energy sources; the discovery of these new 

resources provides a pipeline of projects that can be developed into new mines or energy projects. Roughly $55,628 

million was spent on mineral and onshore petroleum exploration in Australia between 2005 and 2022, averaging $3,090 

million per year, and peaking at $4,679 million in 2012.9 Approximately 11 per cent of this was spent in SA, and one per 

cent in the WPA. Total annual exploration expenditure in the WPA averaged $40 million between 2005 and 2022, 

reaching a peak of $92.4 million in 2012. Nationally, the search for minerals accounted for almost 78 per cent of onshore 

exploration expenditure between 2005 and 2022, only falling below 75 per cent of total expenditure for three years 

between 2013 and 2015, when mineral exploration accounted for approximately 61 per cent of exploration expenditure 

nationally. In SA, the division of expenditure between minerals and petroleum exploration is almost equal, with mineral 

exploration account for approximately 48 per cent of total expenditure. In the WPA, expenditure is heavily focused on 

mineral exploration, with no petroleum exploration expenditure having occurred since 2016, other than a technical 

evaluation costing $50,000 in 2022.  

1.5.1 Mineral exploration 

A wide range of mineral commodities are explored for within the WPA. These include gold, copper, iron ore, coal, heavy 

mineral sands, diamonds, nickel, tin, graphite, kaolin and uranium. In 2022, the top three commodities by exploration 

expenditure in the WPA were gold, copper and iron ore. There are currently 174 mineral exploration licenses, held by 

over 40 companies within the WPA, shown in Figure 4. 

9 Australian Bureau of Statistics (June 2023), Mineral and Petroleum Exploration, Australia, ABS Website, accessed 21 September 2023. 
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Figure 4: Mineral exploration licenses and drillholes in and near the WPA. 

Total mineral exploration expenditure in Australia has increased significantly since 2017, rising by 133 per cent from 

$1,740. million to $4,057 million in 2022 (Figure 5). Mineral exploration expenditure in the WPA rose by 187 per cent 

from $5.6 million in 2017 to $16 million in 2022, while mineral exploration expenditure in SA rose by 256 per cent from 

$46.5 million to $165.4 million in the same period. Mineral exploration expenditure in the WPA as a share of state 

expenditure decreased by 2 per cent from 12 per cent in 2017 to 10 per cent in 2022. SA exploration expenditure 

accounted for 4 per cent of national exploration expenditure, representing a 1 per cent increase since 2017, while the 

WPA accounted for 0.4 per cent of national exploration expenditure, representing a 0.1 per cent increase since 2017. 

Exploration drilling in the WPA in 2022 amounted to 56,000 metres across 1,100 drillholes, this represents a 469 per 

cent increase compared to 10,000 metres of drilling across 457 drillholes in 2017. Within SA, exploration drilling 

increased by 261 per cent from 102,000 metres across 1,442 drillholes to 368,000 metres across 5,641 drillholes 

(Figure 6). Exploration drilling in the WPA accounted for 15% of state exploration drilling in SA, a 5 per cent increase 

from 2017. Mineral exploration drilling has been evenly distributed across the WPA, apart from in the north-western 

corner. Drilling completed since 2020 has been largely focused on gold and rare-earth element mineralisation in the 

centre of the WPA. 

40



Figure 5: Mineral exploration expenditure in the WPA, SA and nationally 2005–2022. 

Source: SA and WPA exploration expenditure statistics 2005-2022 compiled by the SA Government (2023); National 
exploration expenditure data are from the ABS Mineral and Petroleum Exploration Dataset, March 2023. 
Note: WPA expenditure statistics include data from Andamooka, Billa Kalina, Barton, Coober Pedy, Curdimurka, Giles, 
Kingoonya, Murloocoppie, Tallaringa, Tarcoola, Warrina map sheets. 

Figure 6: Mineral exploration wells and metres drilled in the WPA, SA and nationally 2005–2022. 

Source: SA and WPA exploration expenditure statistics 2005-2022 compiled by the Australian Government (2023); 
National exploration expenditure data are from the ABS Mineral and Petroleum Exploration Dataset, March 2023. 
Note: WPA expenditure statistics include data from Andamooka, Billa Kalina, Barton, Coober Pedy, Curdimurka, Giles, 
Kingoonya, Murloocoppie, Tallaringa, Tarcoola, Warrina map sheets 
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1.5.2 Petroleum exploration 

Petroleum exploration has occurred only sporadically in the WPA between 2005 and 2017, with petroleum licences 

having been suspended almost continuously from 2018 onwards. Exploration targets have included conventional and 

shale gas and oil, and coal seam gas and potential coal gasification projects. However, more recently interest in natural 

hydrogen increased due to changing trends in energy exploration. There are currently 9 petroleum exploration licenses 

held in the WPA by three companies, and 18 petroleum exploration licence applications, including 3 licences with a 

specific focus on hydrogen exploration (Figure 7).  

Figure 7: Petroleum and hydrogen exploration licences, and petroleum wells in and around the WPA. 

National onshore petroleum exploration expenditure has continued to gradually recover after its dramatic decline 

between 2014 and 2016, where expenditure fell from $1,427.3 million to $321.3 million (Figure 8). National 

expenditure measured at $598.7 million in 2022, an 86 per cent increase since 2016. In line with the national trend, 

SA petroleum exploration 
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expenditure also saw a significant decline during the same period, falling from $510.6 million to $123.4 million and has 

continued to decline gradually, measuring at $109.3 million in 2021.10 

Between 2005–2008 and 2016–2022, no on ground petroleum expenditure occurred in the WPA. In 2010–2011, 

petroleum expenditure in the WPA peaked, reaching approximately $5 million and accounting for almost 8 per cent of 

the total petroleum expenditure in SA. It should be noted that WPA, and SA, expenditure figures represent a very 

different regulatory and exploration environment to other state and national expenditure data. 

Three petroleum exploration wells were drilled inside the WPA in the period between 2005–2022. While this is less than 

0.3 per cent of the 1,085 petroleum wells drilled across South Australia in the same period, it is still significant activity in 

a frontier basin (Figure 9). For example, during this same period, no petroleum exploration wells were drilled in the 

frontier Simpson, Pedirka and Arrowie basins. Comparing drilling statistics between mature basins and frontier basins is 

not meaningful. Different acreage management regimes apply between Australian jurisdictions and also within South 

Australia. The Cooper-Eromanga and Otway have the benefit of a significant body of knowledge, data and infrastructure 

to support access. Companies can only apply for Petroleum Exploration Licences (PELs) when DEM initiates acreage 

releases and need to submit material and competitive work programs to win a block. In frontier basins, such as the 

Arckaringa and Officer basins, vacant acreage has been available at any time for non-competitive,’ ‘over the counter’ PEL 

applications (i.e. ‘first in best dressed’). This changed in late 2022, when new competitive tender regions have been 

gazetted in some basin including the Arckaringa and south-eastern Officer basins. In addition, DEM has been 

encouraging companies to explore data-poor frontier basins where the chance of success (discoveries) is lower – as a 

result frontier work programs are typically less material than those in producing basins. 

Petroleum exploration drilling is sparse across the WPA, but is most concentrated in the north-western portion that 

covers parts of the Officer Basin, and over the Phillipson, Penrhyn, Wallira and Boorthanna troughs targeting 

conventional oil and gas in the Officer Basin as well as potential oil shale and shale gas plays and coal (potential coal 

seam methane or in situ gasification). Approximately 0.06 per cent of the total petroleum exploration metres drilled in 

SA 2005–2022 were in the WPA. WPA petroleum exploration drilling meterage as a proportion of the state-wide metres 

drilled total peaked in 2010 at 1.4 per cent when William Creek 1 (914 m) was drilled. 

Figure 8: Onshore petroleum exploration expenditure in the WPA, SA and nationally 2005-2022 

Source: SA and WPA exploration expenditure statistics 2005-2022 compiled by the SA Government (2023); National 
exploration expenditure data are from the ABS Petroleum Exploration dataset, 2023. 
Note: WPA expenditure statistics include data from the Billa Kalina, Barton, Coober Pedy, Giles, Kingoonya, Tallaringa 

10  2021 data has been used due to estimates of South Australian petroleum exploration expenditure being withheld from publication in the December 

and September quarters of 2022. 
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and Tarcoola map sheets; SA statistics include geothermal drilling, and represent drilling plus basic evaluation 

expenses. 

Figure 9: Petroleum exploration wells and metres drilled in the WPA and SA, 2005-2022 

Source: SA and WPA exploration expenditure statistics 2005-2022 compiled by the SA Government (2023). 
Note: WPA expenditure statistics include data from the Billa Kalina, Barton, Coober Pedy, Giles, Kingoonya, Tallaringa 
and Tarcoola map sheets; SA statistics include geothermal drilling and represent drilling plus basic evaluation expenses. 

1.6 Historical sales of mineral commodities 

The sale of mineral commodities from the WPA has occurred at a consistent rate since the 2011-12 financial year. The 

value of all mineral commodity sales in the WPA has ranged from $900 million to $1.4 billion over the last 10 years, while 

the value of all mineral commodity sales in Australia has grown rapidly in the last few years, peaking at over $210 billion 

in FY2021-22 (Figure 10). On average, the WPA has produced 25 per cent of the total sales value of mineral commodity 

sales in SA since the 2011-12 financial year, contributing as much as a third of total sales value in its peak year of 2014-

15. WPA sales as a share of SA sales has reduced in recent years, contributing 19.5 per cent of total SA sales value in the

2021-22 financial year at $1.25 billion.

0

20

40

60

80

100

120

140

160

0

50

100

150

200

250

300

350

N
u

m
b

e
r 

o
f 

e
xp

lo
ra

ti
o

n
 d

ri
ll

h
o

le
s

D
is

ta
n

c
e

 d
ri

ll
e

d
 (

0
0

0
 m

)

SA WPA SA WPA
Distance drilled Number of drillholes

44



Figure 10: Historical sales of mineral commodities in the WPA, SA and nationally FY2012-FY2022 

Source: WPA and SA historical mineral sales data compiled by the SA Government (2023); National mineral sales data 
are from the ABS Australian Industry dataset, 2023 

1.7 Relevant prior reports 

This study builds on two prior prospectivity assessments for the WPA, as referenced in Section 1.1. These assessments 

included a combination of quantitative and qualitative analyses that are the foundations for this 2023 Report.  

An overview of these reports is provided here, for reference in reviewing the 2023 findings. Note that this is not an 

exhaustive list of resource prospectivity assessments; it reflects only those that are the foundation for this current report. 

1.7.1 Mineral Resource Potential Assessment of the Woomera Prohibited Area, South 

Australia (Geoscience Australia, 2010) 

In June 2010, Geoscience Australia undertook a qualitative mineral resource potential assessment of the WPA, in 

collaboration with the Department of Primary Industries and Resources, South Australia (PIRSA). The mineral resource 

potential assessment determines the deposit types likely to occur within geological frameworks known or interpreted to 

exist in the WPA. Geologically prospective areas that contain particular types of deposits are identified and ranked low 

to high potential, and similarly the level of certainty categorised from lowest (A) to highest (D). 

Key findings 

The 2010 study identifies the potential of the WPA to host a range of commodities in a diverse range of mineral deposit 

types and geological settings. Those considered to have the greatest potential are uranium, copper, gold, coal, iron ore, 

and mineral sands. There is also potential for geothermal energy and groundwater resources. 

The major findings in this study are: 

• The Gawler Craton is characterised by a range of identified mineral resources occurring in different mineral deposit

types and geological environments. Known deposits within the WPA account for only modest proportions of

Australia’s total mineral resources – 2.3% of copper resources, 0.7% of gold resources and 1% of iron ore resources.

The potential is significant, with the WPA and 50 km buffer zone containing 75.4% of Australia’s uranium resources,

62% of copper resources, 18% of gold resources and around 6% of Australia’s mineral rutile resources, 0.8% of

ilmenite resources and 0.8% of Australia’s zircon resources.
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• There is high potential for discovery of substantial copper-gold-(uranium) deposits in the extension of the geological

province that hosts the Prominent Hill deposit and the world class Olympic Dam deposit. Whilst these deposits lie

under significant amounts of sediments (overburden), advances in technology have enabled discovery and mining.

• There is a high potential for discovery of small- to medium-sized gold deposits similar to the Challenger gold deposit

in the northwest of the WPA.

• In the southern and western regions of the WPA there is high potential for discovery of sandstone-hosted uranium

deposits in paleochannels that have incised sedimentary rocks overlying the oldest basement rocks of the Gawler

Craton, similar to the Warrior uranium deposit lying immediately south of the WPA.

• There is potential for further discoveries of small- to medium-sized iron ore deposits similar to the Peculiar Knob and

Hawks Nest deposits in the southeast of the WPA.

• Similarly, there is high potential for discovery of additional coal deposits similar to the Phillipson deposit, sub-

bituminous coal, in the Arckaringa Basin in the central northern part of the WPA. Similar coal deposits in the northern

part of the basin immediately north of the WPA are being investigated for potential coal-to-liquids, coal seam gas,

and underground gasification projects. The Officer Basin is one of the last remaining onshore frontier for

conventional hydrocarbon accumulations and lies in the north-western area.

• The WPA was assessed for hot rock and hot sedimentary aquifer geothermal resources for electricity generation.

Moderate hot rock geothermal potential, as a result of sedimentary rock thickness and high heat-producing granites,

is interpreted to exist along the eastern margin and in the western third of the WPA. There are some areas in the east

of the WPA that have a moderate- and moderate to high-potential for hot sedimentary aquifers due to favourable

sedimentary rock thickness and thermal resistance characteristics.

• Groundwater is an important resource in the development of any project. The overall potential of usable

groundwater supplies within the WPA varies from high to low. High potential areas in terms of aquifer yield occur in

paleovalleys in the southwestern and western parts of the WPA, however, the groundwater is saline. Moderate to

high potential sandstone aquifer with moderately high groundwater yields of fresh to brackish water occur in the

north central area of the WPA.

1.7.2 Mineral and Petroleum resources and potential of the Woomera Prohibited Area 

(Geoscience Australia, 2018) 

The WPA has a coexistence framework, established in 2014. This seeks to balance the interests of all users in the Area, 

with access to the WPA for Defence and a range of non-Defence users, including Aboriginal groups, the resources 

sector, pastoralists and tourists, also provided for. As part of the 2018 WPA Review, Geoscience Australia, together with 

the Office of the Chief Economist, prepared the resources and potential assessment, which involved: 

• updating the current understanding of the region’s geology

• assessing the known Economic Demonstrated Resources (EDR) and potentially undiscovered mineral and petroleum

resources (including critical commodities) and groundwater

• documenting resource exploration activities in the WPA

• develop an economic assessment of possible future mine developments in the WPA

• modelling of the economic impact of possible new mine developments was carried out for high-value commodities

with high potential for discovery in the WPA. The commodities included in the possible future mine scenarios were

gold, copper, silver, uranium, iron, titanium and zirconium. Two scenarios were modelled, conservative and

optimistic.

Key findings 

The NPV of EDR in the WPA was estimated to be $5.9 billion. The NPV of possible future mines in the WPA was 

estimated to be between $6.4 billion and $19 billion. Estimates of annual direct employment across the future possible 

mines ranged from 150 people to 1350 people per mine, with secondary employment between 70 people and 1250 

46



 

people. Annual value-add across the future possible mines ranged between $8 million per mine to $920 million per 

mine. 

An assessment of the potential for undiscovered mineral and petroleum resources was also conducted, by considering 

the results of Geoscience Australia’s 2010 WPA assessment and by updating those findings. Overall, this assessment 

confirmed the results of the 2010 assessment and showed that many parts of the WPA have moderate to high potential 

for the discovery of new mineral and petroleum resources. 

Analysis of new data by this 2018 assessment also identified additional areas with potential for groundwater resources in 

the WPA. There was high potential noted for the discovery of new deposits, similar to those already known, especially of 

copper, gold, silver, iron, titanium and zirconium and uranium. Some of these deposits were noted to potentially contain 

economic REE and other critical commodities. 

The 2018 assessment differs substantially in its treatment of the potential for discovery and development of a uranium 

mine in the WPA as compared to the 2010 assessment. Specifically, the 2018 assessment excludes the possibility that an 

iron oxide-copper-gold (IOCG) deposit of the grade and tonnage of Olympic Dam might be discovered and developed 

within the WPA, which was included in the 2010 report. 
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2 Resource Prospectivity 

2.1 Resource productivity key findings 

This resource prospectivity assessment is modelled off the approach taken by the 2018 Geoscience Australia 

assessment of the resource potential of the WPA, and was undertaken with the following objectives: 

• update selected resource prospectivity maps with the inclusion of new data or additions to the mineral deposit

model inputs

• develop a more robust, quantitative approach to undiscovered resources for Copper, Gold, Iron, Uranium, Heavy

Mineral Sands, Cobalt and Silver

• expand the assessment to emerging energy resources of solar, wind and natural hydrogen

• include emerging critical minerals like High Purity Alumina, Clay-hosted Rare Earth Elements Lithium as well as

Extractive Materials.

Currently, there are two operating mines in the WPA – the iron ore mine Peculiar Knob, and the iron-oxide copper gold 

silver mine, Prominent Hill. The gold and silver mine Challenger and iron and copper mine Cairn Hill are both in a state 

of Care and Maintenance. Buzzard, a hematite iron ore body within the Hawks Nest Exploration licence, is a priority for 

development by Peak Iron Mines. The NPV of the Economic Demonstrated Resource (EDR) of these mines and deposits 

in the WPA is estimated to be $14.2 billion. 

The quantitative methodology used to determine undiscovered resources uses the mapped prospective areas and 

representative grade and tonnage models of the various deposit styles that have a relatively high potential for discovery 

in the WPA. These estimates provided an upper bound constraint on the potential quantities that could be discovered in 

the WPA, and analogue mines were identified to determine the NPV of future developments. Three scenarios were 

modelled, developed from the Low, Best and High estimates of the potential undiscovered resource in the WPA. 

Low scenario 

The ‘Low’ scenario assumes 1-2 deposits, across multiple deposit styles, could be discovered and developed in the 

WPA. These discoveries are sized within the constraints of the low estimate of undiscovered resources. It is a 

conservative scenario that reflects limited future potential of high value commodities in the WPA. 

Best scenario 

The ‘Best’ scenario expands on the Low Scenario, assuming multiple deposits across the assessed deposit styles could 

be discovered and developed within the WPA, sized within the constraints of the Median estimate of undiscovered 

resource. It reflects a ‘most likely’ scenario based on remaining undiscovered resources and a range of possible mine 

developments. 

High scenario 

For most commodities, the ‘High’ scenario expands on the Best Scenario to twice the number of deposits across multiple 

deposit styles that could be discovered and developed within the WPA within the constraints of the High estimate of 

undiscovered resources. It is an optimistic scenario where a greater number of discoveries is made across high value 

commodities, including a substantial IOCG deposit. 

A number of identified analogues from across SA have been previously used in the 2018 study and have been used 

again for this current assessment. These include Prominent Hill for future gold, copper, silver and uranium deposits; 
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Challenger for future gold and silver deposits; Beverley for future uranium deposits; and Jacinth-Ambrosia for future 

heavy mineral sand deposits. 

The NPV of possible future mines and energy resources in the WPA is estimated to be around $3.1 billion, $12.2 

billion and $23.4 billion for the Low, Best and High scenarios respectively (Table 6). These values have been estimated 

using analogue mines, that reflect the best available data on costs, average annual production rate, mine life and 

projected commodity prices. Analogues selected represent what could reasonably be expected to be developed in a 

15-20 year timeframe, with consideration for deposit style and other key characteristics. Analogues were also selected 

to fit within an upper bound potential volume for each of the Low, Best and High scenarios. While this is not definitive, 

it provides additional rigour to the selection process. More detail on analogues is provided in the Resource 

prospectivity technical appendix. 

Compared to the 2018 study, there is a significant difference in the demonstrated and potential resources in the WPA, 

and in the NPV of these resources in the 2023 study. Overall, compared to 2018, there is a higher level of EDR and of 

undiscovered potential resources. Given the potential resource range in 2023 has been determined through a 

methodology enabled by the inclusion of new datasets, the uplift in volumes and in financial value, as per NPV 

demonstrate what a significant value these precompetitive geoscience datasets provide. 

Table 6: Summary of undiscovered contained metal resource, potential solar energy generation capacity and Net 

Present Values (low-best-high scenario) by commodity 

Potential Resource Net Present Value ($AUD million) 

Commodity Low Best High Low Best High 

Copper 1,080 kt 5,020 k t 23,310 kt 1,559 5,697 11,394 

Gold 98 t 453 t 2,104 t 360 1,851 3,702 

Iron 39 Mta 182 Mta 847 Mta 131 393 1,378 

Uranium 75,800 t 351,700 t 1,632,500 t 440 1,605 3,210 

Heavy Mineral Sands (Zircon, 

Rutile, Ilmenite) 

595,000 t 2.76 Mt 12.8 Mt 241 894 1,788 

Nickel 58,800 t 269,700 1,122,000 t 267 1,409 872 

Cobalt 3,400 t 15,600 t 72,500 t 8 49 97 

Silver 348 t 1600 t 7500 t 27 138 277 

Solar 650 MWb 700 MWb 3,500 MWb 71 147 693 

Total 3,106 12,183 23,411 

a. Values represent undiscovered iron ore tonnage, not contained iron
b. Values represent projected generation capacity in the Roxby Downs Renewable Energy Zone
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2.2 Methodology 

2.2.1 Resource prospectivity and undiscovered tonnage 

As described previously, this Resource Prospectivity assessment of the WPA builds on the 2010 and 2018 assessments 

undertaken by Geoscience Australia. The methodology used to determine the potential for the commodities described 

in this report is based on the method described in the 2010 Geoscience Australia assessment, using knowledge of how 

particular deposits form (mineral deposit models) to define a set of geological conditions that are used to delineate 

‘tracts’ or areas within the WPA that are favourable for the formation of that particular mineral deposit, with some 

exceptions where published assessments were used for certain commodities, or for non-mineral commodities. 

However, this report also differs from the 2018 study by adopting a quantitative approach to determining the potential 

undiscovered remaining resource within the WPA, using the quantitative assessment method defined by Singer and 

Kouda11. This method uses the spatial extent of the ‘permissive tracts’ or prospective areas and a representative grade 

and tonnage model for each mineral deposit model to produce a probabilistic assessment of undiscovered tonnage. 

The method, as applied in this report, is described in detail in the Resource potential maps section of the Resource 

prospectivity technical appendix. 

With consideration to recently acquired data and progression in the geological understanding of these models, the 

DEM reviewed the 2010 and 2018 mineral deposit models and identified opportunities to make modifications or 

additions to the mineral deposit models described in the 2018 Geoscience Australia report. 

Based on these updated inputs for 2023 and the level of confidence that these inputs could constrain a quantitative 

assessment, the commodities were split into 3 groups (Table 7): 

• Group A: Commodities with sufficient inputs to constrain the mapping of permissive tracts as described by Singer

and Kouda (2011)12, or commodities associated with deposit styles already in Group A (Silver and Cobalt). The

method produces a Low, Median and High case for undiscovered tonnage for a mineral deposit style.

• Group B: Commodities where our understanding of the mineral deposit model within the WPA was sufficient to

support a quantitative assessment, but mapping could not be constrained sufficiently to use the approach of Singer

and Kouda (2011)13. Instead, a similar approach to the 2018 report was used, identifying suitable analogue

deposits/mines to represent the Low, Median and High estimates for those minerals. Solar and wind are also

considered Group B commodities as the approach to determining generation potential has been quantitative but

deterministic.

• Group C: There is insufficient data to constrain the geological model of this commodity in the WPA, or the

approaches described above do not apply to that commodity (i.e., groundwater, geothermal).

11  Singer, D.A & Kouda, R. (2011) Probabilistic estimates of number of undiscovered deposits and their total tonnages in permissive tracts using deposit 

densities 

12  Ibid. 

13
 Ibid. 
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Table 7: Commodity groupings, by methodology used to calculate undiscovered resource 

Group Commodities Approach 

A Copper 

Iron 

Gold 

Uranium 

Heavy Mineral Sands (Zircon, Rutile, Ilmenite) 

Silver 

Cobalt 

Quantitative assessment of potential undiscovered resource using the 

method described in Singer and Kouda (2011) 

B Nickel 

Solar and Wind 

Rare Earth Elements 

Deterministic assessment of potential, using:  

• Australian analogue deposits or 

• AEMO 2022 Integrated Systems Plan Scenarios for Solar and Wind

C Coal 

Petroleum (Oil & Gas) 

Potash 

Alumina 

Natural Hydrogen 

Chromium 

Lithium 

Platinum Group Elements 

Extractive materials 

Zinc 

Lead 

Groundwater 

Geothermal 

Potential resource will not be determined due to insufficient data 

Source: Scyne Advisory and DEM analysis 2023 

2.2.2 Net Present Value 

The approach to determining the NPV of ‘known’ mineral resources and possible future mine developments in the WPA 

is based on the approach used by Geoscience Australia in 2018, but also integrates the derived Low, Median and High 

estimate of undiscovered tonnage of Group A and Group B commodities in the WPA. As undiscovered tonnage is 

effectively an upper-bound of what could be discovered within the WPA, the Low, Best and High scenarios for NPV were 

determined using assessment of suitable analogues, under the constraints of the undiscovered tonnage. Further 

overview of the analogues, including their composition, and approach, is provided in the Net Present Value 

methodology section of the Resource productivity technical appendix.  

NPV was not calculated for the commodities in Group C. Access to nearby construction materials, groundwater and 

renewable power generation infrastructure for the future mine developments described in this report could deliver 

value through the reduction in capital and operating costs or direct revenue. Therefore, the inclusion of Groundwater, 

Extractive materials, Geothermal Energy and behind-the-meter Solar and Wind infrastructure could contribute to 

a higher NPV for the WPA than what has been calculated in this report. However, as the cost assumptions in the 

NPV calculations are based on existing mines, to ensure consistency across the analogues, no adjustments have been 

made to determine the value of adjacent extractive materials, groundwater or renewable energy resources for these 

potential future projects. 

The approach to calculating NPV is detailed in the Net Present Value methodology section of the Resource productivity 

technical appendix.  
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2.3 Summary results 

A summary of resource prospectivity assessment results are given in Tables 8 to 12.

Table 8: Summary of undiscovered contained metal resource in the Woomera Prohibited Area, by commodity 

Economic Demonstrated 

Resource (EDR) 

Undiscovered Potential Resource 

Commodity 2018a 2023b

2018 

Conservativea 

2018 

Optimistica Low Best High 

Copper 1,087,150 t 1,645,200 t 2,222,000 t 6,666,000 t 1,080,000 t 5,020,000 t 23,310,000 t 

Gold 70.1 t 143.14 t 106 t 318 t 98 t 453 t 2,104 t 

Iron 196.15 Mt* 220.4 Mt* 210 Mt 585 Mt 39 Mt 182 Mt 847 Mt 

Uranium N/A N/A 43,000 t 75,000 t 75,800 t 351,700 t 1,632,500 t 

Zircon N/A N/A N/A 5,075,000 t 155,200 t 720,200 t 3,342,900 t 

Rutile N/A N/A N/A 541,000 t 39,400 t 182,800 t 848,600 t 

Ilmenite N/A N/A N/A 2,233,000 t 400,400 t 1,858,800 t 8,627,800 t 

Rare Earth 

Elements 

N/A N/A N/A N/A 9,700 t 63,900 t 35,431,200 t 

Nickel N/A N/A N/A N/A 58,800 t 269,700 t 

Cobalt N/A N/A N/A N/A 3,400 t 15,600 t 72,500 t 

Silver 297 t 435.46 t 402 t 1207 t 348 t 1600 t 7500 t 

Source: a. Mineral and petroleum resources and potential of the Woomera Prohibited Area, 2018, Geoscience Australia, 
b. Department for Energy and Mining, * EDR of iron reported as contained iron.

Table 9: Summary of NPV by commodity ($AUD, millions) 

Commodity 
2018 EDRa 

2018 

Conservativea 

2018 

Optimistica 

2023 

EDRb 
Lowb Bestb Highb 

Copper 1,543 3,541 10,623 8,593 1,559 5,697 11,394 

Gold 822 1,089 3,268 4,870 360 1,851 3,702 

Iron 3,169 745 2,116 553 131 393 1,378 

Uranium N/A 951 1,571 N/A 440 1,605 3,210 

Heavy Mineral 

Sands (Zircon, 

Rutile, Ilmenite) 

N/A N/A 1,362 N/A 241 894 1788 

Nickel N/A N/A N/A N/A 267 1,409 872 

Cobalt N/A N/A N/A N/A 8 49 97 

Silver 41 70 211 194 27 138 277 

Solar N/A N/A N/A N/A 71 147 693 

Total 5,575 6,397 19,152 14,211 3,106 12,183 23,411 

Source: a. Mineral and petroleum resources and potential of the Woomera Prohibited Area, 2018, Geoscience Australia, 
b. Scyne Advisory and DEM analysis, 2023
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Table 10: Quantities of future possible mines in the WPA in the Low Scenario. 

Future mine Commodity Assumed total production over mine life 

1 Prominent Hill (scaled to 110 Mt ore) 

Copper 

Gold 

Silver 

Uranium 

864 kt Cu 

34 t Au 

154 t Ag 

17,100 t U  

1 Emmie Bluff (scaled to 7.7Mt ore) 

Copper 

Silver 

Cobalt 

70,000 t Cu 

50 t Ag 

2775 t Co 

1 Buzzard Iron 12.5 Mt Fe ore 

1 Jacinth-Ambrosia (scaled to 39 Mt ore) 

Zircon 

Rutile 

Ilmenite 

1,371 kt Zircon 

142 kt Rutile 

605 kt Ilmenite  

1 Cassini (WA) Nickel 49,920 t Ni 

Source: Department for Energy and Mining, Scyne Advisory and DEM analysis, 2023 

Table 11: Quantities of future possible mines in the WPA in the Best Case Scenario 

Future mine Commodity Assumed total production over mine life 

1 Challenger 
Gold 

Silver 

37.5 t Au 

1.5 t Ag 

1 Carrapateena 

Copper 

Gold 

Silver 

1,100 kt Cu 

52 t Au 

480 t Ag 

1 Prominent Hill 

Copper 

Gold 

Silver 

Uranium 

2,222 kt 

88 t Au 

396 t Ag 

44 kt U 

1 Emmie Bluff 

Copper 

Cobalt 

Silver 

350 kt Cu 

14 kt Co 

254 t Ag 

1 Beverley Uranium 30.1 kt U 

3 Buzzard Iron 37.5 Mt Fe ore 

1 Jacinth-Ambrosia 

Zircon 

Rutile 

Ilmenite 

5,082 kt Zircon 

528 kt Rutile 

2,244 kt Ilmenite 

1 Nova-Bollinger (WA) Nickel 2,668 kt Ni 

Source: Department for Energy and Mining, Scyne Advisory and DEM analysis, 2023 

Table 12: Quantities of future possible mines in the WPA in the High Scenario 

Future mine Commodity Assumed total production over mine life 

2 Prominent Hill 

Copper 

Gold 

Uranium 

Silver 

4,444 kt Cu 

176 t Au 

88 kt U 

792 t Ag 

2 Challenger  
Gold 

Silver 

75 t Au 

3 t Ag 

2 Carrapateena 

Gold 

Copper 

Silver 

104 t Au 

2,200 kt Cu 

960 t Ag 
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Future mine Commodity Assumed total production over mine life 

2 Emmie Bluff 

Copper 

Silver 

Cobalt 

700 kt Cu 

508 t Ag 

28 kt Co 

2 Beverley Uranium 60.1 kt U 

3 Buzzard Iron 37.5 Mt Fe ore 

1 Central Eyre Iron Project Iron 537.5 Mt Fe ore 

2 Jacinth-Ambrosia 

Zircon 

Rutile 

Ilmenite 

10,164 kt Zircon 

1,056 kt Rutile 

4,488 kt Ilmenite 

1 Nebo-Babel (WA) Nickel 686.4 kt Ni 

Source: Department for Energy and Mining, Scyne Advisory and DEM analysis, 2023 
Note: For the mapping presented through the remainder of Chapter 2, the terminology “Defence Use Zones” is used. 
This is done to ensure consistency with the Geoscience Australia (2018) report. However, it is noted that “WPA Access 
Zones” would be more appropriate terminology for the site. 

2.4 Results by commodity 

2.4.1 Copper 

Copper resource prospectivity update from 2018 

The assessment of potential for undiscovered copper-bearing mineral deposits has been updated from the 2018 

Geoscience Australia report, with revisions to the map of IOCG deposits and the inclusion of sedimentary-hosted 

copper deposits as a prospective deposit style. The 2018 assessment of IOCG potential is equivalent to that present in 

the 2010 WPA assessment, based upon Geoscience Australia’s earlier IOCG prospectivity map.14 For 2023, the 

prospectivity assessment was updated to include magnetotelluric data from AusLAMP (data in SA was acquired between 

2014 and 2017) and gravity and magnetic response data from GCAS, acquired in 2019. 

This data was used in combination with the same inputs described in the Geoscience Australia 2010 report (Table 13) to 

delineate areas of potential for IOCG deposits through interpretation. Each geological criteria input is capture as a 

separate layer, where the spatial distribution of that input is classified in a binary way, where presence of that input is 

assigned a value of ‘1,’ and where it is not present in the WPA is assigned a value of ‘0.’ All the input layers for a deposit 

style are ‘stacked’ with an equal weighting, such that areas with the greatest number of geological criteria present for the 

deposit style are represented by the highest values in the output stack. Based on the density of relatively high values in 

an area of the WPA and an understanding of spatial geological trends, areas of varying potential are delineated through 

interpretation and then assigned a prospectivity rating between 1 – 5, or Low to High, based on the number of 

geological criteria present in the defined areas. This methodology is described in more detail in the Resource 

productivity technical appendix. Figure 11 shows the updated areas of potential for IOCG deposits. 

Table 13: Geological inputs used to evaluate copper potential in the WPA 

Deposit style Geological Criteria Inputs Considerations 

Iron-oxide-

copper-gold-

uranium 

Key host units and fluid 

sources 

• Hiltaba Suite 

• Donington Suite 

• Mount Woods Complex 

• Wallaroo Group 

• Hutchison Group 

• Banded Iron Formations 

Faults Archean to Early Mesoproterozoic faults 1 km buffer 

14
 Skirrow, et al. (2006) Iron oxide Cu-Au (-U) potential map of the Gawler Craton, South Australia, 1: 500 000 scale 
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Deposit style Geological Criteria Inputs Considerations 

Drillhole Geochemistry Locations where maximum drillhole 

geochemistry indicate Copper > 10 times crustal 

abundance 

2km buffer added around 

drillhole location 

Geophysics • Co-incident gravity and magnetic anomalies

• Magnetotellurics 

23.5 to 26.2 km depth slice 

used for MT response 

Sedimentary 

hosted Copper 

Geology Neoproterozoic 

Geology Presence of Stuart Shelf sediments 

Drillhole Geochemistry Locations where maximum drillhole 

geochemistry where Copper > 10 times crustal 

abundance and Cobalt > 10 times crustal 

abundance 

2 km buffer added around 

drillhole location 

Lithosphere-Asthenosphere 

Boundary (LAB) 

LAB depth 170 km 100 km buffer around 170 km 

depth 

Source: DEM, Geoscience Australia 
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Figure 11: Copper potential in the iron-oxide-copper-gold-uranium mineral system 

The 2010 and 2018 Geoscience Australia reports did not include an assessment of sediment-hosted copper deposits in 

the WPA. The Neoproterozoic sedimentary succession of the Adelaide Rift Complex, including the Stuart Shelf, which 

extends into the eastern part of the WPA, has considerable potential for sedimentary-hosted copper deposits due to 

similarities with the world-class African Copperbelt. The historic SA copper mines of Kapunda, Blinman and Mount 

Gunson are hosted in Neoproterozoic sediments. Given the presence of Neoproterozoic sediments in the WPA, an 

assessment of the potential of sedimentary-hosted copper deposits was performed using the inputs described in 

Table 13. Figure 12 shows the areas of prospectivity for sedimentary-hosted copper deposits in the WPA. 

An assessment of the copper-bearing potential of mafic intrusion-hosted nickel-copper-PGE deposits was not 

performed for this report due to differences in the approach for mapping prospective areas that meant the quantitative 

methodology for determining potential resource could not be used, therefore the overall copper potential within the 

WPA, depicted in Figure 13, only considers IOCG or sedimentary-hosted copper deposits. 
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Figure 12: Copper potential in sedimentary-hosted copper deposits 
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Figure 13: Copper potential in the WPA 

Economic Demonstrated Resources 

As of 30 June 2022, the EDR of copper within the WPA is 1.65Mt (Table 14). 

Table 14: Copper deposits with EDR within the WPA 

Deposit Company EDR (t) 

Prominent Hill BHP Group Ltd 1,600,000 

Cairn Hill CU-River Mining Australia Pty Ltd 45,200 

Total 1,645,200 

Source: DEM, 2023  
Note: EDR = Economic Demonstrated Resource; t = tonnes of contained resource 
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Future potential for copper in the WPA 

The thickness of cover above deposits can have significant implications on mine development complexity and cost. 

Figure 14 depict the areas where the depth to basement is between 500-1000 m, and greater than 1000 m, above the 

prospective areas for IOCG copper deposits. Although cover thickness does not impact the area of highest prospectivity 

for IOCG copper deposits, there is more than 500 m of cover along the eastern margin of the WPA, where the Olympic 

Cu-Au province extends into the WPA and the potential of deposits is Moderate/High. 

Figure 14: Economic potential of IOCG copper deposits in the WPA 
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Figure 15 depicts the depth of cover to the top surface of the Neoproterozoic sediments in which sedimentary-hosted 

copper deposits could form in the WPA. As with IOCG copper, cover is thick in the south-eastern corner of the WPA, 

near Roxby Downs and Woomera, which could impact the economic viability of a deposit in the Moderate prospectivity 

rated Stuart Shelf sediments in this area. Cover does thin as you move westwards and northwards from Roxby Downs 

and Woomera. The Neoproterozoic sediments in the north-west corner of the WPA are beneath a thick layer of cover > 

1000m. 

Table 15 presents the outputs of the quantitative assessment of undiscovered contained copper tonnage in IOCG and 

sedimentary-hosted deposit styles. 

Figure 15: Economic potential of sedimentary-hosted copper in the WPA 
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Table 15: Undiscovered copper tonnage potential within the WPA 

Deposit style 

Total Undiscovered Tonnage (t) 

Prediction Interval Lower Mean Prediction Interval Upper 

IOCG Copper 970,000 4,510,000 20,950,000 

Sedimentary Copper 109,000 507,000 2,356,000 

Total 1,080,000 5,020,000 23,310,000 

Source: Scyne Advisory and DEM analysis, 2023 

Economic value of copper in the WPA 

Based on the derived undiscovered tonnages for IOCG and sedimentary-hosted copper deposits, the NPV of copper 

was determined based on the scenarios outlined in Table 16. The choice of the ‘Potential Future Development’ mines is 

described in Resource prospectivity technical appendix section Net Present Value methodology. 

Table 16: NPV scenarios proposed to assess impact of possible future copper mine developments in the WPA 

Economic Impact Scenarios 

EDR Low Medium High 

Copper (kt) 1,645 934 3,672 7,344 

Potential Future 

Development(s) 

1 Prominent Hill (scaled 

to 110 Mt ore) 

1 Prominent Hill 2 Prominent Hill 

1 Emmie Bluff  

(scaled to 7.7 Mt ore) 

1 Emmie Bluff 2 Emmie Bluff 

1 Carrapateena 2 Carrapateena 

NPV ($AUD million) 8,593 1,559 5,697 11,394 

Source: Scyne Advisory and DEM analysis, 2023 
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2.4.2 Gold 

Gold resource prospectivity update from 2018 

The assessment of potential for undiscovered gold-bearing mineral deposits has been updated from the 2018 

Geoscience Australia report, with revisions to the map of IOCG deposits as described in the assessment of copper 

deposits, and updates to the inputs for the lode gold mineral deposit model. 

The lode gold deposit model uses the same set of geological criteria as the 2018 model for Proterozoic and Archean 

lode gold systems, but also includes the additional host rocks described in the Sleafordian, Kimban and Kararan gold 

mineral systems15 and drillhole geochemistry, outlined in Table 17. Figure 17 shows the updated areas of potential for 

lode gold deposits. 

Table 17: Geological inputs used to evaluate gold potential in the WPA 

Deposit style Geological Criteria Inputs Considerations 

Iron-oxide-

copper-gold-

uranium 

Gold IOCG prospectivity map is consistent with the Copper IOCG prospectivity map 

Lode gold 

mineral systems 

Key host units of the 

Sleafordian gold mineral 

system 

• Mulgathing Complex 

• Christie Gneiss 

• Harris Greenstone belt (Lake Harris Komatiite)

The key host units of the 4 

gold mineral systems have 

been merged into a single 

input for the mineral deposit 

model 
Key host units of the 

Kimban gold mineral 

system 

• Mulgathing Complex (around the Bulgunnia

Shear zone) 

• Mt Woods Complex 

Key host units of the 

Kararan mineral system 

(Gawler Range Volcanics) 

• Tarcoola Formation 

• Gawler Range Volcanics 

• Hutchison Group 

• Glenloth Granite 

• Lake Harris Komatiite

Key host units of the 

Kararan gold mineral 

systems (Hiltaba) 

• Hiltaba Suite 

• Wallaroo Group 

• Gawler Range Volanics 

• Tunkillia Suite (felsics) 

Calcrete Geochemistry Geochemistry samples from Calcrete indicating 

Gold > 10 times crustal abundance  

2 km buffer added around 

drillhole location 

Drillhole Geochemistry Maximum drillhole geochemistry that indicate 

Gold > 10 times crustal abundance 

2 km buffer added around 

drillhole location 

Faults Archean to Early Mesoproterozoic faults 

Geophysics Linear features in the Total Magnetic Intensity 

response 

Known occurrences Known Gold deposits / occurrences in the WPA 

Source: DEM, Geoscience Australia 

15
 Gum, J C. & Pawley, M J. (2022) Gold mineral systems and exploration strategies for [finding them within] the Gawler Craton, South Australia. 
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Figure 16: Gold potential in the iron-oxide-copper-gold-uranium mineral system 
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Figure 17: Gold potential in lode gold systems 
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Figure 18: Gold potential in the WPA 

Economic Demonstrated Resources 

As of 30 June 2022, the EDR of gold within the WPA is 143.15 t (Table 18). 

Table 18 : Gold deposits with EDR within the WPA 

Deposit Company EDR (t) 

Cairn Hill Cu-River Mining Australia Pty Ltd 1.13 

Challenger Barton Gold Holdings Ltd 2.04 

Prominent Hill BHP Group Ltd 139.97 

Total 143.15 

Source: DEM, 2023  
Note: EDR = Economic Demonstrated Resource; t = tonnes of contained resource 
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Future potential for Gold in the WPA 

Figure 19 depicts the areas where the depth to basement is between 500-1000 m, and greater than 1000 m, areas 

where IOCG or lode gold ore bodies could be at depths that could significantly increase development complexity and 

cost. Cover thickness does not impact the area of highest prospectivity for IOCG gold or lode deposits. 

Figure 19: Economic potential of Gold in the WPA 
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Table 19 summarises the outputs of the quantitative assessment of undiscovered contained gold tonnage in IOCG and 

lode gold deposit styles. 

Table 19: Undiscovered gold tonnage potential within the WPA. 

Deposit style 

Total Undiscovered Tonnage (t) 

Prediction Interval Lower Mean Prediction Interval Upper 

IOCG Gold 34 156 722 

Lode Gold 64 298 1,381 

Total 98 453 2,104 

Source: Scyne Advisory and DEM analysis, 2023 

Economic value of Gold in the WPA 

Based on the derived undiscovered tonnages for IOCG and lode gold deposits, the NPV of gold was determined based 

on the scenarios outlined in Table 20. The choice of the ‘Potential Future Development’ mines is described in Resource 

prospectivity technical appendix section Net Present Value methodology. 

Table 20: NPV scenarios proposed to assess impact of possible future gold mine developments in the WPA. 

Economic Impact Scenarios 

EDR Low Medium High 

Gold (t) 143.14 34 177.5 355 

Potential Future 

Development(s) 

1 Prominent Hill (scaled 

to 110 Mt ore) 
1 Prominent Hill 2 Prominent Hill 

1 Challenger 2 Challenger 

1 Carrapateena 2 Carrapateena 

NPV ($AUD million) 4,870 360 1,851 3,702 

Source: Scyne Advisory and DEM analysis, 2023 
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2.4.3 Iron 

Iron resource prospectivity update from 2018 

The assessment of potential for undiscovered gold-bearing mineral deposits has been updated from the 2018 

Geoscience Australia report, combining the mineral deposit model for banded iron formations and hydrothermal iron 

deposits, expanding the suitable solid geology units to include the Mount Woods Complex and Mulgathing Complex, 

and including residual TMI anomalies Table 21. Figure 20 shows the updated areas of potential for iron deposits. 

Table 21: Geological inputs used to evaluate iron potential in the WPA. 

Deposit style Geological Criteria Inputs Considerations 

Banded Iron 

Formation  

and 

Hydrothermal 

Solid Geology • Mulgathing Complex 

• Mount Woods Complex 

• Iron Formations 

Presence of Iron Formations 

uplifts prospectivity rating 

Geophysics Residual TMI Anomalies Filtered to only include 

anomalies > 136 

Known occurrences Known Iron deposits / occurrences in the WPA 

Source: DEM, Geoscience Australia 
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Figure 20: Iron potential in Banded Iron Formation and Hydrothermal iron systems 

Economic Demonstrated Resources 

As of 30 June 2022, the EDR of iron within the WPA is 220.4 Mt (Table 22). 

Table 22: Iron deposits with EDR within the WPA. 

Deposit Company EDR (t) 

Hawks Nest Central Iron Pty Ltd 210,230,000 

Cairn Hill Cu-River Mining Australia Pty Ltd 5,643,000 

Peculiar Knob Southern Iron Pty Ltd 4,536,000 

Total 220,409,000 

Source: DEM, 2023  
Note: EDR = Economic Demonstrated Resource; t = tonnes of contained resource 
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Future potential for Iron in the WPA 

Figure 21 depicts the areas where the depth to basement is between 500-1000 m, and greater than 1000 m, where iron 

ore bodies could be at depths that could significantly increase development complexity and cost. Cover thickness does 

not impact the area of highest prospectivity for iron deposits. 

Figure 21: Economic potential of Iron in the WPA 

71



Table 23 summarises the outputs of the quantitative assessment of undiscovered contained iron tonnage in the WPA. 

Table 23: Undiscovered iron ore tonnage potential within the WPA 

Deposit style 

Total Undiscovered Ore Tonnage (Mt) 

Prediction Interval Lower Mean Prediction Interval Upper 

Banded Iron Formation-

hosted or Hydrothermal Iron 
39 182 847 

Source: Scyne Advisory and DEM analysis, 2023 

Economic value of Iron in the WPA 

Based on the derived undiscovered tonnages for iron deposits, the NPV of iron was determined based on the scenarios 

outlined in Table 24. The choice of the ‘Potential Future Development’ mines is described in Resource prospectivity 

technical appendix section Net Present Value methodology. 

Table 24: NPV scenarios proposed to assess impact of possible future iron mine developments in the WPA 

Economic Impact Scenarios 

EDR Low Medium High 

Iron (Mt) 220.4 12.5 37.5 575 

Potential Future 

Development(s) 

1 Buzzard 3 Buzzard 3 Buzzard 

1 Central Eyre Iron 

Project 

NPV ($AUD million) 553 131 393 1,378 

Source: Scyne Advisory and DEM analysis, 2023 
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2.4.4 Uranium 

Uranium resource prospectivity update from 2018 

The assessment of potential for undiscovered uranium-bearing mineral deposits has been updated from the 2018 

Geoscience Australia report, with revision to the unconformity associated (Figure 22), sandstone-hosted channel type 

(Figure 23) and sandstone-hosted rollfront type (Figure 24) uranium systems, and the addition of a calcrete-hosted 

uranium deposit model (Figure 25) Calcrete geochemistry data, where samples indicate uranium levels 10 times greater 

than crustal abundance, has been included to map areas of relatively higher prospectivity (Table 25). The IOCG 

associated uranium mineral system has also been revised as described in the copper assessment (Figure 26).

The relative prospectivity of the sandstone-hosted rollfront type and sandstone-hosted channel type areas were also 

adjusted from 2018, with all prospectivity levels being lowered by one (e.g., areas mapped as Moderate have been 

changed to Low/Moderate, and areas mapped as Low/Moderate in 2018 have been revised to Low). This has been done 

based on the number of inputs described in the 2018 mineral deposit model and the constraints required by other 

mineral deposit models to constrain high prospectivity areas for input into the quantitative assessment method. 

Figure 27 shows the updated Uranium potential for the WPA.

Table 25: Geological inputs used to evaluate uranium potential within the WPA 

Deposit style Geological Criteria Inputs Considerations 

Iron-oxide-

copper-gold-

uranium 

Uranium IOCG prospectivity map is consistent with the Copper IOCG prospectivity map 

Calcrete Hosted 

Mapped areas per 2018 sandstone-hosted channel type uranium map, with the additional input below 

Calcrete Geochemistry Geochemistry samples from Calcrete indicating 

Uranium > 10 times crustal abundance 

2 km buffer added around 

drillhole location 

Presence of calcrete Induration Mixed Calcareous and Gypsiferous 

layer 

Sandstone-

hosted Channel 

type 

Mapped areas per 2018 sandstone-hosted channel type uranium map, with the additional input below 

Calcrete Geochemistry Geochemistry samples from Calcrete indicating 

Uranium > 10 times crustal abundance 

2 km buffer added around 

drillhole location 

Sandstone-

hosted Rollfront 

type 

Mapped areas per 2018 sandstone-hosted rollfront uranium map, with the additional input below 

Calcrete Geochemistry Geochemistry samples from Calcrete indicating 

Uranium > 10 times crustal abundance 

2 km buffer added around 

drillhole location 

Unconformity 

associated 

Mapped areas per 2018 unconformity associated uranium map, with the additional input below 

Calcrete Geochemistry Geochemistry samples from Calcrete indicating 

Uranium > 10 times crustal abundance 

2 km buffer added around 

drillhole location 

Source: DEM, Geoscience Australia 
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Figure 22: Unconformity associated uranium potential within the WPA (modified from Geoscience Australia, 2018) 
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Figure 23: Sandstone-hosted channel type uranium potential within the WPA (modified from Geoscience Australia, 

2018) 
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Figure 24: Sandstone-hosted rollfront type uranium potential within the WPA (modified from Geoscience Australia, 

2018) 
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Figure 25: Calcrete-hosted uranium potential within the WPA 
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Figure 26: Uranium potential associated with iron-oxide-copper-gold-uranium mineral system 
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Figure 27: Uranium potential within the WPA 
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Future potential for Uranium in the WPA 

Figure 28 depicts the areas where the depth to basement is between 500-1000 m, and greater than 1000 m, where 

uranium ore bodies could be at depths that could significantly increase development complexity and cost. Cover 

thickness may impact the economic viability of sandstone-hosted rollfront type deposits in the north-eastern most extent 

of the WPA and IOCG deposits on the eastern side of the WPA. 

Figure 28: Economic potential of IOCG associated uranium within the WPA 
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Table 26 summarises the outputs of the quantitative assessment of undiscovered contained uranium tonnage 

in the WPA. 

Table 26: Undiscovered uranium tonnage potential within the WPA. 

Uranium Deposit style 

Total Undiscovered Tonnage (t) 

Prediction Interval Lower Mean Prediction Interval Upper 

Unconformity-associated 3,400 15,800 73,200 

Sandstone-hosted  

Channel type 
12,500 58,000 269,100 

Sandstone-hosted  

Rollfront type 
11,400 53,000 246,100 

Calcrete-hosted 1,500 6,900 32,000 

IOCG associated 47,000 218,000 1,012,100 

Total 75,800 351,700 1,632,500 

Source: Scyne Advisory and DEM analysis, 2023 

Economic value of Uranium in the WPA 

Based on the derived undiscovered tonnages for uranium deposits, the NPV of uranium was determined based on the 

scenarios outlined in Table 27. The choice of the ‘Potential Future Development’ mines is described in Resource 

prospectivity technical appendix section Net Present Value methodology. 

Table 27: NPV scenarios proposed to assess impact of possible future uranium mine developments in the WPA 

Economic Impact Scenarios 

EDR Low Medium High 

Uranium (kt) N/A 17.1 74.1 148.1 

Potential Future Development(s) 

1 Prominent Hill  

(scaled to 110 Mt ore) 
1 Prominent Hill 2 Prominent Hill 

1 Beverley 2 Beverley 

NPV ($AUD million) 440 1,605 3,210 

Source: Scyne Advisory and DEM analysis, 2023 
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2.4.5 Heavy Mineral Sands 

Heavy Mineral Sands resource prospectivity update from 2018 

The assessment of potential for undiscovered heavy mineral sand deposits has not been updated from the 

2018 Geoscience Australia report. The datasets used to evalute the resource potential for heavy mineral 
sands in the WPA are given in Table 28.

Table 28: Geological inputs used to evaluate heavy mineral sands potential in the WPA 

Deposit style Geological Criteria Inputs Considerations 

Heavy mineral sands Mapped areas per 2018 Geoscience Australia Heavy Mineral Sands map 

Source: DEM, Geoscience Australia 

Figure 29: Heavy Mineral Sands potential within the WPA 
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Future potential for Heavy Minerals in the WPA 

Table 29 summarises the outputs of the quantitative assessment of undiscovered heavy mineral sands tonnage in the 

WPA. 

Table 29: Undiscovered tonnage potential of heavy mineral sands within the WPA 

Deposit style 

Total Undiscovered Tonnage (t) 

Prediction Interval Lower Median Prediction Interval Upper 

Heavy Mineral Sands 836,000 3,880,000 18,010,000 

Source: Scyne Advisory and DEM analysis, 2023 

Economic value of Heavy Minerals in the WPA 

Based on the derived undiscovered tonnages for HMS deposits, the NPV of HMS was determined based on the 

scenarios outlined in Table 30. The choice of the ‘Potential Future Development’ mines is described in Resource 

prospectivity technical appendix section Net Present Value methodology. 

Table 30: NPV scenarios proposed to assess impact of possible future heavy mineral sands (HMS) mine developments in 

the WPA 

Economic Impact Scenarios 

EDR Low Medium High 

Heavy Mineral Sands N/A 

1,371 kt Zircon 

142.4 kt Rutile 

605.4 kt Ilmenite 

5,082 kt Zircon 

528 kt Rutile 

2,244 kt Ilmenite 

10,164 kt Zircon 

1,056 kt Rutile 

4,488 kt Ilmenite 

Potential Future 

Development(s) 

1 Jacinth-Ambrosia 

(scaled to 39 Mt ore) 
1 Jacinth-Ambrosia 2 Jacinth-Ambrosia 

NPV ($AUD million) 241 894 1,788 

Source: Scyne Advisory and DEM analysis, 2023 
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2.4.6 Cobalt 

Cobalt resource prospectivity update from 2018 

The potential for undiscovered cobalt-bearing mineral deposits was not assessed in the 2018 Geoscience Australia 

report. For this assessment, cobalt associated with sedimentary-hosted copper deposits has been included. 

Table 31: Geological inputs used to evaluate cobalt potential in the WPA 

Deposit style Geological Criteria Inputs Considerations 

Cobalt associated 

with Sedimentary-

hosted Copper 

Mapped areas per Sedimentary-hosted copper map 

Source: DEM 

Figure 30: Cobalt associated with sedimentary copper potential within the WPA 
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Economic Demonstrated Resources 

There are currently no quantified EDRs of cobalt within the WPA at this time. 

Future potential for cobalt in the WPA 

The assessment of the future potential for cobalt in the WPA has been determined on the basis the commodity is 

associated with Sedimentary Copper and IOCG mineral deposit models. Table 32 summarises the outputs of the 

quantitative assessment of undiscovered contained cobalt tonnage in the WPA. 

Figure 31 depicts the areas of greater cover thickness in the WPA overlain on the prospectivity map for cobalt. As with 

sedimentary-hosted copper, cover is thick in the south-eastern corner of the WPA, near Roxby Downs and Woomera, 

which could impact the economic viability of a deposit in the Moderate prospectivity rated Stuart Shelf sediments in this 

area. Cover does thin as you move westwards and northwards from Roxby Downs and Woomera. The Neoproterozoic 

sediments in the north-west corner of the WPA are beneath a thick layer of cover > 1000m. 

Figure 31: Economic potential of cobalt associated with sedimentary copper within the WPA 
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Table 32: Undiscovered tonnage potential of cobalt associated with sedimentary copper deposits within the WPA 

Deposit style 

Total Undiscovered Tonnage (t) 

Low Medium High 

Cobalt (associated with 

Sedimentary Copper) 
3,400 15,600 72,500 

Source: Scyne Advisory and DEM analysis, 2023 

Economic value of Cobalt in the WPA 

Based on the derived undiscovered tonnages for sedimentary-hosted copper deposits, the NPV of cobalt was 

determined based on the scenarios outlined in Table 33. The choice of the ‘Potential Future Development’ mines is 

described in Resource prospectivity technical appendix section Net Present Value methodology and aligns with the 

choice of sediment-hosted copper mines. 

Table 33: NPV scenarios proposed to assess impact of possible future sediment hosted copper-cobalt mine 

developments in the WPA 

Economic Impact Scenarios 

EDR Low Medium High 

Cobalt (t) N/A 2,800 14,000 28,000 

Potential Future 

Development(s) 

1 Emmie Bluff  

(scaled to 7.7 Mt ore) 

1 Emmie Bluff 2 Emmie Bluff 

NPV ($AUD million) N/A 8 49 97 

Source: Scyne Advisory and DEM analysis, 2023 

86



2.4.7 Silver 

Silver resource prospectivity update from 2018 

Silver was assessed in the 2018 Geoscience Australia report as an associated mineral with IOCG deposits. For this 

assessment, the potential for undiscovered IOCG associated silver resources has been revised to the map of IOCG 

deposits as described in the assessment of copper deposits (Table 34), and silver associated with sedimentary-hosted 

copper deposits has also been included (Figure 32). 

A map of silver associated with sedimentary copper potential within the WPA is shown in Figure 33 and 
total silver potential in Figure 34.

Table 34: Geological inputs used to evaluate silver potential in the WPA 

Deposit style Geological Criteria Inputs Considerations 

Silver associated with IOCG Silver IOCG prospectivity map is consistent with the Copper IOCG prospectivity map 

Silver associated with Sedimentary-

hosted Copper 
Mapped areas per Sedimentary-hosted copper map 

Source: DEM 
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Figure 32: Silver potential associated with iron oxide copper gold mineral systems 
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Figure 33: Silver associated with sedimentary copper potential within the WPA 
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Figure 34: Silver potential within the WPA 

Economic Demonstrated Resources 

As of 30 June 2022, the EDR of silver within the WPA is 435.46 t (Table 35). 

Table 35: Silver deposits with EDR within the WPA 

Deposit Company EDR (t) 

Prominent Hill BHP Group Ltd 435.46 

Total 435.46 

Source: DEM, 2023  
Note: EDR = Economic Demonstrated Resource; t = tonnes of contained resource 
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Future potential for Silver in the WPA 

The assessment of the future potential for Silver in the WPA has been determined on the basis the commodity is 

associated with Sedimentary Copper and IOCG mineral deposit models. Table 36 summarises the outputs of the 

quantitative assessment of undiscovered contained silver tonnage in the WPA. Figure 35 depicts the areas of greater 

cover thickness in the WPA overlain on the prospectivity map for silver. 

Figure 35: Economic potential of silver associated with sedimentary copper within the WPA 

As with sedimentary-hosted copper, cover is thick in the south-eastern corner of the WPA, near Roxby Downs and 

Woomera, which could impact the economic viability of a deposit in the Moderate prospectivity rated Stuart Shelf 

sediments in this area. Cover thins westwards and northwards from Roxby Downs and Woomera. The Neoproterozoic 

sediments in the north-west corner of the WPA are beneath a thick layer of younger post-Neoproterozic cover > 1000m.

The total undiscovered tonnage for silver associated with sedimentary copper deposits and IOCGS is shown in Table 
36. 
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Table 36: Undiscovered tonnage potential of silver associated with sedimentary copper deposits and IOCGs within the 

WPA 

Deposit style 

Total Undiscovered Tonnage (t) 

Low Medium High 

Silver (associated with 

Sedimentary Copper) 
73 340 1,579 

Silver (associated with IOCGs) 275 1,275 5,900 

348 1,600 7,500 

Source: Scyne Advisory and DEM analysis, 2023 

Economic value of Silver in the WPA 

Based on the derived undiscovered tonnages for IOCG and sedimentary-hosted copper deposits, the NPV of silver was 

determined based on the scenarios outlined in Table 37. The choice of the ‘Potential Future Development’ mines is 

described in Resource prospectivity technical appendix section Net Present Value methodology and aligns with the 

choices of mines representative of IOCG and sediment-hosted copper deposit styles. 

Table 37: NPV proposed to assess impact of the contained silver within possible future sediment hosted copper and 

IOCG mine developments in the WPA 

Economic Impact Scenarios 

EDR Low Medium High 

Silver (t) 435.46 205 1,132 2,260 

Potential Future 

Development(s) 

1 Prominent Hill 

(scaled to 110 Mt ore) 
1 Prominent Hill 2 Prominent Hill 

1 Emmie Bluff 

(scaled to 7.7 Mt ore) 
1 Emmie Bluff 2 Emmie Bluff 

1 Carrapateena 2 Carrapateena 

1 Challenger 2 Challenger 

NPV ($AUD million) 194 27 138 277 

Source: Scyne Advisory and DEM analysis, 2023 
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2.4.8 Nickel & Platinum Group Elements 

Nickel-PGE resource prospectivity update from 2018 

The assessment of potential for undiscovered nickel-PGE deposits has not been updated from the 2018 Geoscience 

Australia report (Figure 36), using the continental-scale assessment of Dulfer et al. (2016) as shown in Table 38. 

Table 38: Geological inputs used to evaluate nickel-PGE potential in the WPA 

Deposit style Geological Criteria Inputs Considerations 

Nickel-PGE Mapped areas per 2018 Geoscience Australia Nickel-PGE map (adopted from Dulfer et al., 2016) 

Source: Geoscience Australia 

Figure 36: Nickel-PGE potential within the WPA (modified from Dulfer et al. (2016)) 

93



Economic Demonstrated Resources 

There are currently no EDRs of Nickel within the WPA at the time of this report. 

Future potential for Nickel & PGE in the WPA 

The assessment of the future potential for Nickel has been assessed using analogue deposits suggested by the 

Department for Energy and Mining. Table 39 summarises the analogue deposits chosen for a deterministic low, best 

and high estimate of undiscovered contained Nickel tonnage in the WPA. Figure 37 shows that areas of high 

prospectivity are generally under more than 500m of cover across the WPA area, except immediately to the East and 

South-East of Cooper Pedy. Where the Peake Metamorphics are present, cover thicknesses are less than 100 m and 

deepen further towards the eastern boundary of the WPA. 

Because the areas and prospectivity rating were defined by Geoscience Australia in 2018 using the Dulfer et al. (2016) 

model, the prospective areas and their associated rating were not defined using the same quantitative approach as the 

Group A commodities (Table 7). However, because of the high potential for a nickel deposit in the WPA, an assessment 

of nickel’s future potential was still undertaken using a deterministic approach. Similar to 2018, analogue nickel deposits 

were nominated by the Department for Energy and Mining for a low, medium and high resource potential. Cassini 

(Southern Goldfields region, Western Australia), Claude Hills (Central Musgrave, Western Australia) and Nebo-Babel 

(West Musgrave, Western Australia) were chosen for low, medium and high resource potential respectively. 
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Figure 37: Economic potential of nickel-PGE deposits within the WPA 
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Table 39: Undiscovered nickel tonnage potential within the WPA 

Total Undiscovered Tonnage (t) 

Low Medium High 

Analogue deposits Cassini Claude Hills Nebo-Babel 

Contained Nickel 58,800 269,700 1,122,000 

Source: Scyne Advisory and DEM analysis, 2023 

Economic value of Nickel in the WPA 

Based on the deterministic deposits chosen as low, medium and high estimate undiscovered tonnages, the NPV of 

Nickel was determined based on the scenarios outlined in Table 40. Because the Claude Hills deposit is currently 

undeveloped, an analogue operating mine of a similar deposit size in Western Australian, Nova-Bollinger, was used for 

cost and production rate inputs instead. 

Table 40: NPV scenarios proposed to assess impact of possible future nickel-PGE mine developments in the WPA 

Economic Impact Scenarios 

EDR Low Medium High 

Nickel (kt) N/A 35.3 266.8 686.4 

Potential Future 

Development(s) 
1 Cassini (WA) 1 Nova-Bollinger (WA) 1 Nebo-Babel (WA) 

NPV ($AUD million) 267 1,409 872 

Source: Scyne Advisory  and DEM analysis, 2023 
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2.4.9 Rare Earth Elements 

REEs resource prospectivity update from 2018 

The assessment of potential for undiscovered rare earth element (REE) mineral deposits has been updated from the 

2018 Geoscience Australia report and includes REE potential associated with iron oxide copper gold mineral systems 
(Figure 38), with revisions to the map of IOCG associated REE deposits and the inclusion of clay-hosted REE deposits 

(Figure 39) as a prospective deposit style using the mineral deposit model described in Table 41. 

Figure 40 shows the combined REE potential within the WPA.

Table 41: Geological inputs used to evaluate REE potential in the WPA. 

Deposit style Geological Criteria Inputs Considerations 

Clay-hosted REEs 

Solid geology Igneous and Mount Woods Complex units: 

• Engenina Adamellite, Symons Granite, 

equivalents of Tunkillia Suite 

• Gawler Range Volcanics (upper and lower) 

• Hiltaba Suite 

• Curramulka Gabbronorite

• Mount Woods Complex 

• Muckanippie Suite

• Undifferentiated granitoid intrusive rocks of

Kimban Orogeny 

Weathered bedrock Regolith material, weathering intensity Included only moderately to 

highly weathered bedrock 

Limited sedimentary 

overburden 

Neoproterozoic and Middle Mesoproterozoic 

maps 

Regions with Neoproterozoic 

to Mesoproterozoic 

sedimentary cover were 

excluded 

Iron-oxide Copper 

Gold associated REEs 
IOCG-associated REE prospectivity map is consistent with the IOCG Copper prospectivity map 

Heavy mineral sands 

associated REEs 
HMS-associated REE prospectivity map is consistent with the HMS prospectivity map 

Source: DEM, Geoscience Australia 
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Figure 38: REE potential associated with iron oxide copper gold mineral systems 
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Figure 39: REE potential in clay-hosted REE systems 
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Figure 40: REE potential within the WPA 

Economic Demonstrated Resources 

There are currently no EDRs of rare earth elements within the WPA at the time of this report. 

Future potential for REEs in the WPA 

The assessment of the future potential for REE has been assessed using analogue deposits suggested by the 

Department for Energy and Mining. Table 42 summarises the analogue deposits chosen for a deterministic low, best 

and high estimate of undiscovered contained REE tonnage in the WPA. Although the areas and prospectivity rating for 

the IOCG and clay-hosted REEs deposit styles have been updated for this assessment, a suitable REE grade and 

tonnage model for the WPA could not be determined to use the quantitative method used for Group A commodities. 

Figure 41 depicts the areas of 10-30m, 30-50m and > 50m of cover thickness in the WPA, overlain on the prospectivity 

map for clay-hosted rare earth elements. Cover thicknesses greater than 10m could impact the economic viability of a 

discovery in that area, and the map suggests that there is greater potential for an economic, shallow clay-hosted REE 

deposit in the central area of the WPA, towards the southern boundary. 
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Figure 41: Economic potential of clay-hosted REE deposits within the WPA 

Table 42: Undiscovered REE tonnage potential within the WPA 

Total Undiscovered Tonnage (t) 

Low Medium High 

Analogue deposits Clarke Koppamurra Olympic Dam 

Contained REE 9,700 63,900 > 100,000 

Source: Scyne Advisory  and DEM analysis, 2023 

Economic value of REEs in the WPA 

Although there is potential for clay-hosted REE and IOCG associated REE discoveries in the WPA, and the presence of 

rare earth phases in the Olympic Dam deposit, at the time of writing there are no matured clay-hosted REE projects in 

Australia, and BHP do not currently produce rare earths from the Olympic Dam deposit. As the NPV approach requires a 

suitable analogue to be identified, the NPV of REEs was not calculated for this report. 
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2.4.10 Zinc and Lead 

Zinc and Lead resource prospectivity update from 2018 

The potential for undiscovered lead and zinc-bearing mineral deposits was described qualitatively in the 2018 

Geoscience Australia report. For this assessment, a simple mineral deposit model has been included (Table 43, 

Figure 42). 

Table 43: Geological inputs used to evaluate zinc and lead potential in the WPA 

Deposit style Geological Criteria Inputs Considerations 

Zinc and Lead Solid geology Peake Metamorphics 

Source: DEM 

Figure 42: Zinc and lead potential within the WPA 
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Future potential for Zinc and Lead in the WPA 

Figure 43 depict the areas where the depth to basement is between 500-1000 m, and greater than 1000 m, where zinc 

and lead bearing ore bodies could be at depths that could significantly increase development complexity and cost. 

Cover thickness greater than 500m cover half of the prospective area in the north-eastern corner of the WPA and could 

impact the economic viability of developing a zinc and lead deposit found in the area. 

No assessment of the future potential of Zinc and Lead in the WPA was performed in this report. 

Economic value of Zinc and Lead in the WPA 

The NPV of Zinc and Lead in the WPA was not calculated for this report. 

Figure 43: Economic potential of zinc and lead deposits within the WPA 
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2.4.11 Potash and Lithium 

Potash and Lithium resource prospectivity update from 2018 

The assessment of potential for undiscovered potash (Figure 44, Table 44) has not been updated from the 2018 

Geoscience Australia report, which was assessed using the Jaireth et al. (2012) and Mernagh et al. (2013) national 

maps.16 17 

The assessment of undiscovered Lithium potential, Figure 45, is based on predicted lithium concentrations using 

available geochemical data within the salt lake systems and in groundwater within the lake catchments. The national 

map of Mernagh et al. (2013) shows limited information on the salt lake systems within the WPA area. Therefore, the 

future potential for Lithium resources in the WPA area, based on existing information, is considered low. 

Table 44: Geological inputs used to evaluate Potash and Lithium potential in the WPA. 

Deposit style Geological Criteria Inputs Considerations 

Potash Mapped areas per Mernagh et al. (2013) national map 

Lithium Mapped areas per Mernagh et al. (2013) national map 

Source: DEM, Geoscience Australia 

16
 Jaireth S, Bastrakov E, Wilford J, English P, Magee J, Clarke J, de Caritat P, Mernagh T, McPherson A, Thomas M (2012). Salt lakes prospective for 

Potash Deposits (first edition), 1:5 000 000 scale. Geoscience Australia, Canberra. 

17  Mernagh, TP (ed) (2013). A review of Australian salt lakes and assessment of their potential for strategic resources. Geoscience Australia Record, 

2013/39. Geoscience Australia, Canberra. 
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Figure 44: Potash potential within the WPA 
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Figure 45: Lithium potential within the WPA 

Future potential for Potash and Lithium in the WPA 

No assessment of the future tonnage potential for Potash and Lithium in the WPA was performed in this report. 

Economic value of Potash and Lithium in the WPA 

The NPV of Potash and Lithium in the WPA was not calculated for this report. 
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2.4.12 High Purity Alumina 

High purity alumina resource prospectivity update from 2018 

The potential for undiscovered high purity alumina mineral deposits was not assessed in the 2018 Geoscience 

Australia report. For this assessment, a simple mineral deposit model has been included (Table 45, Figure 46). 

Table 45: Geological inputs used to evaluate high purity alumina potential in the WPA 

Deposit style Geological Criteria Inputs Considerations 

High Purity Alumina Weathered bedrock Regolith material weathering intensity Included only moderately to 

highly weathered bedrock 

Source: DEM 

Figure 46: High purity alumina potential within the WPA 
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Future potential for high purity alumina in the WPA 

Figure 47 depicts the areas of 10-30m, 30-50m and > 50m of cover thickness in the WPA, overlain on the prospectivity 

map for high purity alumina deposits. Cover thicknesses greater than 10m could impact the economic viability of a 

discovery in that area, and the map suggests that there is greater potential for an economic, shallow high purity alumina 

deposits in the central area of the WPA, north of Tarcoola. 

No assessment of the future tonnage potential for high purity alumina in the WPA was performed in this report. 

Figure 47: Economic potential of high purity alumina within the WPA 

Economic value of high purity alumina in the WPA 

The NPV of high purity alumina in the WPA was not calculated for this report due to insufficient data. 
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2.4.13 Solar and Wind 

Solar and Wind resource prospectivity update from 2018 

The potential for solar and wind energy resources was not assessed in the 2018 Geoscience Australia report. The 

transition from ‘fossil fuel’ derived energy resources, such as gas and coal, has seen a shift in South Australia’s energy 

mix from 1% renewables to more than 70% generated by wind and solar in just over 20 years18, and 35.9% of Australia’s 

electricity generation in 2022 came from renewable energy sources19. In May 2022, the Government of South Australia 

declared a climate emergency and committed to transforming the economy to net zero emissions by 205020. These 

commitments will see continued growth in the contribution of renewable energy sources in South Australia’s energy mix 

and the potential for solar and wind energy power generation to support public, private and defence infrastructure in 

the WPA pertinent to this report. 

Solar resource availability in the WPA has been assessed using annual average daily Direct Normal Irradiation (DNI). 

Average daily DNI data has been sourced from the Global Solar Atlas. Figure 48 indicates the areas of the WPA where 

DNI levels are good (greater than 20.5 MJ/m2) and world class (greater than 23.5 MJ/m2). 

Wind energy resource availability has been assessed using average wind speed at 100 metres above ground level. Wind 

speed data has been sourced from the Global Wind Atlas. The Renewable Energy Solar Atlas (Department for Energy 

and Mining) identifies areas with mesoscale wind speeds at or greater than 7.31 m/s at 80 metres above ground as the 

best areas for wind development. To convert this to a wind speed at 100 metres above ground, a logarithmic wind 

profile and a roughness length of 0.03m (equivalent to open agricultural land without fences and hedges) was used to 

define the threshold of 7.5 m/s for wind speed at 100 metres above ground level to identify areas of wind development 

in the WPA (Figure 49). 

18  Department for Energy and Mining, Leading the Green Economy, Government of South Australia, accessed 26 September 2023, 

https://www.energymining.sa.gov.au/industry/modern-energy/leading-the-green-economy 

19  Clean Energy Australia Report 2023, Clean Energy Council, April 2023 

20
 Climate emergency declaration passes in Parliament, Government of South Australia Media Release 31 May 2022 
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Figure 48: Annual average daily Direct Normal Irradiation levels within the WPA (Global Solar Atlas) 
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Figure 49: Average wind speed at 100m above ground level within the WPA (Global Wind Atlas) 

Future potential for solar and wind in the WPA 

Given the widespread availability of solar resources in the WPA, the future potential for solar and wind in the WPA has 

been assessed using deterministic scenarios to constrain the drivers of renewable energy development in the WPA. 

These scenarios have been aligned to three of the four AEMO 2022 ISP scenarios21 for the development of the Roxby 

Downs Renewable Energy Zone (REZ).  

The ISP scenarios capture the range of rates of emission reduction, electricity demand and decentralisation. The high-

level ISP descriptions of the scenarios are as follows: 

• Slow Change – is the challenging economic environment following the COVID-19 pandemic, with greater risk of

industrial load closures, and slower net zero emissions action.

• Progressive Change – is pursuing an economy-wide net zero emissions 2050 target progressively, ratcheting up

emissions reduction goals over time.

21
 Australian Energy Market Operator, 2022 Integrated Systems Plan (ISP) for the National Electricity Market, June 2022 

111



• Step Change – is rapid consumer-led transformation of the energy sector and co-ordinated economy-wide action.

• Hydrogen Superpower – is strong global action and significant technological breakthroughs.

Of these scenarios, the Step Change scenario has been considered by energy industry stakeholders to be the most likely 

scenario, ahead of the Progressive Change scenario. Therefore, for the purposes of this assessment, the Progressive 

Change scenario has been used as a ‘Low’ estimate, the Step Change scenario as the ‘Best’ estimate and the Hydrogen 

Superpower scenario as the ‘High’ estimate of future solar and wind generation potential in the WPA. Under these 

scenarios, the projected generation capacity by 2050 in the Roxby Downs REZ are shown in Table 46. The capacity is 

driven entirely by solar photovoltaics (PV) – the modelling outcomes under all scenarios did not project any wind 

generation in the Roxby Downs REZ.  

As the majority of the REZ is within the WPA, it is assumed all the generation capacity occurs within the WPA and no 

adjustments have been made. 

Table 46: Projected generation capacity of the Roxby Downs Renewable Energy Zone, by AEMO Integrated System Plan 

Scenario, by 2050. 

Project Generation Capacity (MW) 

Progressive Change Step Change Hydrogen Superpower 

Solar 650 700 3,400 

Wind - - - 

Source: AEMO Integrated Systems Plan, June 2022, Appendix 3. Renewable energy zones, pg. 68 

Economic value of solar and wind in the WPA 

The NPV of the projected generation capacity of the Roxby Downs REZ has been calculated using the same NPV 

approach used for mineral resources. Cost inputs, including build costs, regional cost factors, connection costs, lead 

time and fixed operational costs are aligned with the input data used for the ISP 2021-22 market modelling studies.  

The ISP uses ‘candidate development paths’ to assess the risks of investment occurring too early or too late and 

concluded that Candidate Development Pathway 12 (CDP12) is the Optimal Development Pathway – therefore this 

assessment has used the CDP12 capacity and generation timeseries used to determine the NPV by scenario (Table 47). 

Table 47: Net present value of solar and wind in the WPA 

Economic Impact Scenarios 

Low Medium High 

Solar 650 MW 700 MW 3,400 MW 

Wind 0 MW 0 MW 0 MW 

NPV ($ million) 71 147 693 

Source: Scyne Advisory analysis, 2023 
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2.4.14 Petroleum and Coal 

Petroleum and coal resource prospectivity update from 2018 

The assessment of potential for undiscovered petroleum and coal deposits has not been updated from the 2018 

Geoscience Australia report (Figures 50, 51). There have been no updates to input data for the petroleum and coal 

plays in the Officer and Arckaringa basins, and the last petroleum drilling activity was in 2014. 

Figure 50: Petroleum potential within the WPA (modified from Geoscience Australia, 2018) 
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Figure 51: Coal potential within the WPA (modified from Geoscience Australia, 2018) 

Economic potential for petroleum in the WPA 

No assessment of the future volumetric potential for petroleum or coal in the WPA was performed in this report due to 

insufficient data to constrain potential field size. 

Economic potential for petroleum in the WPA 

The NPV of Petroleum and Coal in the WPA was not calculated for this report. 
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2.4.15 Natural Hydrogen 

Natural hydrogen resource prospectivity update from 2018 

The assessment of potential for undiscovered natural hydrogen fields was not assessed in the 2018 Geoscience Australia 

report. Natural hydrogen exploration in SA was enabled via regulatory changes in February of 2021, and hydrogen is 

emerging as a potential low-emissions energy source for Australia’s energy, transport and industrial sectors. 

This assessment of the potential of hydrogen in the WPA uses the hydrogen play developed by Department for Energy 

and Mining (Table 48).22 Potential hydrogen source rocks include mafic and ultramafic rocks and iron-rich formations, 

where hydrogen is generated through the oxidation of Fe2+ bearing minerals, and uranium-rich basement, where 

hydrogen is generated by the radiolysis of water23. Following generation, the presence of faults aid migration of the 

hydrogen to a suitable trap and reservoir (such as petroleum type reservoirs in sedimentary basins). This combination of 

play elements generates the prospectivity map of natural hydrogen in the WPA, Figure 52. 

Table 48: Geological inputs used to evaluate natural hydrogen potential in the WPA. 

Deposit style Hydrogen Play Elements Inputs Considerations 

Hydrogen 

Solid Geology Solid geology units containing gabbros, mafics, 

ultramafics, iron formations and Fe-rich 

granitoids and intrusives: 

• Donington Suite 

• Engenina Adamellite, Symons Granite, 

equivalents of Tunkillia Suite 

• Gawler Range Volcanics 

• Hiltaba Suite 

• Hutchison Group 

• Curramulka Gabbronorite

• Kychering Formation; Lake Harris Komatiite

• Mount Woods Complex 

• Muckanippie Suite

• Mulgathing Complex 

• Peake Metamorphics 

• St Peter Suite 

• Tunkillia Suite 

• Iron Formations 

• Wilgena Hill Jaspilite 

Uranium-rich rocks • Location of known IOCG deposits

• Maximum drillhole geochemistry Uranium >

10 times crustal abundance 

Ferruginous duricrusts Induration ferruginous 

Structural complexity/active 

faults 

Archean to Mesoproterozoic faults 

Trap Sedimentary basins layer 

Source: DEM 

22  Bendall, B. (2022) Current perspectives on natural hydrogen. MESA Journal, 96, 37-46. 

23
 Gaucher, EC. (2020). New Perspectives in the Industrial Exploration for Native Hydrogen. Elements, 16, 8-9. 
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Figure 52: Natural hydrogen potential within the WPA 

Future potential for natural hydrogen in the WPA 

No assessment of the future volumetric potential for natural hydrogen in the WPA was performed in this report. 

Economic value of natural hydrogen in the WPA 

The NPV of Natural Hydrogen in the WPA was not calculated for this report. 
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2.4.16 Geothermal Energy 

Geothermal energy resource prospectivity update from 2018 

The assessment of potential for geothermal energy resources has not been updated from the 2018 Geoscience Australia 

report (Figure 53). No changes were made to the 2010 deposit model and there have been no substantial updates to 

data inputs. 

Figure 53: Geothermal energy potential within the WPA (modified from Geoscience Australia, 2018) 

Future potential for geothermal energy in the WPA 

No assessment of the future potential for geothermal energy in the WPA was performed in this report. 

Economic value of geothermal energy in the WPA 

The NPV of Geothermal Energy in the WPA was not calculated for this report. 
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2.4.17 Groundwater 

Groundwater resource prospectivity update from 2018 

The assessment of potential for groundwater resources has not been updated from the 2018 Geoscience Australia 

report (Figure 54). No changes were made to the 2010 deposit model and there have been no substantial updates to 

data inputs (Table 49). 

Table 49: Geological inputs used to evaluate groundwater potential in the WPA 

Deposit style Key Systems Components Inputs Considerations / Source 

Groundwater 

Eucla Basin coastal barrier Presence of Tertiary coastal sediments 

Groundwater Springs Great Artesian Basin Spring Complexes SA Department of 

Environment, Water and 

Natural Resources (2015) 

Location, Physical and 

Biological Attributes of Great 

Artesian Basin Spring 

Complexes - ARC. Bioregional 

Assessment Source Dataset 

Groundwater Dependent 

Ecosystems 

Groundwater Dependent Ecosystems of 

the (1) Lake Gairdner, (2) Lake Eyre and 

(3) Lake Torrens/Mambray Coast River

regions 

Sourced from the 

Groundwater Dependent 

Ecosystems Atlas, Bureau of 

Meteorology 

Palaeovalleys Presence of Neogene and Mesozoic 

palaeovalleys 

Groundwater Basins • Great Artesian Basin 

• Rolling Downs Aquitard of the Great 

Artesian Basin 

Rolling Downs Aquitard 

sourced from the 

Hydrogeological atlas of the 

Great Artesian Basin, 

GABATLAS 

Source: DEM, Geoscience Australia 
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Figure 54: Key groundwater system components within the WPA (modified from Geoscience Australia, 2018) 

Future potential for groundwater in the WPA 

No assessment of the future potential of groundwater resources in the WPA was performed in this report. 

Economic value of groundwater in the WPA 

The NPV of Groundwater in the WPA was not calculated for this report. 
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2.4.18 Extractives 

Extractives resource prospectivity update from 2018 

The potential for undiscovered extractive material deposits, such as limestone, salt, sand and gravel, was not assessed in 

the 2018 Geoscience Australia report. However, the need and demand for local extractives to drive mining and 

infrastructure development in the WPA has increased and therefore extractive materials has been added to the 2023 

assessment (Figures 55, 56). For this assessment, a simple deposit model has been included (Table 50). 

Table 50: Geological inputs used to evaluate extractive materials potential in the WPA 

Deposit style Materials Inputs Considerations 

Extractives 

Limestone / Calcrete Induration Mixed Calcareous and 

Gypsiferous 

Induration Calcareous 

Salt Surface geology, lacustrine sediments 

Sand / Gravel Regolith layer: 

• Alluvial sediments 

• Aeolian sediments 

• Transported sediments 

Other commodities • Surface geology units containing:

• Basalt 

• Dolerite 

• Dolomite 

• Gabbro 

• Gneiss 

• Granite 

• Schist 

• Rhyolite 

Existing occurrences • Quarries 

• Mines and Mineral deposits by

commodity - Construction materials 

Source: DEM 
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Figure 55: Distribution of extractive materials occurrences in the WPA. 
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Figure 56: Distribution of extractive materials in the WPA 

Future potential for extractives in the WPA 

No assessment of the future potential of extractive resources in the WPA was performed in this report. 

Economic value of extractives in the WPA 

The NPV of Extractive materials in the WPA was not calculated for this report. 
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3 Economic impact assessment 

3.1 Economic impact assessment key findings 

An economic assessment has been undertaken to quantify the direct and indirect economic impacts associated with 

possible future mineral and energy resource developments in the WPA. The assessment reflects the total economy-wide 

impacts by using a specialised model for this purpose.  

The economic modelling framework employed is a computable general equilibrium (CGE) model, which is a 

sophisticated, multivariate model that measures the effect an investment or initiative has on the national and 

state/territory economies. A CGE model takes into account the direct and indirect effects as well as the resource 

constraints of the economy by recognising that increased demand for labour and capital in some sectors comes at the 

expense of other sectors. The specific model used is Victoria University’s Regional Model (VURM); which contains 

multiple regions, industries and commodities and therefore provides a highly disaggregated representation of the 

Australian economy. A dynamic version of the model is used, which enables an analysis of the WPA’s impacts over the 

development and operation phases. 

Three scenarios are analysed here – the low, best and high scenarios set out in the prior chapter. The key inputs into the 

economic assessment include, for each of the three scenarios, the development phase costs of exploration expenditure 

for mining projects and capital expenditure for both mining and energy resource projects.  

State level results were the focus of this assessment. As states exist in an economy competing nationally for capital and 

labour, the gains to the state where possible future mine mineral and energy resource developments are located 

typically means a relative loss of resources from other states. 

The analysis shows significant impacts to gross state product (GSP) and jobs in the SA economy, as well as supporting 

growth in Australia’s gross domestic product (GDP). A summary of the economic impact results is presented in Table 51. 

Table 51: Summary of economic impacts 

Outcome modelled Low scenario Best scenario High scenario 

 SA GSP 

($2022-23, 

discounted at 7%) 

Development phase  

(2023/24 – 2033/34)  
$4.4bn $9.4bn $18.2bn 

Operation phase  

(2034/35 – 2060/61) 
$5.4bn $14.6bn $27.4bn 

Total (2023/24 – 2060/61) $9.8bn $24.0bn $45.6bn 

 Australian GDP 

($2022-23, 

discounted at 7%) 

Development phase  

(2023/24 – 2033/34) 
$1.0bn $2.3bn $4.4bn 

Operation phase (2034/35 – 

2060/61) 
$0.3bn $0.5bn $2.4bn 

Total (2023/24 – 2060/61) $1.3bn $2.8bn $6.8bn 

SA employment  

(FTE)  

Development phase – Average 

annual (2023/24 – 2033/34) 
3,000 6,700 12,900 

Development phase – Peak 

investment year (2033-34) 
5,400 15,300 33,800 

Operation phase – Average annual 

(2034/35 – 2060/61) 
3,600 10,400 18,800 

 SA state royalties 

($2022-23, 

undiscounted) 

Operation phase - Average annual 

(2034/35 – 2060/61) 
$0.1bn $0.3bn $0.5bn 

Operation phase - Total  

(2034/35 – 2060/61) 
$1.7bn $6.3bn $12.7bn 

Source: Scyne Advisory analysis (2023) using Victoria University's VURM CGE model
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3.2 Scenarios 

The economic impacts of potential future mine developments in the WPA have been modelled under three 

scenarios, that of a ‘Low’, ‘Best’ and ‘High’ scenario respectively. These scenarios are described in detail in Appendix 

A of this report. Key points to note of the scenarios are:  

• Across the three scenarios, only deposit types with a high likelihood of discovery and with potentially high-value

grade-tonnage characteristics for major mineral commodities and key critical commodities have been

considered.

• ‘Analogue deposits’ have been used to represent the potential future mine development scenarios that could

occur in the WPA, over a 15–20-year timeframe. It is assumed that the analogue deposits used in this assessment

reasonably reflect the characteristics (global resource size, grade, depth of overburden, and other core

characteristics) of a deposit that may be discovered in the WPA in the future. Where possible, analogue deposits

used in the respective scenarios are based on existing deposits in the WPA (e.g., Prominent Hill).

• The analogues used across the ‘Low’, ‘Best’ and ‘High’ estimates for each commodity were combined in an

additive manner, with multiples of the same analogue added to provide scale, to ensure consistency across

these three estimates (see Table 52). For example, for Copper, the Low scenario includes one scaled down

Emmie Bluff and one scaled down Prominent Hill, while the Best scenario includes these mines at full scale, as

well as one Carrapateena, and the High scenario including two of each mine.

• The one exception to this approach is Nickel, where three different analogues are used for ‘Low’, ‘Best’ and

‘High’. This approach was taken to reflect:

– the lack of SA analogues

– the significant increase in scale between the Low, Best and High to reflect the range in potential deposit

sizes.

• Using AEMO’s 2022 ISP to estimate the future potential for solar and wind in the WPA, the Progressive Change

scenario has been used as a ‘Low’ estimate, the Step Change scenario as the ‘Best’ estimate and the Hydrogen

Superpower scenario as the ‘High’ estimate of future solar and wind generation potential in the WPA. Under

these scenarios, the projected generation capacity by 2050 in the Roxby Downs REZ are shown in Table 52. The

capacity is driven entirely by solar PV – the modelling outcomes under all scenarios did not project any wind

generation in the Roxby Downs REZ.

Table 52: Summary of analogue deposits and renewable energy projects used in the economic impact assessment 

Commodity Low Best High 

Gold 
1 Prominent Hill 

(scaled to 110 Mt ore) 

1 Challenger 2 Challenger 

1 Carrapateena 2 Carrapateena 

1 Prominent Hill 2 Prominent Hill 

Copper 

1 Emmie Bluff 

(scaled to 7.7 Mt ore) 
1 Emmie Bluff 2 Emmie Bluff 

1 Prominent Hill  

(scaled to 110 Mt ore) 

1 Prominent Hill 2 Prominent Hill 

1 Carrapateena 2 Carrapateena 

Uranium 
1 Prominent Hill 

(scaled to 110 Mt ore)a 

1 Prominent Hilla 2 Prominent Hilla 

1 Beverley 2 Beverley 

Iron 1 Buzzard/Tui 3 Buzzard/Tui 
3 Buzzard/Tui 

1 Central Eyre Iron Project 

Heavy Mineral 

Sands 

1 Jacinth-Ambrosia 

(scaled down to 39 Mt ore) 
1 Jacinth-Ambrosia 2 Jacinth-Ambrosia 

Silver 1 Prominent Hill 2 Prominent Hill 
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Commodity Low Best High 

1 Prominent Hill  

(scaled to 110 Mt ore) 
1 Challenger 2 Challenger 

 1 Emmie Bluff 

(scaled to 7.7 Mt ore) 

1 Emmie Bluff 2 Emmie Bluff 

1 Carrapateena 2 Carrapateena 

Nickel Cassini (WA) Nova-Bollinger (WA) Nebo-Babel (WA) 

Cobalt 
1 Emmie Bluff  

(scaled to 7.7 Mt ore) 
1 Emmie Bluff 2 Emmie Bluff 

Renewable 

energy 

650 MW per Progressive Change 

AEMO ISP scenario  

700 MW per Step Change 

AEMO ISP scenario 

3,400 MW per Hydrogen 

Superpower AEMO ISP scenario 

Source: Scyne Advisory and DEM analysis, 2023 
Notes: The scenarios represent possible future mines that may be developed in addition to the currently operating 
mines in the WPA.  
a. Prominent Hill does not currently produce Uranium; however, we have adopted the Uranium production estimate
from the 2018 Geoscience Australia report in the best and high scenarios.

3.3 Inputs and assumptions 

The potential future mine mineral and energy resource developments within the WPA are likely to generate 

significant economic impacts for the SA (and national) economy.  

At the state level, these impacts are largely driven by a combination of: 

• Investment and employment during the development phase of mineral and energy resources – development

impacts are relating to expenditure on the development of potential future mineral and energy resources and

include the exploration and capital expenditures used to develop these resources within the WPA.

• Business expenditure and employment during the operation phase – operational impacts are relating to the

ongoing running and maintenance of the mineral and energy resources once they are commissioned.

Operational impacts include the day-to-day activities that occur at the various facilities.

• Productivity benefits during the operation phase - renewable energy investments in the Roxby Downs REZ will

enable newly developed mines in the WPA to more quickly uptake cleaner energy sources. This will reduce the

CO2 emissions offset costs otherwise applicable under the Safeguard Mechanism for the mining industry in SA.24

At the national level, the impacts are driven by the focus on expanding SA’s resources sector and the following 

assumptions implicit to CGE modelling:  

• Australia is a small open economy reliant on net capital inflows to fund investments. The share of foreign

ownership by industry in the model is fixed. This assumes that the availability of foreign investment and foreign

ownership of capital are limited, and not affected by domestic variables or policies, except that when an industry

expands, so does the capital owned by foreigners.

• The model allows the capital stocks in SA industries to deviate from their base case levels. The size of the capital

stock is determined through demand from the production sector, given the rental price for capital. This implies a

long-run assumption in which the size of the capital stock is flexible. The model also assumes that investment in

each regional industry in the long-run will deviate from the base case in line with deviations in the industry’s

capital stock.

24  Other than this productivity shock, the analysis assumes no changes in technologies or new innovations other than those that would be employed 

by the selected analogous already. This assumption applies both over time and across all scenarios. 
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• An increase in investment during the development phase increases the cost of capital for other industries in

Australia. During the development phase, real wages rise as employment expands and wages in SA rise relative

to wages elsewhere in Australia. At the end of the development phase these cost pressures suddenly cease and

real wages in SA begin to fall. Real wages respond sluggishly in the model and rise in relative terms in the rest of

Australia. Also, the concentration of investment in SA is reflected in the relative size of the impacts in SA

compared to the national impacts.

• The scenario modelled focusses on expanding SA’s resource sector. Apart from the renewable energy source

substitution, we have not assumed any complementary policy adjustments affecting mining inputs or

productivity that would exogenously drive growth of the mineral mining sector in Australia. To that effect, the

results present the economic impact of the project itself – rather than accounting for any external factors that may

lead to additional economic growth.

To estimate the benefits that will be generated in each of the scenarios modelled, a series of ‘shocks’ or inputs are 

applied that vary the CGE model from its base case. These shocks are described below. 

3.3.1 Development expenditure 

The low, best and high scenarios described above have been valued for use as inputs into the CGE model. In 

estimating investment into the development of the mines in the WPA, the following assumptions are made: 

• Only development capital expenditure and exploration costs (Table 53) are used as investment inputs in the 

CGE model. Annual operating expenditure and sustaining capital expenditure is accounted for within the CGE 

model.

• As noted in Chapter 2, in the absence of alternative assumptions, all discoveries of deposits are assumed to be 
made in the 2023-24 financial year, with a 10-year exploration period following discovery assumed for each mine 
site. The total exploration cost per discovery is assumed to be $210 million for each mine.25

• All other figures used as inputs into the CGE model, such as specific development capital expenditures, 
construction time and operation periods specific to each analogue can be found within Appendix A of this report 
under Section 1.4.6.

Table 53: Total investment expenditure ($2022-23, real, billions, undiscounted) 

Low scenario Best scenario High scenario 

Sub-total exploration expenditure 1.0 2.1 3.6 

Sub-total capital expenditure 1.6 5.1 16.9 

Total development expenditure 2.6 7.2 20.5 

Source: Scyne Advisory  and DEM analysis, 2023 

The annual investment expenditure on potential future mine mineral and energy resource developments within the 

WPA in each scenario is illustrated in Figure 57. 

25
 Schodde, R., 2019, Long term trends in gold exploration, NewGenGold Conference 
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Figure 57: Annual capital investment expenditure ($2022-23, real, billions, undiscounted) 

Source: Department for Energy and Mining, Scyne Advisory analysis, 2023 

From 2023 to 2032, expenditure on exploration costs for each discovery are input into the model within each 

scenario. As more mine sites are included in each option, this investment expenditure is larger for the Best and High 

scenarios respectively. Following this 10-year period, development expenditure on constructing the mine sites is 

included. Similarly, this expenditure is larger for the Best and High scenarios, as a larger number of mines are 

included. During this stage, the peak year of investment expenditure in each scenario is in the 2033/34 financial 

year. In addition to the expenditure on the mine sites, capital expenditure identified in AEMO’s ISP on solar 

investments in the WPA are included. As a result, ongoing investment is included in the modelling within the 

renewable electricity generation sector until as late as 2049 in the High scenario. 

3.3.2 Productivity benefits 

The mining industry in Australia is one of the country’s largest greenhouse gas emitters.26 These emissions are 

largely made up of stationary energy emissions from the burning of fuels for energy. Emissions from iron ore and 

other minerals mining are estimated to account for around 10 Mt C02-e in 2020.27 This is projected to remain 

largely stable to 2030, with a 20 per cent decline forecast between 2030 and 2035. This trend is expected to 

accelerate after this in anticipation of net-zero targets by 2050.  

The key driver of this decrease in emissions will be through the electrification of mining equipment, and by 

switching from diesel to electricity use. 28 The renewable energy investments in the Roxby Downs REZ will support 

this switch – enabling the newly developed mines in the WPA to more quickly uptake cleaner energy sources. The 

productivity gain included as a shock in the model is therefore based on the avoided CO2 emissions offset costs 

otherwise applicable under the Safeguard Mechanism – estimated by the average diesel emissions intensity 

(sourced from 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories) and the 

Australian Carbon Credit Unit price (sourced from the Clean Energy Regulator). 

26
 DCCEW (2022), Australia’s emissions projections 2022 

27  Ibid. 

28
 Ibid. 
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3.4 Results 

This section outlines the key economic impacts including the net impacts to GSP/GDP, employment, household 

consumption, exports, investment, real wages, gross value add (GVA) at the industry level, and royalties. All 

percentage change impacts reported represent percentage increases in addition to baseline level growth.  

As a background to understanding the simulation results it is important to note that the future mine mineral and 

energy resource developments will attract resources (both labour and capital) from other States and Territories in 

Australia. In other words, there will be a redistribution of labour and capital from other industries and regions in 

Australia to these future development activities. For this reason, the results described below focus on the impacts at 

the SA level, with a summary level analysis for national results.  

3.4.1 Development phase impacts 

The timing of the development phase differs slightly in each of the modelled scenarios, due to varied construction 

time requirements for some of the mines included in the Best and High scenarios. 

SA’s development phase impacts 

Table 54 shows the SA results across investment, employment, household consumption and GSP in the peak year of 

investment across all three scenarios, which is 2033-34. 
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Table 54: Change in selected macroeconomic indicators in the peak year of the development phase (2033-34) in SA 

Economic indicator Low Scenario Best Scenario High Scenario 

Investment +2.2% +8.2% +19.6% 

Employment +0.5% +1.5% +3.4% 

Household consumption +0.3% +0.9% +2.0% 

Gross state product (GSP) +0.6% +1.6% +3.4% 

Source: Scyne Advisory analysis 2023, VURM model.  

The following points are noted about SA’s macroeconomic impacts in the development phase: 

• Large increases in investment across each of the scenarios are a direct result of the expenditure on exploration

and development of potential future mineral and energy resources in the WPA. This indicates SA’s total

investment in the peak year of development will be between 2.2 per cent (in the Low Scenario) and 19.6 per cent

(in the High Scenario) higher than it would otherwise be.

• The exploration and construction of the mining and energy resources of the WPA will require a range of skilled

workers in SA. Employment is boosted by 0.5 per cent in the Low Scenario, 1.5 per cent in the Best Scenario and

3.4 per cent in the High Scenario during the peak year of investment expenditure.

• SA’s household consumption – the spending by households on goods and services and which is a measure of

economic standard of living – will increase during the development phase due to a rise in local employment,

meaning household incomes rise.

• As a result of these impacts to investment and household consumption, SA’s GSP is anticipated to grow by 0.6

per cent in the Low Scenario, 1.6 per cent in the Best Scenario and up to 3.4 per cent in the High Scenario in the

peak year of investment expenditure.

In addition to the above macroeconomic impacts, an industry breakdown of the contribution to GSP in SA is 

provided in Figure 58 for the development phase and Table 56 for the operations phase. The contribution of 

industries to overall GSP is illustrated by its GVA. GVA is a measure of the dollar value of goods and services 

produced by an industry, less the cost of all inputs attributable to that production. During the development phase, 

the Construction industry provides the largest contribution to SA's change in GSP. The following points are made 

about the industry impacts in the development phase:  

• In the Low scenario, the Construction industry is expected to generate $110 million in GVA, $300 million in the

best scenario, and $650 million in the High scenario.

• The Mining industry also delivers a strong contribution to SA’s GSP – largely due to early production of minerals

from mines with a shorter development phase.

• In addition to Mining and Construction, most SA industries are expected to generate increased GVA during the

development phase. Industries that directly support the Construction industry by providing inputs, including

Manufacturing, Electricity, Gas, Water and Waste Services, Wholesale Trade, Transport, Postal and Warehousing,

Financial and Insurance Services and Professional, Scientific and Technical Services are all anticipated to expand

their output as a result of the development of potential mine sites in the WPA.

• Consumer facing industries including Retail Trade, Accommodation and Food Services and Health Care and

Social Assistance are also expected to contribute to increased GSP in SA during the development phase. This is

a result of increased household consumption, driven by higher employment and real wages in the state.

• The only industry with a negative impact to GVA is the Agriculture, Forestry and Fishing industry. As another

primary production industry (like Mining), that does not directly provide inputs to mining development, the

impacts from increased investment in the Mining industry to real wages result in a diversion of inputs away from

Agriculture, Forestry and Fishing. Furthermore, being that this sector is also export focussed, the higher terms of

trade and appreciating exchange rate mean food and fibre exports will be less competitive.
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Figure 58: Average annual GVA impact in SA by industry during development phase (2023/24 – 2033/34), ($2022-

23, real, millions, undiscounted) 

Source: Scyne Advisory analysis 2023, VURM model. 

Australia’s development phase impacts 

Table 55 shows the national results across investment, employment, household consumption and GDP in the peak 

year of investment (2033-34) across all three scenarios. 

Table 55: Change in selected economic indicators in the peak year of the development phase (2033-34) in Australia 

Economic indicator Low Scenario Best Scenario High Scenario 

Investment +0.07% +0.31% +0.79% 

Employment 0.00% 0.00% 0.00% 

Household consumption +0.02% +0.07% +0.17% 

Gross domestic product (GDP) +0.01% +0.02% +0.04% 

Source: Scyne Advisory analysis 2023, VURM model.  

The following comments are noted about Australia’s impacts in the development phase: 

• National investment is anticipated to grow in each of the modelled scenarios. This is largely driven by the

increase seen in SA. The national impact is dampened as compared with the result in SA, as the significant

investment expenditure in the state diverts capital for business investment away from other sectors and regions

of the national economy.

• While the labour market impacts are concentrated in SA, the project also draws in labour from interstate. There is

a decline in employment interstate, which on a national level is offset by the increase in labour demand in SA
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meaning there is a temporary net increase in employment nationally. This is because the CGE model emulates 

the real economy in which competition for labour and resources exists between states in a constrained system. 

Here, the remaining states and territories compete for labour and net to a negative result where SA experiences 

positive jobs growth in the short term. As the peak investment year in the development phase is in the 10th year 

of expenditure, the overall impact on national employment is negligible by this stage in each of the scenarios, as 

increases to real wages start to dampen the short-term increase in the earlier years. 

• Household consumption across Australia is marginally boosted, despite no overall increase in employment

nationally. This is largely due to increases in real wages resulting from the significant demand for employment in

SA.

• Overall, the possible future mine mineral and energy resource developments within the WPA are anticipated to

have a positive impact on economic activity in Australia. In the peak year of the development phase, the project

will increase Australia’s GDP by between 0.01 per cent and 0.04 per cent.

3.4.2 Operational phase impacts 

The impacts during the operational phase represent the economic activity generated by the ongoing operation of 

the mine sites and electricity generation investments, as well as the productivity benefits detailed in Section 3.2.2. 

For consistency of reporting, the operational phase for each of the scenarios is assumed to begin in the same year, 

2035-36.29 

SA’s operational phase impacts 

Table 56 shows the average annual results to SA’s exports, investment, employment, household consumption and 

GSP over the operations phase across all three scenarios (2034/35 – 2060/61). 

Table 56: Average annual change in selected economic indicators during the operations phase (2034/35 – 2060-61) 

in SA 

Economic indicator Low scenario Best scenario High scenario 

Exports +1.4% +4.5% +8.6% 

Investment +0.4% +1.0% +2.1% 

Employment +0.3% +0.9% +1.6% 

Household consumption +0.2% +0.6% +1.1% 

Gross state product (GSP) +0.4% +1.0% +2.0% 

Source: Scyne Advisory analysis 2023, VURM model.  

The following comments are noted about SA’s impacts in the operational phase: 

• Significant increases in exports are observed in SA due to increased mineral production in the state, ranging on

average from 1.4 per cent in the low scenario, to 8.6 per cent in the high scenario, annually.

• Investment continues to expand in the operational phase as renewable energy projects are developed into the

2040s. Furthermore, a shift away from diesel usage in the mining industry in SA leads to a productivity

improvement in the industry. As a result of this cost saving, business investment expands in the state during the

operational phase – largely driven by sustaining capital expenditure in the mining industry.

• An increased level of employment in SA is expected to continue over the course of the operations phase to

support the increased level of mineral mining in the WPA.

29
 The final year of investment expenditure is 2033/34 for the Low scenario, 2034/35 for the Best scenario and 2035/36 for the High scenario  
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• Household consumption will rise due to increased employment in SA.

• Cumulatively, potential future mine developments in the WPA will have a positive impact on the SA economy

during operation. On average, SA’s GSP will rise between 0.4 per cent and 2 per cent annually. Comparatively,

SA’s GSP has risen by an average of 1.7 per cent annually over the last decade.30

In addition to the above macroeconomic impacts, an industry breakdown of the contribution to GSP in SA is 

provided in Figure 59 for the operations phase. The industry impacts during the operations phase follow a similar 

pattern to those during the development phase. However, due to increased mineral production in the WPA, the 

Mining industry is the largest contributor to SA’s increased GSP during the operations phase. The following 

comments are key to understanding the industry impacts in the operational phase:  

• The Mining industry is projected to boost its annual GVA on average by $220 million in the Low scenario, $690

million in the best scenario, and $1.4 billion in the High scenario.

• Industries that directly support the Mining industry are all anticipated to benefit from the development of

potential mine sites in the WPA. Sectors in the Mining supply chain that expand include: Manufacturing,

Electricity, Gas, Water and Waste Services, Wholesale Trade, Transport, Postal and Warehousing, Financial and

Insurance Services and Professional, Scientific and Technical Services.

• Consumer facing industries are expected to increase their economic contribution due to increased employment

in the state.

Figure 59: Average annual GVA impact in SA by industry during operations phase (2034/35 – 2060/61), ($2022-23, 

real, millions, undiscounted) 

Source: Scyne Advisory analysis 2023, VURM model. 

30
 ABS (2022), Australian National Accounts: State Accounts 
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Australia’s operational phase impacts 

Table 57 shows the average annual results to national exports, investment, employment, household consumption 

and GSP/GDP over the operations phase across all three scenarios (2034/35 – 2060/61). 

Table 57: Average annual change in selected economic indicators during the operations phase (2034/35 – 2060/61) 

in Australia 

Economic indicator Low Scenario Best Scenario High Scenario 

Exports -0.01% -0.03% -0.03% 

Investment 0.00% -0.01% +0.01% 

Employment 0.00% 0.00% 0.00% 

Household consumption 0.00% +0.01% +0.02% 

Gross domestic product (GDP) 0.00% 0.00% +0.01% 

Source: Scyne Advisory analysis 2023, VURM model.  

The following comments are noted about Australia’s impacts in the operational phase: 

• Despite a significant increase in exports in SA, national exports are modelled to decline during the operational

phase. This is as a result of the 'Dutch Disease' phenomenon, which is where the initial investment in the

development phase causes the Australian dollar to appreciate due to the increased sourcing of capital from

offshore. The Australian dollar is estimated to stay above the base case for the duration of the operational phase,

and hence other exporting sectors become less competitive because their products are now more expensive in

an international market.

• The overall impact on national investment in the operations phase is minor, with the increases seen in SA’s

investment largely being offset by diverting investment capital from other states and by pushing up the cost of

capital, which makes other sectors’ investments less attractive at the margin.

• The overall employment impact across Australia is negligible, as a standard assumption of the CGE model is that

nationally the labour market is assumed to return to normal levels that are determined by long run demographic

trends such as population growth and labour force participation.

• The development of mineral mining and energy resources in SA is expected to deliver a small increase nationally

in household consumption. This is largely due to small rises in real wages as a result of the productivity benefits

to the mining sector.

• The annual average impact on GDP in Australia during the operations phase of the project is anticipated to be

negligible in the Low and Best Scenarios. This is due to decreases to exports outside of SA. In the High Scenario,

the development of mineral mining and energy resources in SA is expected to increase Australia’s GDP by 0.01

per cent on average from 2034/35 to 2060/61.

3.4.3 State royalties 

Mineral commodities recovered from mineral land in SA are subject to state royalty payments, as specified in the 

provisions of the Mining Act 1971 and the Mining Regulations 2020. Table 58 shows the average annual and total 

royalty returns paid to the SA government as a result of future mine developments in the WPA across the Low, Best 

and High scenarios. The key findings are:  

• Increased mineral production in the WPA results in significant royalty payments received by the SA government.

Average annual royalty payments across the three scenarios measure at $70 million, $250 million and $492

million respectively.
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• Total royalty payments received across all categories by the state government in FY2022 was $383 million,31 or

$413 million in 2023-dollar terms. Therefore, the additional revenue from mining developments in the WPA

represent a 17 per cent, 61 per cent and 123 per cent increase to royalty payments across the three scenarios.

31
 Department of Treasury and Finance, Consolidated Financial Report (2021-2022) 
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Table 58: Change in royalties payments to the SA Government ($2022-23, real, millions, undiscounted) 

Royalties Low Scenario Best Scenario High Scenario 

Operations phase 

(2034/35 – 2060/61) 

Average annual 70 250 500 

Total 1,700 6,300 12,700 

Source: Scyne Advisory analysis 2023, VURM model. 
Note that the royalties have been estimated using the change in capital stock in the economic modelling multiplied 
by the base case royalties payments. They have not been calculated on the basis of production level or commodity 
prices.  

3.4.4 Aggregate results 

The possible future mine mineral and energy resource developments within the WPA will stimulate economic 

activity and raise aggregate demand in SA – observed in the increase SA’s GSP as indicated in Figure 60.  

In SA, GSP receives a positive increase during development phase, gaining up to $1.3 billion, $3.7 billion and $7.3 

billion in 2035 in the Low, Best and High scenarios respectively. By 2061 SA’s GSP is $480 million, $1.63 billion and 

$3.66 billion higher per annum than in the base case in the Low, Best and High scenarios respectively, reflecting 

increased activity associated with the developments and the productivity improvements. 

Figure 60: Change in GSP in SA over the development and operations phases ($2022-23, real, millions, 

undiscounted) 

Source: Scyne Advisory analysis 2023, VURM model. 

The employment impacts in SA are largest during the development phase, reaching a peak of 6,400, 18,200 

and 35,900 jobs supported in 2035 in the Low, Best and High scenarios respectively (Figure 61). By 2061 

employment in SA is beginning to return to equilibrium levels, with 1,500, 5,100 and 10,500 jobs in the Low, 

Best and High scenarios respectively also a result of increased activity associated with the developments. 
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Figure 61: Change in employment in SA over the development and operations phases (FTE) 

Source: Scyne Advisory analysis 2023, VURM model. 

Table 59 contains a summary of the key economic impacts of possible future mine mineral and energy resource 

developments within the WPA on the SA and Australian economies. Key findings include:  

• In the Low scenario, SA’s GSP increases in total by $9.8 billion (in present value terms) over the next 39 years

($4.4 billion during the development phase and $5.4 billion during the operational phase). In total GDP

increases by $1.3 billion (in present value terms) over the next 39 years – of which $1.0 billion is during the

development phase and $0.3 billion during the operational phase.

• In the Best scenario, the future developments in the WPA are projected to contribute $24.0 billion and $2.8

billion (in present value terms) over the next 39 years in SA’s GSP and Australia’s GDP respectively – of

which $9.4 billion in SA’s GSP and $2.3 billion in Australia’s GDP is during the construction phase,

and $14.6 billion in SA’s GSP and $0.5 billion in Australia’s GDP during the operational phase.

• In the High scenario, the development of potential mine sites is projected to contribute $45.6 billion (in present

value terms) to SA’s GSP, and $6.8 billion to Australian GDP, over the next 39 years. In SA, $18.2 billion is

attributed to the development phase and $27.4 billion to the operation phase, while nationally, the development

and operation phase contribute $4.4 billion and $2.4 billion, respectively.

Table 59: Aggregate results to GSP in SA, GDP and employment 

Low scenario Best scenario High scenario 

Development phase  

SA GSP ($2022-23, 7% discount rate) $4.4bn $9.4bn $18.2bn 

Australia GDP ($2022-23, 7% discount rate) $1.0bn $2.3bn $4.4bn 

SA Employment – Average annual 3,000 6,700 12,900 

SA Employment – Peak investment year (2033-34) 5,400 15,300 33,800 

Operations phase (2034/35 – 2060/61) 

SA GSP ($2022-23, 7% discount rate) $5.4bn $14.6bn $27.4bn 

Australia GDP ($2022-23, 7% discount rate) $0.3bn $0.5bn $2.4bn 

SA Employment – Average annual 3,600 10,400 18,800 

Total (2023/24 – 2060/61) 

SA GSP ($2022-23, 7% discount rate) $9.8bn $24.0bn $45.6bn 

Australia GDP ($2022-23, 7% discount rate) $1.3bn $2.8bn $6.8bn 

Source: Scyne Advisory analysis 2023, VURM model. 
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A Resource prospectivity technical appendix 

A.1 Resource potential maps

A.1.1 Approach

There have been two approaches to developing the updated resource potential maps, or prospectivity maps, that have 

been presented in this report.  

1 Interpretive approach: This approach has been adopted for commodities with more than three input layers. The 

number and type of inputs do not define exact permissive tracts areas and interpretation was required to translate 

the alignment of inputs from the mineral deposit model into permissive tracts and prospectivity ratings. This 

approach is described in additional detail below. The commodities/deposit styles in this report mapped with this 

approach are: 

Iron-oxide Copper Gold Lode Gold Natural Hydrogen 

Uranium (all styles) Iron Sedimentary-hosted Copper 

2 Data-constrained approach: This approach has been adopted for commodities with 3 or less input layers. The 

output map presents the potential distribution of the commodity based on the geospatial distribution of the input 

layers. A single input layer represents a prospectivity rating of 1 level, and an area with overlapping inputs is rated as 

the sum of the number of inputs, in other words, two overlapping inputs is assigned a rating of Low/Moderate. The 

commodities/deposit styles in this report mapped with this approach are: 

Clay-hosted REEs High Purity Alumina Lead and Zinc 

Exceptions to these two approaches are: 

• Any maps unchanged from Geoscience Australia’s 2018 or 2010 assessment

• Lithium, where the prospectivity map and ratings were adopted from Mernagh’s 2013 assessment

• Solar and Wind, where areas suitable for solar and wind energy are defined using threshold values of direct normal

irradiation and average wind speed

• Groundwater and Extractive Materials, where the maps are defined by the presence of inputs and a prospectivity

rating is not assigned.

Interpretive methodology: 

The approach to mapping the Iron-oxide Copper Gold prospectivity map will be used as an example for this 

methodology: 

The inputs proposed by the Department for Energy and Mining for IOCG deposits are listed in Appendix Table 1. 
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Appendix Table 1: Geological inputs used for the Iron-oxide Copper Gold deposit model 

Deposit style Geological Criteria Inputs Considerations 

Iron-oxide 

Copper Gold 

Key host units and fluid 

sources 

• Hiltaba Suite 

• Donington Suite 

• Mount Woods Complex 

• Wallaroo Group 

• Hutchison Group 

• Banded Iron Formations 

Faults Archean to Early Mesoproterozoic faults 1 km buffer 

Drillhole Geochemistry Locations where maximum drillhole geochemistry 

indicate Copper > 10 times crustal abundance 

2 km buffer added around 

drillhole location 

Geophysics • Co-incident gravity and magnetic anomalies

• Magnetotellurics 

23.5 to 26.2 km depth slice 

used for MT response 

An overview of the approach followed, including a graphical representation, is provided below: 

Methodology: 

1. Collate input data and filter based on specified constraints. Convert the input layers to rasters,

where the presence of the geological input is defined with a value of 1, all other areas as zero.

1.1. Define the solid geology input layer from the Solid Geology Archaean-Early Mesoproterozoic 

polygons layer, edited to only include the specified units. 
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Methodology: 

1.2. Define the fault input layer from the Archaean-Early Mesoproterozoic faults layer, apply a 1 km 

buffer to the line data. 

1.3. Define the drillhole chemistry input layer by filtering for occurrences where Copper > 270 ppm 

and apply a 2 km buffer to the point data/ 
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Methodology: 

1.4. Define the gravity anomaly input layer. 

1.5. Define the magnetic anomaly input layer. 
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Methodology: 

1.6. Define the magnetotellurics layer using the depth slice around 25 km. Define the boundary of 

structures by selecting where the MT response is changing at the greatest rate, where Band 1 or R 

values > 189. Reclassify the raster and convert to a polygon, apply a 10 km buffer. 
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Methodology: 

2. Sum the input layers, with equal weighting, into a single stack.
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Methodology: 

3. Interpret areas with similar input combinations and delineate them. The boundary of delineated

areas is subjective and is based on the number of inputs, the concentration of inputs, the character of

the geophysical inputs, the presence of major faults and the absence of critical inputs for the mineral

deposit model (such as key host units and fluid sources).
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Methodology: 

4. Assign a prospectivity rating (Low, Low/Moderate, Moderate, Moderate/High and High) to each

area based on the presence of mineral deposit model components. Where all inputs for the

mineral deposit model are present, or areas with known deposits of the type, a rating of 5 or

‘High’ prospectivity is assigned. Interpretation is subjective and has been based on the type of

inputs present, the concentration of inputs, the presence of known deposits/occurrences and the

absence of critical inputs for the mineral deposit model (such as key host units and fluid sources).
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A.2 Approach to estimating undiscovered resources in the
Woomera Prohibited Area 

A.2.1 Group A: Singer’s approach

Mineral Deposit Densities for Estimating Mineral Resources 32 

Singer (2008) first introduced the approach for estimating mineral resources using mineral deposit densities, which was 

then built upon by Singer and Kouda (2011), forming the basis of the WPA quantitative undiscovered resource estimation 

model.33 34

The empirical evidence presented in Singer’s 2008 study indicates that the “processes affecting the number and 

quantity of resources in geological settings are very general across many types of mineral deposits”.35 The variables of 

permissive area and deposit size are used to perform a multiple linear regression to estimate the total amount of 

mineralisation and the number of deposits. The variables are based on ten different types of mineral deposits from 108 

permissive control tracts around the world, which aims to generalise across deposit types and sizes. The regression 

models proposed have a high predictive power with an R2 of 0.91 for deposit count and 0.95 for total tonnage.  

Typically, undiscovered deposits are estimated by expert judgement. However, these expert estimations can be 

combined with deposit density models. Results from previous studies reveal patterns between permissive tracts areas 

and deposit sizes with deposit density and total resources in a tract. 

The data set in the paper only uses grades and tonnages from well-explored deposits that meet the rules appropriate to 

the deposit type. Additionally, all mineralised rock or alteration separated by less than two kilometres of un-mineralised 

or unaltered rock was combined into one deposit, i.e., if alteration zones of two deposits are within two kilometres of 

each other, the deposits are treated as a single deposit. For most deposits and densities used in the study, parts of the 

permissive area were excluded because there are areas where the mineral could not exist. 

The relationship between permissive area and deposit density applies across deposit types, which allows this model to 

be a general estimator deposit density and total tonnage.  

The data must be transformed into log-log space so that the residuals meet the assumptions of linear regression which is 

why there appears logarithm functions on the variables in the regression equation. 

32
 Singer, D. A. (2008). Mineral deposit densities for estimating mineral resources. Mathematical Geosciences, 40, 33-46. 

33
 Ibid. 

34  Singer & Kouda. (2011) 

35
 Singer. (2008) 
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The first regression model which estimates Density is: 

log(𝐷𝑒𝑛𝑠𝑖𝑡𝑦) = 4.2474 − 0.5146 log(𝐴) − 0.2254log⁡(𝐷𝑒𝑝𝑜𝑠𝑖𝑡⁡𝑆𝑖𝑧𝑒) 

where: 

𝐷𝑒𝑛𝑠𝑖𝑡𝑦 = number of deposits per 100,000𝑘𝑚2 

𝐴 =⁡permissive area in 𝑘𝑚2 

𝐷𝑒𝑝𝑜𝑠𝑖𝑡⁡𝑠𝑖𝑧𝑒 =⁡the median of the tonnage of interest (in millions of metric tons) 

To convert the regression output into number of deposits for the permissive area and deposit size, the following formula 

is used: 

𝑁𝑢𝑚𝑏𝑒𝑟⁡𝑑𝑒𝑝𝑜𝑠𝑖𝑡𝑠 =
𝑝𝑒𝑟𝑚𝑖𝑠𝑠𝑖𝑣𝑒⁡𝑎𝑟𝑒𝑎

100,000
× 10log⁡(𝐷𝑒𝑛𝑠𝑖𝑡𝑦) 

Similarly, permissive area and deposit size also allow an estimation of total mineralised rock which can be determined by 

the following equation: 

log(𝑇𝑜𝑡𝑎𝑙⁡𝑡𝑜𝑛𝑛𝑎𝑔𝑒) = ⁡−1.038 + 0.6784 log(𝐴) + 0.6193log⁡(𝐷𝑒𝑝𝑜𝑠𝑖𝑡⁡𝑆𝑖𝑧𝑒) 

where: 

𝑇𝑜𝑡𝑎𝑙⁡𝑡𝑜𝑛𝑛𝑎𝑔𝑒 = total tonnage of all mineralised rock in the delineated tract of the deposit type 

𝐴 = permissive area in 𝑘𝑚2 

𝐷𝑒𝑝𝑜𝑠𝑖𝑡⁡𝑠𝑖𝑧𝑒 =⁡the median of the tonnage of interest (in millions of metric tons) 

The equations appear to be capable of estimating number of deposits and total mineralised rock for any deposit type. 

Probabilistic Estimates of Number of Undiscovered Deposits and Their Total Tonnages in 
Permissive Tracts Using Deposit Densities36 

This paper builds upon Singer’s 2008 study and introduces prediction intervals and a method to account for discovered 

deposits.37 

36  Singer & Kouda. (2011) 

37
 Singer. (2008) 
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Generalised Deposit Estimate 

Estimators based on 109 permissive areas and 10 deposit types enable a generalised deposit estimation with an 𝑅2 of 

0.91. The updated regression equation from Singer (2011) is:38The updated regression equation from Singer and Kouda 

(2011)39 is: 

𝑙𝑜𝑔10(𝐷𝑒𝑛𝑠𝑖𝑡𝑦50) = 4.21 − 0.499 log10(𝑎) − 0.225 log10(𝑠) 

where: 

𝐷𝑒𝑛𝑠𝑖𝑡𝑦50 =⁡the 50th percentile estimate in number of deposits per 100,000𝑘𝑚2

𝑎 =⁡permissive area in square kilometres 

𝑠 =⁡mean deposit size in millions of metric tons 

To account for the uncertainty in predicting number of deposits in a permissive area, the addition of a prediction interval 

was introduced in this paper. The 90th and 10th percentile limits are calculated using the following equation: 

log10(𝐷𝑒𝑛𝑠𝑖𝑡𝑦90, 𝐷𝑒𝑛𝑠𝑖𝑡𝑦10) = log10(𝐷𝑒𝑛𝑠𝑖𝑡𝑦50) ± 1.290 ∙ 0.3484 ∙ √1 +
1

109
+
(3.173 − log10(𝑎))

2 ∙ (−0.3292 − log10(𝑡))
2

(109 − 1) ∙ 2.615 ∙ 1.191
⁡ 

where: 

log10(𝐷𝑒𝑛𝑠𝑖𝑡𝑦50) =⁡50th percentile estimate in the number of deposits per 100,000𝑘𝑚2

1.290 = Student’s t at the 10% significant level with 106 degrees of freedom 

0.3484 = standard deviation of the log of deposit density  

109 = number of control tracts 

3.173 = mean of the log of control tract area in square kilometres 

a = permissive area 

-0.3292 = mean of the log of deposit tonnage in millions of metric tons in control tracts

t = 1.290, Student’s t

2.615 = standard deviation of log of deposit tonnages in control tracts

1.191 = standard deviation of log of control tract area in square kilometres

To convert the median, 90th and 10th percentiles into 𝑘𝑚2. This is used to translating the model outputs back into units 

that are the same as the inputs (i.e., tract size). 

𝑁%𝑖𝑙𝑒 =
𝑎

100,000
∙ 10log10(𝐷𝑒𝑛𝑠𝑖𝑡𝑦%𝑖𝑙𝑒)

where: 

𝐷𝑒𝑛𝑠𝑖𝑡𝑦%𝑖𝑙𝑒 is the percentile calculated from the presenting two equations 

38  Singer & Kouda. (2011) 

39
 Singer & Kouda (2011) 
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The expected number (mean) number of deposits can be estimated as: 

log10 𝐸(𝑁) = log10(𝑁50) +
[
(log10(𝑁10) − log10(𝑁50)

𝑡
]
2

2
where: 

𝑁50 =⁡median number of deposits 

𝑁10 =⁡10th percentile number of deposits 

𝑡 =⁡1.290 (Student’s t at 10% significance with 106 degrees of freedom) 

The following steps are part of the process to incorporate current deposits into the estimation of undiscovered deposit 

density. This involves subtracting the known number of deposits from the expected number of deposits. This requires 

revising the median, mean and percentiles. 

Regression variance is estimated as: 

𝑣𝑎𝑟𝑁 = ⁡ [
(log10(𝑁10) − log10(𝑁50)

𝑡
]
2

where: 

𝑁10 =⁡10th percentile from the original regression output 

𝑁50 = 50th percentile from the original regression output 

𝑡 = Student’s t at 10% significance, 106 degrees of freedom = 1.290 

To account for known deposits, the median needs to be adjusted with the following formula: 

log10(𝑁50) = log10(𝐸(𝑁) − 𝑘𝑛𝑜𝑤𝑛⁡𝑛𝑢𝑚𝑏𝑒𝑟) −
𝑣𝑎𝑟𝑁
2

where: 

𝐸(𝑁) =⁡expected number of deposits 

𝑘𝑛𝑜𝑤𝑛⁡𝑛𝑢𝑚𝑏𝑒𝑟 =⁡known number of deposits 

𝑣𝑎𝑟𝑁 =⁡regression variance 

The revised median is then used in new 𝐷𝑒𝑛𝑠𝑖𝑡𝑦90 and 𝐷𝑒𝑛𝑠𝑖𝑡𝑦10 calculations, using the equation for 

log10(𝐷𝑒𝑛𝑠𝑖𝑡𝑦90, 𝐷𝑒𝑛𝑠𝑖𝑡𝑦10) introduced before. 

Generalised Tonnage Estimate 

The process to obtain a total ore tonnage estimate is the same as the number of deposits. The following regression 

equation can be used for all deposit types and has an 𝑅2 of 0.95. 

log10(𝑇𝑜𝑛𝑛𝑎𝑔𝑒50) = ⁡−1.096 + 0.7039 log10(𝑎) + 0.6202 log10(𝑠) 

where: 

𝑇𝑜𝑛𝑛𝑎𝑔𝑒50 =⁡the 50th percentile estimate of total mineralised rock 

𝑎 =⁡permissive area in square kilometres 

𝑠 =⁡mean deposit size in millions of metric tons 
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The prediction interval formula is as follows: 

log10(𝑇𝑜𝑛𝑛𝑎𝑔𝑒90, 𝑇𝑜𝑛𝑛𝑎𝑔𝑒10) = log10(𝑇𝑜𝑛𝑛𝑎𝑔𝑒50) ± 1.290 ∙ 0.5144 ∙ √1 +
1

109
+
(3.173 − log10(𝑎))

2 ∙ (−0.3292 − log10(𝑡))
2

(109 − 1) ∙ 2.615 ∙ 1.191
⁡ 

where: 

log10(𝑇𝑜𝑛𝑛𝑎𝑔𝑒50) =⁡50th percentile estimate of total mineralised rock 

1.290 = Student’s t at the 10% significant level with 106 degrees of freedom 

0.5144 = standard deviation of the log of tonnage  

109 = number of control tracts 

3.173 = mean of the log of control tract area in square kilometres 

a = permissive area 

-0.3292 = mean of the log of deposit tonnage in millions of metric tons in control tracts

t = 1.290, Student’s t

2.615 = standard deviation of log of deposit tonnages in control tracts

1.191 = standard deviation of log of control tract area in square kilometres

To convert the median, 90th and 10th percentiles into non-logarithmic units, the following equation can be used: 

𝑇𝑜𝑛𝑠%𝑖𝑙𝑒 = 10log10(𝑇𝑜𝑛𝑛𝑎𝑔𝑒%𝑖𝑙𝑒)

The method to obtain the revised mean and percentiles are the same as deposit size from above. 

Additional steps to Singer and Kouda (2011) 

Scaling of outputs to align with prospectivity rating 

The permissive tract, the area of which is input into the equations above, as described by Singer and Kouda (2011) are 

based on geological criteria found in the deposit model.40 In Singer et al., (2018), the margins of permissive tract areas 

are delineated in such a way that the probability of deposits of the type assessed existing outside the geologically-

permissive tract is insignificant, less than 1 in 100,000.41 

In the resource prospectivity mapping approach described in the Resource potential maps section of the Resource 

prospectivity technical appendix, the prospectivity of the mapped areas can be assigned 5 possible levels (Low, 

Low/Moderate, Moderate, Moderate/High and High), based on the number of inputs from the deposit model that are 

present in that area. Therefore, only areas classified as ‘High’ meet the conditions of a permissive tract as intended by 

Singer and Kouda (2011), and in areas with a lower prospectivity rating, aspects of the mineral deposit model are either 

not present, or there is no data to confirm the presence of aspects of the mineral deposit model. 

To reflect the diminishing confidence level that the mapped areas are true permissive tracts, an exponential decay 

function has been used as a scalar for tonnage and deposit density. Only areas mapped as ‘High’ prospectivity meets 

the conditions described of a permissive tract and reflect the output of the Singer and Kouda (2011) equations, and 

confidence that the tract could be a permissive tract decays exponentially with each rating lower than high 

(Appendix Figure 1).42 

40  Singer & Kouda. (2011) 

41  Singer, D. A., Jaireth, S., & Roach, I. (2018). A three-part quantitative assessment of undiscovered unconformity-related uranium deposits in the Pine 

Creek region of Australia. 

42
 Singer & Kouda. (2011) 
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Appendix Figure 1: Exponential decay scalar applied to the outputs of Singer and Kouda (2011), by prospectivity rating 

of the tract area. 

Source: Scyne Advisory analysis, 2023 

This scalar has been incorporated into the method as follows: 

1 Perform calculations as per Singer and Kouda (2011) for all mapped prospectivity areas.43 

2 Apply the prospectivity scalar to the revised (i.e., accounting for known deposit(s)) 50th, 90th and 10th percentiles. The 

decay scalars for each level are 1, 0.37, 0.14, 0.05 and 0.02 for High, Moderate/High, Moderate, Low/Moderate and 

Low respectively. 

3 Sum the 5 categories after they have been reduced by the scalar to give the estimated deposit and tonnage. 

In other words, there are 5 regressions taking place, each for the total area mapped by prospectivity level, and each one 

is scaled based on the confidence level that the geological conditions of the mineral deposit model are being met. 

This method also has repercussions for the subtraction/revision step in the paper, in which the subtraction only occurs in 

the high prospectivity category as that is where existing deposits are. 

Contained metal tonnage 

The output of the total tonnage regression in the papers is the amount of host rock for the metal, so to estimate the 

tonnage of each metal in the mineralised rock, an additional calculation is required. Grade and tonnage models, 

informed by academic papers, DEM and company reports provide insight into the contained metal content. The median 

grade from grade and tonnage models for each deposit style has been used to determine the contained metal content. 

Therefore, the contained uranium metal is the product of the calculated total tonnage (ore) for IOCG deposits and the 

uranium median grade. 

43
 Ibid. 
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Available data for analysis 

The table included below provides an overview of the datasets used for this 2023 report, and relevant prior studies. 

Appendix Table 2: Summary of datasets used and their availability 

Datasets by year  

Atlas: Original page and title Data updated 

since 2013? 

Data updated 

since 2018? 

New Dataset 

Land Access and Administration 

WPA Access Zones and Digital Elevation Model N N N 

Pastoral Stations ? N N 

Native Titles Y N N 

Major Mines and Advanced Projects Y N N 

Active Exploration Licences Y N N 

Active Petroleum Exploration Licences Y 

Petroleum Exploration Licence Applications N 

Gas Storage Tenements – Current Y 

Geothermal Tenements – Current Y 

Coal Deposits Y 

Precious Stones Field Y 

Geology 

Surface Geology Y Y, 100K Geology 

with Map Units 

N 

Surface Geology Legend Y Y, 100K Geology 

with Map Units 

- 

Regolith Geology ? ? N 

Palaeodrainage Systems N N N 

Sedimentary Basins Probably N N 

Solid Geology Y Y N 

Solid Geology Legend Y Y - 

Regolith Material N N 

Geological Provinces N 

Gawler Domains N 

2019 Au Deposits & Mineral Systems Y 

Groundwater Basins Y 

Groundwater Resources Aquifers Y 

Groundwater Resources Salinity Y 

Prescribed Wells Areas Y 

Shallow Groundwater Depth (SWL) Y 

Shallow Groundwater Yield Y 

Shallow Groundwater Salinity (TDS) Y 

Groundwater Monitoring Networks Y 

Great Artesian Basin Springs dataset N N 

Great Artesian Basin Atlas digital datasets N N 

Groundwater Dependent Ecosystems Atlas N N 

National Geochemical Survey of Australia Catchments N N 

Geoscience Australia GEODATA TOPO Waterbodies N N 

Induration Mixed Calcareous and Gypsiferous N N 

Induration Ferruginous N N 
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Atlas: Original page and title Data updated 

since 2013? 

Data updated 

since 2018? 

New Dataset 

SA Cover Thickness Y 

Geophysics 

Gravity Y Y N 

Residual Gravity Y Y N 

Gravity Gradient Strings N N N 

Gravity Stations Y N N 

2013 WPA Gravity Survey Stations Y N N 

Total Magnetic Intensity (TMI) Y Y N 

SA TMI VRTP Y 

SA TMI VRTP 1VD Y 

WPA – TMI (RTP) 1st Vertical Derivative Y Y - 

WPA – Gravity overlain by 1st Vertical Derivative of TMI (RTP) Y Y - 

Pseudo Gravity of TMI Y Y N 

Tilt of TMI Y Y N 

TMI Gradient Strings N N N 

Government Airborne Geophysical Surveys Y N N 

Company Airborne Geophysical Surveys Y N N 

Gawler Craton Airborne Surveys Y Y N 

Airborne Geophysical Surveys with line spacing < 400m Y N - 

Radiometrics – Uranium Y Y N 

Radiometrics – Thorium Y Y N 

Radiometrics – Potassium Y Y N 

Radiometrics – U2/Th Y Y - 

Radiometrics – Total Count Y Y - 

Radiometrics – KthU Y 

Radiometrics – Dose Y 

Geophysical Spatially Coincident Residual TMI and Gravity 

Anomalies 

Y 

Magnetotelluric and Airborne Electromagnetic Survey coverage Y Y N 

AusLAMP SA Gawler Resistivity 30716m Depth Slice Y 

Seismic Lines N N Y 

Seismic Interpreted Depth to Basement N N N 

Frogtech Structurally Enhanced View of Economic Basement 

(SEEBASE)™ 

N N N 

Airborne EM Survey Areas Y 

Geophysical Electrical Surveys Y 

2D Seismic Lines with SEG-Y Data Y 

Passive Seismic Y 

Magnetic Source Depths Estimates Y 

Magnetic Source Cover Thickness grid Y 

Global Wind Atlas Y 

Global Solar Atlas Y 

Drillholes and Rock Samples 

Depth to Basement – Crystalline Basement Intersecting Drillholes Y N N 

Drillholes with Stratigraphy Y N N 

PACE Co-funded Drillholes Y N N 

Drillholes with HyLogger™ Data Y N N 

154



Atlas: Original page and title Data updated 

since 2013? 

Data updated 

since 2018? 

New Dataset 

Calcrete Analysis/Reanalysis & Rock Sample Geochemistry N N N 

Drillhole Depth to Top Neoproterozoic Y 

Petroleum Wells Y 

Water Wells Y 

Geochronology Y 

Petrology Analysis Y 

Biostratigraphy Analysis Y 

GP2 program sample sites Y 

Geochem_maxdh_zn Y 

Geochem_maxdh_u Y 

Geochem_maxdh_ag Y 

Geochem_maxdh_ni Y 

Geochem_maxdh_li Y 

Geochem_maxdh_pb Y 

Geochem_maxdh_fe Y 

Geochem_maxdh_au Y 

Geochem_maxdh_cu Y 

Geochem_maxdh_co Y 

National Weathering Intensity Model Y 

Felsic Nd sited Y 

Mafic Nd sites Y 

Felsic WPA Nd eps Y 

Felsic WPA Nd tdm Y 

Mafic WPA Nd eps Y 

Remote Sensing 

ASTER – VNIR-SWIR – AlOH Group Composition N N N 

ASTER – VNIR-SWIR – AlOH Group Content N N N 

ASTER – VNIR-SWIR – FeOH Group Content N N N 

ASTER – VNIR-SWIR – Ferric Oxide Composition N N N 

ASTER – VNIR-SWIR – Ferric Oxide Content N N N 

ASTER – VNIR-SWIR – Ferrous Iron Content in MgOH N N N 

ASTER – VNIR-SWIR – Ferrous Iron Index N N N 

ASTER – VNIR-SWIR – Green Vegetation Content N N N 

ASTER – VNIR-SWIR – Kaolin Group Index N N N 

ASTER – VNIR-SWIR – MgOH Group Content N N N 

ASTER – VNIR-SWIR – MgOH Group Composition N N N 

ASTER – VNIR-SWIR – Opaque Index N N N 

ASTER – VNIR-SWIR – Regolith Ratios N N N 

ASTER – TIR – Quartz Index N N N 

ASTER – Night Time Thermal N N N 

Historic Exploration 

Mineral Deposits and Occurrences Y N N 

Historic Exploration Licences – Base Metals N N N 

Historic Exploration Licences – Coal N N N 

Historic Exploration Licences – Diamonds N N N 

Historic Exploration Licences – Gold N N N 

Historic Exploration Licences – Heavy Mineral Sands N N N 
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Atlas: Original page and title Data updated 

since 2013? 

Data updated 

since 2018? 

New Dataset 

Historic Exploration Licences – IOCG±U N N N 

Historic Exploration Licences – MVT N N N 

Historic Exploration Licences – Uranium N N N 

Petroleum Exploration Licence - Expired Y 
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A.3 Net Present Value methodology

A.3.1 Approach

This study applies the Net Present Value (NPV) used by Geoscience Australia in its 2018 assessment of resource 

prospectivity in the WPA (Mineral and petroleum resources and potential of the Woomera Prohibited Area). Specifically, 

the Net Present Value approach involves projecting the expected future net income generated by the mineral resource, 

and then discounting this value by an appropriate rate over the life of the resource.  

Net Present Values are calculated using the equation below: 

𝑁𝑃𝑉 = ⁡∑
(𝑃 − 𝐶)𝑄

(1 + 𝑟)𝑡

𝑇

𝑡=0

Appendix Table 3: Key variables, inputs and assumptions underpinning the Net Present Value calculations 

Variable  Details Sources 

NPV = Net Present Value  The present value of the mineral resource Derived 

P = Commodity prices Price per unit of saleable production 
Australia Government Department of Industry, 

Science and Resources, Consensus Economics 

C = Cost per unit Cost per unit of production 
Company reports, S&P Global, SA Government 

Department for Energy and Mining 

Q = Production  
Quantity of the mineral resource produced 

in year t 

Company reports, Scyne Advisory analysis, S&P 

Global, SA Government Department for Energy 

and Mining 

T = Resource life 
Resource life = Size of mineral 

resource/Production rate 
Derived for EDR NPV, Company Reports 

r = Discount rate 7 per cent 

Adopted for consistency with Geoscience 

Australia and confirmed with Department for 

Energy and Mining, Government of SA 

t = year Each year of production  

Source: Geoscience Australia, Scyne Advisory and DEM analysis, 2023 

A.3.2 Analogue mines included in the NPV analysis

The following analogues are included in the NPV analysis. These analogues were determined with the SA Government 

DEM, in a workshop in July 2023, and with subsequent refinement in August 2023.  

Use of volume estimates to define the upper bound for low, best and high estimates 

To identify relevant analogues, the volume estimates presented in Section 2 of this report were used as upper bounds, 

for the ‘Low’, ‘Best’ and ‘High’ estimates. These volumes constrained the selection of relevant analogues included in the 

build-up of the aggregate NPV for each of the three estimates. 

Selection of relevant analogues within the upper bound estimates for low, best and high 

With these upper bounds for volume in place, analogues were selected for each resource. The suite of analogues 

selected were chosen on the basis that they could be developed in the next 15-20 years. Analogues included also reflect 

the deposit style and relevance to the WPA (for example, with SA analogues a preference, followed by other Australian 

jurisdictions).  

157



The analogues used across the Low, Best and High estimates for each commodity were combined in an additive 

manner, with multiples of the same analogue added to provide scale, to ensure consistency across these three 

estimates. For example, for Copper, the Low scenario includes one scaled down Emmie Bluff and one scaled down 

Prominent Hill, while the Best includes these mines at full scale, as well as one Carrapateena, and the High scenario 

including two of each mine. The one exception to this approach is Nickel, where three different analogues are used for 

Low, Best and High. This approach was taken to reflect a) the lack of SA analogues and b) the significant increase in 

scale between the Low, Best and High, which also supported the use of three analogues of vastly different scale. 

It is important to note that the upper bound for each of the Low, Best and High estimates for a given resource is 

representative of the potential resource that could be discovered in the WPA. Therefore, the production from the 

analogue mines in each scenario will not sum undiscovered resource potential. This gap reflects the following 

geological considerations: 

• Some of the undiscovered resource potential exists in non-economic discovery sizes: these can be expected to be

left in the ground and not developed.

• The WPA itself is a large geographic area (this area is noted to be the size of England) and exploration is focused in

certain areas.

• Once a discovery is made, companies will invest in the appraisal and development of that resource, and

development timeframes for discoveries can be up to 15-20 years. Therefore, within the timeframe of this analysis,

not all resources that could be discovered will be developed into operating mines.

Appendix Table 4: Mine analogues selected for NPV analysis 

Resource Low estimate Best estimate High estimate 

IOCG Gold 34 t 156 t 722 t 

Lode Gold 64 t 298 t 1,381 t 

Gold, total 98 t 453 t 2,104 t 

Gold, NPV scenario analogues 
1 Prominent Hill  

(scaled to 110 Mt ore) 

1 Challenger 2 Challenger 

1 Carrapateena 2 Carrapateena 

1 Prominent Hill 2 Prominent Hill 

IOCG Copper 970,000 t 4,510,000 t 20,950,000 t 

Sediment-hosted Copper 109,000 t 507,000 t 2356,000 t 

Copper, total 1,080,000 t 5,020,000 t 23,310,000 t 

Copper, NPV scenario analogues 

1 Emmie Bluff  

(scaled to 7.7 Mt ore) 
1 Emmie Bluff 2 Emmie Bluff 

1 Prominent Hill  

(scaled to 110 Mt ore) 

1 Prominent Hill 2 Prominent Hill 

1 Carrapateena 2 Carrapateena 

Unconformity-associated 3,400 t 15,800 t 73,200 t 

Sandstone-hosted Channel type 12,500 t 58,000 t 269,100 t 

Sandstone-hosted Rollfront type 11,400 t 53,000 t 246,100 t 

Calcrete-hosted 1,500 t 6,900 t 32,000 t 

IOCG associated 47,000 t 218,000 t 1,012,100 t 

Uranium, total 75,800 t 351,700 t 1,632,500 t 

Uranium, NPV scenario analogues 
1 Prominent Hill  

(scaled to 110 Mt ore) 

1 Prominent Hill 2 Prominent Hill 

1 Beverley 2 Beverley 

Iron 39 Mt 182 Mt 847 Mt 

Iron, scenario analogues 1 Buzzard/Tui 3 Buzzard/Tui 3 Buzzard/Tui 
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Resource Low estimate Best estimate High estimate 

1 Central Eyre Iron 

Project 

Heavy Mineral Sands 836,000 t 3,880,000 t 18,010,000 t 

Heavy Mineral Sands, NPV scenario analogues 

1 Jacinth-Ambrosia  

(scaled down to 39 Mt 

ore) 

1 Jacinth-Ambrosia 2 Jacinth-Ambrosia 

Silver  

(assoc. with Sediment-hosted copper) 
73 t 340 t 1,579 t 

IOCG Silver 275 t 1,275 t 5,900 t 

Silver, total 348 t 1,600 t 7,500 t 

Silver, NPV scenario analogues 

1 Prominent Hill  

(scaled to 110 Mt ore) 

1 Prominent Hill 2 Prominent Hill 

1 Challenger 2 Challenger 

1 Emmie Bluff 

(scaled to 7.7 Mt ore) 

1 Emmie Bluff 2 Emmie Bluff 

1 Carrapateena 2 Carrapateena 

Nickel 58,800 t 269,700 t 1.122 Mt 

Nickel, NPV scenario analogues Cassini (WA) Nova-Bollinger (WA) Nebo-Babel (WA) 

Cobalt  

(assoc. with Sediment-hosted copper) 
3,400 t 15,600 t 72,500 t 

Cobalt, NPV scenario analogues 
1 Emmie Bluff  

(scaled to 7.7 Mt ore) 
1 Emmie Bluff 2 Emmie Bluff 

Source: Scyne Advisory and DEM analysis, 2023 

A.3.3 Results

Results for each analogue mine included in the NPV analysis are included here, along with their supporting assumptions. 

Appendix Table 5: Challenger 

Variable Assumption 

Construction time  1 year 

Capital cost (pre-production) $57 milliona 

Average annual operating expenditure $77 milliona 

Average annual sustaining capital expenditure $5.7 milliona 

Average annual production per annum gold 2.5 t 

Average annual production per annum silver 0.1 t 

Mine life 15 years 

Source: Scyne Advisory analysis of Geoscience Australia and public data, 2023 
Note: a. 2023-dollar terms. 

Appendix Table 6: Prominent Hill 

Variable Assumption 

Construction time  2 years  

Capital cost (pre-production) $1,681 milliona 

Average annual operating expenditure $524 milliona 

Average annual sustaining capital expenditure $170 milliona 

Average annual production per annum gold 4 t 

Average annual production per annum silver 18 t 
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Variable Assumption 

Average annual production per annum copper 101 kt 

Average annual production per annum uranium 2 kt 

Mine life 22 years 

Source: Scyne Advisory analysis of Geoscience Australia and public data, 2023 
Note: a. 2023-dollar terms. 
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Appendix Table 7: Carrapateena 

Variable Assumption 

Construction time  3 years  

Capital cost (pre-production) $1,024 milliona 

Average annual operating expenditure $298 milliona 

Average annual sustaining capital expenditure $104 milliona 

Average annual production per annum gold 2.6 t 

Average annual production per annum silver 24 t 

Average annual production per annum copper 55 kt 

Mine life 20 years 

Source: Scyne Advisory analysis of Geoscience Australia and public data, 2023 
Note: a. 2023-dollar terms. 

Appendix Table 8: Central Eyre Iron Project 

Variable Assumption 

Construction time  4 years 

Capital cost (pre-production) $5,111 milliona 

Average annual operating expenditure $1,224 milliona 

Average annual sustaining capital expenditure $93 milliona 

Average annual production per annum iron 21.5 Mt 

Mine life 25 years 

Source: Scyne Advisory analysis of Geoscience Australia and public data, 2023 
Note: a. 2023-dollar terms. 

Appendix Table 9 Buzzard 

Variable Assumption 

Construction time  1 year  

Capital cost (pre-production) $29 milliona 

Average annual operating expenditure $141 milliona 

Average annual sustaining capital expenditure $17 milliona 

Average annual production per annum iron 2.5 Mt 

Mine life 5 years 

Source: Scyne Advisory analysis of Geoscience Australia and public data, 2023 
Note: a. 2023-dollar terms. 

Appendix Table 10: Emmie Bluff (Elizabeth Creek) 

Variable Assumption 

Construction time 2 years  

Capital cost (pre-production) $277 milliona 

Average annual operating expenditure $277 milliona 

Average annual sustaining capital expenditure $80 milliona 

Average annual production per annum silver 18 t 

Average annual production per annum copper 25 kt 

Average annual production per annum cobalt 1 kt 

Mine life 14 years 
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Source: Scyne Advisory analysis of Geoscience Australia and public data, 2023 
Note: a. 2023-dollar terms. 

Appendix Table 11: Beverley 

Variable Assumption 

Construction time 3 years  

Capital cost (pre-production) $285 milliona 

Average annual operating expenditure $111 milliona 

Average annual sustaining capital expenditure $29 milliona 

Average annual production per annum uranium 1,367 t 

Mine life 22 years 

Source: Scyne Advisory analysis of Geoscience Australia and public data, 2023 
Note: a. 2023-dollar terms. 

Appendix Table 12: Jacinth-Ambrosia 

Variable Assumption 

Construction time 1 years  

Capital cost (pre-production) $507 milliona 

Average annual operating expenditure $264 milliona 

Average annual production per annum zircon 231 kt 

Average annual production per annum rutile 24 kt 

Average annual production per annum ilmenite 102 kt 

Mine life 22 years 

Source: Scyne Advisory analysis of Geoscience Australia and public data, 2023 
Note: a. 2023-dollar terms. 

Appendix Table 13 Nebo-Babel (West Musgrave) 

Variable Assumption 

Construction time 3 years  

Capital cost (pre-production) $1,700 milliona 

Average annual operating expenditure $459 milliona 

Average annual sustaining capital expenditure $48 milliona 

Average annual production per annum nickel 28.6 kt 

Mine life 24 years 

Source: Scyne Advisory analysis of Geoscience Australia and public data, 2023 
Note: a. 2023-dollar terms. 

Appendix Table 14 Nova Bollinger 

Variable Assumption 

Construction time 2 years 

Capital cost (pre-production) $521 milliona 

Average annual operating expenditure per year $147 milliona 

Average annual sustaining capital expenditure $13 milliona 

Average annual production per annum nickel 26.7 kt 

Mine life 10 years 

Source: Scyne Advisory analysis of Geoscience Australia and public data, 2023 
Note: a. 2023-dollar terms. 
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Appendix Table 15 Cassini 

Variable Assumption 

Construction time 1 year  

Capital cost (pre-production) $30 milliona 

Average annual operating expenditure per year $47 milliona 

Average annual sustaining capital expenditure $11 milliona 

Average annual production per annum nickel 7.1 kt 

Mine life 5 years 

Source: Scyne Advisory analysis of Geoscience Australia and public data, 2023 
Note: a. 2023-dollar terms. 
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A.4 Net present value inputs

A.4.1 Commodity prices and exchange rates

Commodity price forecasts and projections are required to estimate the flow of revenue from mineral production. 

Forecasts and projections used in this report reflect benchmark commodity prices (i.e., London Metal Bullion 

Association (LMBA) spot prices for gold and silver, London Metal Exchange (LME) spot prices for Base metals, and the 

Iron ore 62 per cent fines Free on Board Australia price). 

Forecasts and projections are compiled using the March 2023 edition of the Resources and Energy Quarterly for the 

period to 2028. The forecasts in the Resources and Energy Quarterly44 are based on an assessment of market 

fundamentals, economic conditions and changes to government policies with the potential to impact supply or demand. 

The publication has been produced for 30 years and contains the Office of the Chief Economist’s forecasts for the value, 

volume and price of Australia’s major resources and energy commodity exports. Select commodities covered in this 

report that were not included in the Resources and Energy Quarterly include silver, cobalt, and the heavy mineral sands 

of zinc, rutile and ilmenite. Silver and cobalt price forecasts were compiled from the July 2023 release of S&P Market 

Intelligence’s Commodities Estimates. S&P Market Intelligence estimates are collected from broker research reports or 

from estimates feeds provided by brokers directly. Heavy mineral sands price forecasts were compiled with data from 

global macroeconomic survey firm Consensus Economics’ July 2023 release.  

Beyond 2028, commodity prices have been assumed to remain static in real dollar terms. Exceptions include Cobalt, 

where prices have been assumed to remain static beyond 2027, and beyond 2032 for silver and heavy mineral sands. 

Commodity price assumptions were compiled in US dollars, and an exchange rate of US$/A$ 0.6645 was applied across 

all commodities and years. 

Appendix Figure 2: Mineral price forecasts and projections 

44  Department of Industry, Innovation and Science (2023) Resources and Energy Quarterly, Office of the Chief Economist, Canberra, 

https://industry.gov.au/req 

45
 Reserve Bank of Australia, US$/A$ exchange rate, August 2023 
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Source: Resources and Energy Quarterly, March 2023 release; S&P Global Market Intelligence, July 2023 release; S&P 
Capital IQ, July 2023 release; Consensus Economics, July 2023 release. 

A.4.2 Costs

Capital and operating costs of each mine site are required to estimate the economic viability of each project. Where 

applicable, capital and operating cost data from the Office of the Chief Economist’s Economic Assessment of Mineral 

Resources within the Woomera Prohibited Area (2018) are used and adjusted for inflation to 2023-dollar terms. For mine 

sites not included in the 2018 study cost data and other information are sourced from company reports (i.e., annual 

reports, scoping studies, feasibility studies, and ASX announcements). Operating costs for select mines included in the 

2018 study are also updated using company reports, subject to data availability. Where there are data constraints, costs 

are approximated based on analogue sites with similar specifications in terms of location, size, depth and/or quality. 

A.4.3 Production and resource life

To determine the NPV of known EDR, the remaining resource life has been derived by dividing the EDR by the average 

annual production rate. Annual production rates are based on Geoscience Australia 2018 values, or company reports 

where available. For polymetallic mines, the longest derived mine life was used, and the production rate for the other 

commodities was adjusted accordingly. 

EDR is a collective term which includes the Joint Ore Reserve Committee (JORC) Code categories of: ‘Measured Mineral 

Resources’, ‘Indicated Mineral Resources’, ‘Proved Ore Reserves’ and ‘Probable Ore Reserves’. These resources are 

regarded as geologically well understood and economically feasible to extract or produce with reasonable certainty.  

A.4.4 Discount rate

The discount rate is applied to cash flows to determine the present value of future cash flows. The discount rate is used 

to account for the opportunity cost of investment and for the time value of money, that is, the preference for current 

consumption over consumption in the future. The discount rate used in this analysis to determine the NPV of resources is 

a real 7 per cent discount rate.  

A.4.5 Other considerations

The NPV approach is subject to considerable uncertainty and possible revision in the future as more data and 

information becomes available. The uncertainty surrounding the estimates of NPVs means that the results should be 

viewed with some caution, and considered alongside accompanying commentary and geological assessment from 

DEM. There is also uncertainty regarding technological developments or further exploration activity which will occur 

during the life of the mine, which could reduce operating costs or increase resource life. 

A.4.6 Results

The results of the NPV estimates are presented below. Appendix Table 16 provides a summary of the estimated NPV of 

EDRs by deposit. Appendix Table 17-19 provide a summary of the estimated NPVs of the low, best and high scenarios 

respectively. 

165



Appendix Table 16: Net Present Value of Economic Demonstrated Resources by mine or deposit in the WPA 

Deposit Status Commodity EDR Value ($ million) 

Prominent Hill Operating mine Gold 

Silver 

Copper 

140 t Au 

435 t Ag 

1,600 kt Cu 

13,459 

Challenger Operating mine Gold 2.04 t Au 108 

Peculiar Knob Operating mine Iron  4.536 Mt Fe -22

Hawks Nest Operating Mine Iron 210.23 Mt Fe 358 

Cairn Hill Operating mine Gold 

Copper 

Iron 

1.13 t Au 

45,200 t Cu 

5.643 Mt Fe 

285 

Notes: Values are in real 2023 dollars. Metal symbols in the 4th column indicate that the resource is measured in metal 
content terms. Economic Demonstrated Resource values current as at June 2023. 
Source: Scyne Advisory and DEM analysis, 2023 

Appendix Table 17 Net Present Value of Low scenario 

Future mine Commodity 
Assumed total production over 

mine life 

Net Present Value ($m 2023), 

discount rate 7 per cent 

1 Prominent Hill (scaled to 

110 Mt ore) 

Copper 

Gold 

Silver 

Uranium 

864 kt Cu 

34 t Au 

154 t Ag 

17,100 t U 

$2,351 

1 Emmie Bluff (scaled to 

7.7Mt ore) 

Copper 70,000 t Cu 

51 t Ag 

2,800 t Co 

$44 

1 Buzzard Iron 12.5 Mt Fe ore $131 

1 Jacinth-Ambrosia (scaled to 

39 Mt ore) 

Zircon 

Rutile 

Ilmenite 

1,371 kt Zrn 

142 kt Rt 

605 kt Ilm 

$241 

1 Cassini (WA) Nickel 35,300 t Ni $267 

Source: Scyne Advisory and DEM analysis, 2023 

Appendix Table 18 Net Present Value of Best scenario 

Future mine Commodity 
Assumed total production over 

mine life 

Net Present Value ($m 2023), 

discount rate 7 per cent 

1 Challenger Gold 

Silver 

37.5 t Au 

1.5 t Ag 
$479 

1 Carrapateena Copper 

Gold 

Silver 

1,100 kt Cu 

52 t Au 

480 t Ag 

$2,085 

1 Prominent Hill Copper 

Gold 

Silver 

Uranium 

2,222 kt 

88 t Au 

396 t Ag 

44 kt U 

$6,049 

1 Emmie Bluff Copper 

Cobalt 

Silver 

350 kt Cu 

14 kt Co 

254 t Ag 

$253 

1 Beverley Uranium 30.1 kt U $473 

3 Buzzard Iron 37.5 Mt Fe ore $393 
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Future mine Commodity 
Assumed total production over 

mine life 

Net Present Value ($m 2023), 

discount rate 7 per cent 

1 Jacinth-Ambrosia Zircon 

Rutile 

Ilmenite 

5,082 kt Zrn 

528 kt Rt 

2,244 kt Ilm 

$894 

1 Nova-Bollinger (WA) Nickel 266.8 kt Ni $1,409 

Source: DEM, Scyne Advisory and DEM analysis, 2023 

Appendix Table 19 Net Present Value of High scenario 

Future mine Commodity 
Assumed total production over 

mine life 

Net Present Value ($m 2023), 

discount rate 7 per cent 

2 Challenger Gold 

Silver 
75 t Au 

3 t Ag 
$959 

2 Carrapateena Copper 

Gold 

Silver 

2,200 kt Cu 

104 t Au 

960 t Ag 

$4,171 

2 Prominent Hill Copper 

Gold 

Silver 

Uranium 

4,444 kt 

176 t Au 

792 t Ag 

88 kt U 

$12,099 

2 Emmie Bluff Copper 

Cobalt 

Silver 

700 kt Cu 

28 kt Co 

508 t Ag 

$505 

2 Beverley Uranium 60.1 kt U $946 

3 Buzzard Iron 37.5 Mt Fe ore $393 

1 Central Eyre Iron Project Iron 537.5 Mt Fe ore $986 

2 Jacinth-Ambrosia Zircon 

Rutile 

Ilmenite 

10,164 kt Zrn 

1,056 kt Rt 

4,488 kt Ilm 

$1,788 

1 Nebo-Babel (WA) Nickel 686.4 kt Ni $872 

Source: DEM, Scyne Advisory and DEM analysis, 2023 
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Economic impact assessment 

B Economic assessment technical appendix 

B.1 Appendix B: Modelling approach

B.1.1 CGE models

A CGE model is a mathematical model of an economy that is capable of capturing economy-wide impacts and inter-

sectoral reallocation of resources that may result from a ‘shock’ to the economy. CGE models are generally designed for 

quantitative analysis of: 

• resource allocation and technical efficiency issues

• government tax or expenditure policy related issues

• external events that can be represented as price or activity shocks.

Appendix Figure 3: Economic impact assessment approach 

The core data of a CGE model is an input-output table, which is provided by the Australian Bureau of Statistics (ABS). An 

input-output table is a system of accounts which shows, in value terms, the supply and disposal of goods and services 

within the economy in a particular year. An input-output table captures sales of products to other industries for further 

processing (intermediate usage) or to the various categories of final demand. It also captures the inputs used in an 

industry’s production, whether they are intermediate or primary inputs (such as labour and capital). The table is 

balanced such that total inputs to each industry are equal to total outputs from each industry. Essentially, an input-output 

table is a snapshot of an economy (whether it is a territory, state or country) in a particular year. 

The database is combined with sophisticated economic and behavioural assumptions to capture: 

• resource constraints and the responses of businesses and workers through the adjustment of prices and wages

• substitution between labour and capital (and other factors inputs) in response to changes in the price of labour

relative to capital

• the behavioural responses of consumers, investors and foreigners to price changes

• the effects of technological change and shifts in consumer preferences.
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Economic impact assessment 

These features of CGE models mean that they capture not only the direct (or first-round) effects of an activity, but also 

the indirect (or second- and third-round) effects.  

A CGE model attempts to ‘push forward’ the base input-output table through time by utilising a set of equations that 

capture neoclassical microeconomic theory to determine behaviour of economic agents (such as households, 

governments, industries) when they are faced with changes in key economic variables, especially relative prices. The 

equations are solved simultaneously, where some variables are determined by the model (endogenous variables) and 

some are determined outside the model (exogenous variables). The classification of endogenous and exogenous 

variables is determined by the user, based on the set of assumptions derived for the specific modelling exercise. 

B.1.2 Assessing economic impacts

This analysis focuses on the economic impacts to the SA and national economies of possible future mine mineral and 

energy resource developments in the WPA. While the direct economic impacts can be measured through the level of 

capital spending on possible future mine mineral and energy resource developments, any flow-on or second-round 

effects are identified and quantified using CGE modelling.  

As noted above, the CGE model that has been used by Scyne Advisory in this analysis is Scyne’s dynamic version of the 

Victoria University Regional Model (VURM). VURM is a regional CGE model that provides a highly disaggregated 

representation of the Australian economy. It distinguishes up to eight Australian regions (six States and two Territories) 

and, depending on the application, up to 84 commodities/industries. The model recognises: 

• domestic producers classified by industry and domestic region

• investors similarly classified

• up to eight region-specific household sectors

• an aggregate foreign purchaser of the domestic economy's exports

• up to eight State and Territory Governments and the Federal government.

VURM has been widely applied in economic impact and policy analysis. VURM models the economy as a system of 

interrelated economic agents operating in competitive markets. Economic theory specifies the behaviour and market 

interactions of economic agents, including consumers, investors, producers and governments in domestic and foreign 

goods, capital and labour markets. The model gives a complete description of the transactions of domestic households, 

producing sectors, government and the rest of the world. 

CGE models can be set up as either ‘comparative static’ or ‘recursive dynamic’, depending on the treatment of time in 

the modelling exercise, the presence of annual shocks and the degree to which it is desirable to represent underlying 

changes in the economy over time. This analysis has been run as recursive dynamic. Recursive dynamic modelling 

accounts for how the economy changes over time to move from one equilibrium position to another. This allows for: 

• underlying changes in the economy over time, including accumulation relationships such as for investment, capital

and debt

• how the shock might be disaggregated over a number of time periods and how it might play out through the directly

affected industry, interrelated industries and the wider economy over time

• a lagged adjustment process in the labour market.

B.1.3 Royalties

Note that the royalties have been estimated using the change in capital stock in the economic modelling multiplied by 

the base case royalties payments. They have not been calculated on the basis of production level or commodity prices.
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APPENDIX C: STUDY APPROACH 

C Appendix C: Study approach 

C.1.1 Study approach detail

This study was undertaken through a collaborative approach across Scyne Advisory and DEM. The approach is 

outlined in the introduction to this report. The purpose of this supplementary appendix is to provide some key 

points of reference on specific actions and transition points between Scyne Advisory and DEM. This is to support 

future studies as they are developed. 

Resource Prospectivity Analysis 

In this first phase of work, DEM prepared and provided Scyne Advisory with a ‘WPA Atlas 2023’ data package, which 

included an ArcGIS project, a ‘SpatialData’ geodatabase and raster files relevant to the assessment in the WPA area. 

These datasets are publicly available on the South Australia Resources Information Gateway (SARIG) platform. The 

2010 and 2018 prospectivity polygons as provided to DEM by Geoscience Australia, and the Global Solar Atlas and 

Global Wind Atlas GIS datasets were also provided by DEM. Additional data not initially provide was subsequently 

provided by DEM or downloaded by Scyne Advisory from SARIG. 

At the commencement of the study, DEM provided a list of the commodities to be reviewed in the 2023 report, and 

the updated mineral deposit models, which included which dataset provided should be used for each input and any 

specific considerations for each input. Scyne Advisory generated the prospectivity maps using the deposit model 

and inputs as specified by DEM. When an interpretation of the prospectivity of an area was required, this 

interpretation was performed by Scyne Advisory and subsequently reviewed by DEM. 

One of DEM’s objectives for this report was to develop a more robust, quantitative approach to determining the 

undiscovered resource potential in the Woomera Prohibited Area (WPA). DEM provided Scyne Advisory with a 

quantitative assessment methodology46 developed by Donald A. Singer, a prominent United States Geological 

Survey (USGS) geologist, known as the USGS three-part assessment system47. Scyne Advisory and DEM agreed to 

replicate the approach used by Singer and Kouda48. This three-part quantitative assessment system was further 

refined and developed in studies following Singer and Kouda by incorporating Monte Carlo simulation49, but due to 

time constraints, this could not be performed in this study and is an opportunity for future improvement for the 

methodology. 

For the evaluation of undiscovered future resource, Scyne Advisory and DEM agreed which commodities would be 

assessed using a quantitative method, which would be evaluated deterministically, and which commodities would 

not be assessed for their future volumetric potential. 

Scyne Advisory developed the model to calculate undiscovered resource following Singer and Kouda. Scyne 

Advisory collated the grade and tonnage models for each deposit style with inputs from DEM, the SA Geodata 

MINDEP Database, peer reviewed studies, company reports and the PorterGeo Database, at the direction of DEM. 

These grade and tonnage models were then reviewed by DEM. Scyne Advisory also proposed a modification to the 

approach to include a ‘confidence scalar’ to represent the reduction in confidence that areas mapped lower than 

‘High’ potential in the Resource Prospectivity Analysis met the definition of a ‘permissive tract’ as described by 

46  Singer, D. A. (2010). Progress in integrated quantitative mineral resource assessments. Ore Geology Reviews, 38(3), 242-250. 

47  Porwal, A. K., & Kreuzer, O. P. (2010). Introduction to the special issue: mineral prospectivity analysis and quantitative resource estimation. Ore 

Geology Reviews, 38(3), 121-127. 

48  Singer, D. A., & Kouda, R. (2011). Probabilistic estimates of number of undiscovered deposits and their total tonnages in permissive tracts using 

deposit densities. Natural Resources Research, 20, 89-93. 

49  Singer, D. A., Jaireth, S., & Roach, I. (2018). A three-part quantitative assessment of undiscovered unconformity-related uranium deposits in the Pine 

Creek region of Australia. Iaea Tecdoc Series, 350. 
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APPENDIX C: STUDY APPROACH 

Singer and Kouda, which DEM agreed to. DEM reviewed the outputs of the model for each commodity, which 

generated a P90 (Prediction Interval Lower), median and P10 (Prediction Interval Upper) estimate of undiscovered 

resource by commodity. 

The analogue deposits for the mineral commodities evaluated deterministically were proposed by DEM. DEM 

provided Scyne Advisory with the Economic Demonstrated Resources (EDR) values for deposits and mines in the 

WPA. 

Net Present Value Analysis 

The 2018 approach to determining NPV was to use analogue mines to provide the life of mine, cost and production 

inputs for the NPV calculation. These mines were determined by a judgement by Geoscience Australia on “the likely 

maximum number of deposits that could be discovered and developed within the WPA in the short to long term” in a 

Conservative and Optimistic Scenario9. 

For this study, the combined Scyne Advisory and DEM team identified appropriate analogue mines for each deposit 

style, constrained by the outputs of the undiscovered resource potential analysis. Because the methodology for 

determining undiscovered resource produced a P90, median and P10 estimate of undiscovered resource, three 

scenarios of analogue mines, described as Low, Best and High, were developed. 

A drawback of this approach to determine NPV is that the analysis will be representative of the cost performance 

and production performance of each individual mine. Capital costs associated with previous mine developments 

will not capture the installation of a renewable energy power supply that is likely to be present in future mining 

operations and future improvements to mine design and technologies could enhance production rates. Therefore, a 

further improvement to this approach would be to consider these potential cost changes and different production 

rates in the determination of NPV of future mine developments. 

Scyne Advisory developed the discounted cash flow model for each analogue to compute individual NPVs for each 

mine, which were used to calculate a combined NPV for each scenario. Consistent with the 2018 study, the 

combined team agreed to apply a real 7 per cent discount rate to cash flows to determine the present value of 

future cash flows. 

Commodity price forecasts and projections for the NPV calculation compiled using the March 2023 edition of the 

Resources and Energy Quarterly for the period to 2028. Select commodities covered in this report that were not 

included in the Resources and Energy Quarterly include silver, cobalt, and the heavy mineral sands of zinc, rutile and 

ilmenite. Silver and cobalt price forecasts were compiled from the July 2023 release of S&P Market Intelligence’s 

Commodities Estimates. Heavy mineral sands price forecasts were compiled with data from global macroeconomic 

survey firm Consensus Economics’ July 2023 release. The combined Scyne Advisory and DEM team agreed to 

assume static commodity prices in real dollar terms beyond 2028. Exceptions include Cobalt, where prices have 

been assumed to remain static beyond 2027, and beyond 2032 for silver and heavy mineral sands. 

Capital and operating costs of each mine site were used to estimate the economic viability of each project. Scyne 

Advisory applied ABS Consumer Price Index10 to adjust capital and operating costs to real 2022-23 dollars in the 

NPV calculation. 

Economic Impact Assessment 

The 2018 study undertook an input-output modelling approach to estimate economic impacts of possible future 

mine developments in the WPA region. This study uses CGE modelling and analysis as the basis for the economic 

impact assessment which differs from the approach undertaken in the 2018 study. DEM and Scyne Advisory 

discussed the pros and cons of the modelling techniques (input-output model versus CGE model) for economic 

impact modelling and analysis of possible future mine developments in the WPA region and to develop a fit for 

purpose modelling approach. As this analysis focuses on the economic impacts to the SA and national economies of 

possible future mine mineral and energy resource developments in the WPA the combined team agreed to use a 
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dynamic version of the Victoria University Regional Model (VURM), which is a regional CGE model that provides a 

highly disaggregated representation of the Australian economy. 

To estimate the benefits that will be generated in each of the scenarios modelled, three ‘shocks’ were applied that 

vary the CGE model from its base case. DEM and Scyne Advisory discussed and agreed to the set up of the model 

and key modelling assumptions. To support this process, the DEM team included economists, and as such there 

were key review points during this phase of work to test assumptions, inputs and results, and provide feedback to 

the Scyne Advisory team. 
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Woomera Prohibited Area Co-existence Framework Review 

Submission: Julie Marlow, Wollongong 

I thank the Department of Defence (DOD) for the opportunity to comment on the Woomera 

Prohibited Area Review (WPA Review). 

The lack of independence of the WPA Review is disappointing. With sincere due respect to 

Ms Rebecca Skinner, she has been appointed by Government and will have the guidance of 

Defence. She herself has an impressive history as a senior Defence public service and 

undoubtedly has the required knowledge  of the Government’s current national security 

position to be equipped to meet the review’s very restrictive terms of reference. 

The Review’s terms of reference make clear that reviewers’ recommendations must serve 

and enhance the military uses of the WPA, including the WPA’s potential to increase 

Defence revenue. If the military potential of the WPA requires stronger prohibitions on other 

users, stronger prohibitions will be recommended. All the review can do for ‘third party’ 

users’—pastoralists, miners, Aboriginal groups with native title and cultural heritage 

interests, tourism operators and scientific researchers— is make regulations less 

burdensome if possible. “In making [its] recommendations, the review should acknowledge 

the precedence of Defence’s use to advance strategic priorities and capability development 

to protect our national security, and opportunities to minimise regulatory burden and costs for 

third-party users”.  

Terms of reference indicate that the Government has keen interest in further exploiting the 

economic potential of the WPA thus swelling Defence coffers. The Review is to assess 

opportunities to increase the usefulness of the WPA expensive services to military allies. 

This promises more international entities among WPA users, such as the big international 

arms corporations, who will be more privileged than the non-defence ‘third party’ users. It 

would seem that miners seeking minerals essential for the ‘emerging’ armament 

technologies will also be privileged.  

I am not a WPA user. In calling for submissions, Defence is clearly wishing to attract WPA 

users. It appears that non-user members of the general public are not considered to be 

appropriate stakeholders. However, as an Australian, I am a stakeholder. All residents and 

citizens of Australia are stakeholders in the WPA and its activities. The area, as described by 

Defence, is “a critical Defence site used for the testing of advanced and emerging Defence 

capabilities”. Any such site has critical public interests invested in it and its management 

must be accountable to the public.  

The theme for my submission is the governance of the WPA’s co-existence framework.  

First Nations’ sovereignty 

My major concern relates to First Nations’ sovereign rights to WPA lands. The Review 

appears to restrict its understanding of Indigenous rights to ‘native title and ‘cultural 

heritage’—this is an inadequate understanding.  In the Uluru Statement from the Heart, an 

eloquent and concise description of First Nations’ concept of sovereignty is given: “Our 

Aboriginal and Torres Strait Islander tribes were the first sovereign Nations of the Australian 

continent and its adjacent islands, and possessed it under our own laws and customs. … 

This sovereignty is a spiritual notion: the ancestral tie between the land, or ‘mother nature’, 

and the Aboriginal and Torres Strait Islander peoples who were born therefrom, remain 

attached thereto, and must one day return thither to be united with their ancestors. This link 

is the basis of the ownership of the soil, or better, of sovereignty. It has never been ceded or 
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extinguished, and co-exists with the sovereignty of the Crown.”  It is imperative that 

reviewers ensure their recommendations to Government do not allow regulation of the WPA 

to encroach on Indigenous sovereignty and over-ride Indigenous cultural rights. Meaningful 

consultation with all the six (or more?) First Nations whose lands comprise the WPA must be 

acheived. Advice should also be sought from Indigenous public figures who have in-depth 

general knowledge of First Nations’ people and their customs and law, and who, through 

their contributions to academe, have tried so hard to enlighten non-indigenous Australia 

about how co-existence can work and, indeed, benefit us all.  

 I urge reviewers to strongly recommend that WPA regulations incorporate the UN 

consent tool for Indigenous peoples, known as the Free, Informed and Prior Consent: 

“FPIC is a principle protected by international human rights standards that state, ‘all 

peoples have the right to self-determination’ and – linked to the right to self-

determination – ‘all peoples have the right to freely pursue their economic, social and 

cultural development’. Backing FPIC are the United Nations Declaration on the Rights 

of Indigenous Peoples (UNDRIP), the Convention on Biological Diversity and the 

International Labour Organization Convention 169, which are the most powerful and 

comprehensive international instruments that recognize the plights of Indigenous 

Peoples and defend their rights.” 

https://www.un.org/development/desa/indigenouspeoples/publications/2016/10/free-prior-

and-informed-consent-an-indigenous-peoples-right-and-a-good-practice-for-local-

communities-fao/  

I also ask that the review remind the Government that Australia has endorsed the UNDRIP 

but has yet to fully incorporate it into laws and practices. It follows that Australia should also 

ratify the International Labour Organisation (Indigenous and Tribal Peoples) Convention 169. 

Environmental protection  

We are in a time of climate and biodiversity crises—these are our greatest national security 

risks. It is extraordinary that the Review terms to not require reviewers to seek opportunities 

for improved environmental protection.  WPA Rule 2024 allows the co-existence framework 

to include environmental researchers only, whose activities of course are secondary to 

Defence activities. The WPA is undoubtedly a hotspot of environmental assault: from military 

activities, including nuclear weapons testing, from mining and pastoralist operations.  

The WPA must be among the ADF’s highest sources of CO2-e emissions (worthy of note is 

the fact that the world’s militaries, including Australia’s, are under no obligation to report and 

reduce their CO2 emissions). Evaluation of the contribution of rocket technologies to global 

CO2-e emissions is in its early days but indicate that it is considerable. Researchers into 

black carbon (BC) emissions of rocket launches confirm this. Their key points are: 

--The increased stratospheric BC burden from rocket launches warms the stratosphere;  

--Stratospheric BC-induced heating causes shifts in stratospheric dynamics, year-round NH 

ozone loss, and a stronger Antarctic ozone hole; 

--The climate response scales in a near linear fashion with increasing rocket launch 

emissions. 

(Maloney, CM, Portman, RW, Ross, M, Rosenlof, KH; The Climate and Ozone Impacts of 

Black Carbon Emissions From Global Rocket Launches; Journal of Geophysical Research: 

Atmospheres Vol 127, issue 12, June 2022 https://doi.org/10.1029/2021JD036373  

I ask reviewers to recommend a genuinely independent and comprehensive 

assessment of WPA’s natural environment and the risks posed by its Defence uses. 

AUKUS Pillar 2 

https://www.un.org/development/desa/indigenouspeoples/publications/2016/10/free-prior-and-informed-consent-an-indigenous-peoples-right-and-a-good-practice-for-local-communities-fao/
https://www.un.org/development/desa/indigenouspeoples/publications/2016/10/free-prior-and-informed-consent-an-indigenous-peoples-right-and-a-good-practice-for-local-communities-fao/
https://www.un.org/development/desa/indigenouspeoples/publications/2016/10/free-prior-and-informed-consent-an-indigenous-peoples-right-and-a-good-practice-for-local-communities-fao/
https://doi.org/10.1029/2021JD036373
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It is clear that the a major motive behind the WPA Review is the facilitation of the highly 

controversial AUKUS agreement. From Government perspective, the WPA, the largest land 

based test range in the world, must be fit-for-purpose as a means to (borrowing words from 

the Review’s consultation page) “ accelerate capability development and acquisition, 

including of long range strike, and investment in emerging technologies”, that is, Pillar 2 of 

AUKUS. The ‘emerging technologies’ that Government wants to help develop and/or 

purchase include missile systems and unmanned systems involving poorly understood, 

arms-race provoking technologies, such as AI and hypersonics. Such dangerous 

developments have nothing to do with preserving peace. On the contrary, their acquisition 

risks compromising our relations with China and other regional states.  

Australia’s acquisition of these weapons hold high stakes for the general public. I ask the 

reviewers to recommend an open and independent risk assessment of these military 

technologies and greater involvement by Australia in establishing international law 

regarding their development and uses. 

AUKUS Pillar 1 

What is equally alarming is the probability that WPA will also be used to facilitate AUKUS 

Pillar 1 in that it is considered the favoured site for the disposal of high-level nuclear waste 

made necessary by the future decommissioning of US and UK nuclear reactors purchased 

by Australia. Minister for Defence Marles announced March 2023 that the Government has 

committed to Australia being responsible for disposal of naval nuclear reactors; he promised 

to reveal where disposal site/s would be within twelve months of his announcement, but has 

yet to do so.  

Globally, no safe permanent solution for high-level waste has been found. After 60 years of 

building and decommissioning nuclear powered ships, US and UK have arrived at no 

satisfactory solution for their immense accumulation of waste.  

Within a few years, Australia will need to be equipped to manage and store low- and 

intermediate waste from operational UK and US nuclear submarines soon to be based and 

maintained at HMAS Stirling (SRF_W). Will this waste be eventually transported from 

temporary facilities at Stirling onto WPA? 

Historically, the Australian population has been opposed to nuclear power and concerns 

about nuclear waste has been a significant part of what informed that opposition.  

The AUKUS agreement and its implementation has proceeded without proper scrutiny, not 

even parliamentary debate. Decisions of the foremost consequence for the public are 

justified by Government with claims based on opinion, not sound evidence. Such 

justifications are under credible challenge from reputable and informed critics. The 

Government has failed to respond constructively to the criticism and concerns about AUKUS 

that have been voiced by both civil society, military strategists and researchers, nuclear 

scientists, international law academics and others. 

I ask the reviewers to recommend to Government full and open re-assessment of the 

AUKUS agreement.  

Defence Secrecy 

And that brings me to the vexed matter of DOD’s and the whole defence sector’s notorious 

lack of transparency and accountability. Australian defence is reputed to be the most 

secretive among OECD countries. Journalists  and other researchers seeking information on 

local defence matters have more success with US government sources than sources of the 
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Australian Government. Rarely is anything substantial gained through our FOI system. This 

secrecy is appalling and a serious undermining  of our democracy.  

Journalist and former Canberra Times editor, Jack Waterford, in his ‘Australia’s secretive 

defence establishment: the real enemies of truth and freedom’ (Pearls & Irritations 19 Sept. 

2024) gives good evidence for his claim that, “There is a serious problem with foreign 

propaganda and discerning the truth in the modern world. But the biggest part of the 

problem, and the starting point for considering what we may do about it, is the public’s 

incapacity to know, understand or believe anything much that the Australian government, 

and the Australian Defence Force, puts out about defence matters. It is rather more difficult 

to sort truth from fiction supposedly coming from the enemy when one has no idea about the 

reliability of what we are being told by our own. And not much reason to believe anything 

much they say either.  …. Whether as an armed force, or as a military bureaucracy, it {the 

defence department] is more compulsively secretive than any of Australia’s allies, including 

Britain, the United States, and NATO. Other defence organisations train and trust their 

agencies and officials to engage with the general population, and to participate in debates 

on policy and strategy.” 

The lack of transparency and accountability that surrounds AUKUS is undermining of the 

credibility of the WPA Review. It is unacceptable that the WPA Review is to proceed without 

the Government making clear what its ambitions for the WPA are and an open evaluation of 

what the cultural, social, strategic, economic risks might be. How can public consultation be 

credible when the public is not informed? We are being kept on the wrong side of a very dark 

curtain. 

Reviewers must expect and demand greater transparency and accountability of 

Defence for the sake of their own credibility as well as for our democracy.  
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5 September 2024 
 
Review of the Woomera Prohibited Area Coexistence Framework  
C/- Strategic Policy  
R1-1-A098  
PO Box 7901  
Canberra BC ACT 2610 
Email: woomera.review@defence.gov.au  
 
 
 
Dear Sir/Madam 

 

Exploration Licence Holder submission for the Woomera Prohibited Area Coexistence Framework Review 

 

Background 

The following submission is made on behalf of Marmota Limited and its wholly owned subsidiaries Marmosa 

Pty Ltd and Half Moon Pty Ltd which hold exploration licences within the Woomera Prohibited Area (‘WPA’). 

Marmota including its subsidiary Half Moon Pty Ltd are Managers of the Golden Moon Joint Venture and 

Manager of the Western Gawler Craton Joint Venture, which also reside within the ‘WPA’. Marmota (including 

its subsidiaries and Joint Venture rights) has 10,776 km2 of exploration tenure within the WPA and has a 

multitude of prospective gold and advanced exploration projects which are spread across the AMBER 2 ZONE 

and GREEN ZONES within the WPA. 

 

Submission Key Points: 

1. Access: impact of existing access zones and exclusion periods on your activities and interests.  

a. A number of our exploration licences overlap both the GREEN ZONE and AMBER 2 ZONE.  

Sometimes, we are asked to keep out of green zone areas even though the green zone is NOT 

closing, when they are close to amber zone areas that are closing ... even though they are not in 

the amber zone ... and should be open ... creating delays to our exploration programs and 

imposing unnecessary costs and denial of access to our tenements, which are costing us funds to 

run.  One such case is at our Aurora Tank Gold Deposit which sits within EL 6470: the current 

drilling and deposit itself is within the GREEN ZONE. 

 

b. The closure zones have been impacting on Marmota's exploration programs, creating delays to 

our exploration programs and imposing costs in operating tenements which we do not have 

access to during the closure periods. Or worse, potentially we have to start drilling, then send the 

driller away, and either stop the program, or incur all the mobilisation costs of bringing the driller 

and our team back on site after the closure period ends.  

 

mailto:woomera.review@defence.gov.au
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c. Sometimes, closures (and particularly the issues raised in point 1a) have been communicated 

with very little notice, again imposing costs on us. 

 
2. Management: What processes and practices are currently working well, and which could be streamlined 

or updated to reduce red tape?  

a. We have recently completed Notification of a Variation in Permit (W010) which included 2 

different subsidiaries and 2 joint ventures. We received multiple conflicting information from 3 

different WPA officers for the information required for the Resource Exploration Permit (W001) 

and the process was too confusing for the WPA Personnel who may not be familiar with mineral 

Joint Ventures and exploration tenement holdings. This caused a number of emails, calls and back 

forward to explain the structure of joint ventures and subsidiaries, which is generally a simple 

structure for a junior explorer such as Marmota.  

b. The current Approved Person Status (W003) and Escorted Persons (W004) forms are difficult for 

contractors and personnel to complete. In some cases, personnel and contractors are unsure 

which sections to complete which results in delays in the personnel to complete or multiple 

attempts by Marmota as a company to fix before are able to send onto Woomera. Even when 

submitted, Woomera may then require further information.  Generally, we work with remote 

workers such as DRILL COMPANIES where access to computers, printers, scanners and regular 

internet can become a problematic in completing such forms and causing multiple attempts to 

correct which results in delays in gathering all the required paperwork. 

c. Access Request (W007) forms. We have had issues over the years with access request forms 

being emailed to Woomera enquiries but not received. We have been informed that this due to 

the incoming emails being blocked, leading to delays in review and approval of the access 

requests, and subsequent personnel movement into the WPA. 

d. Timeframes for Approvals. In the past we have had problems with long delays in approved 

persons applications being processed, often beyond the stated timeline. We are pleased to note 

that this issue seems to have been resolved and hope that the timely turnaround of applications 

continues. 

 

 

 

Regards, 

 

 

Aaron Brown (Director of Exploration) on behalf of Marmota Limited and its wholly owned subsidiaries 

Marmosa Pty Ltd and Half Moon Pty Ltd.  



Submission: Review of the Woomera Prohibited Area Coexistence Arrangements. 

 

From the 2018 Review  -  "Recognizing the complexity of the WPA environment and the rapid pace of 

contemporary change, a further complete Review of the WPA arrangements is recommended by 2025." 

 

It is  now seen that the matters to be considered are far more complex and far-reaching than what might 

have been apparant in 2018. The "Timeframe" of this 2024 Review which "...should be finalised by the 

end of Q1 2025..." and the determination that the "Interim findings related to re-making the Rule 

should be presented by December 2024", puts great emphasis on making this Review an expedient 

process that within the current context cannot give due consideration to the matters in hand, or allow 

for a sufficiently broad, open and transparent Public Consulation Process. 

 

I contend that the "Timeframe" is inadequate and must of necessity be refelective of the importance of 

the matters to be considered. I also request a detailed outline be produced of all prospective 

determination processes that are now planned in order to facilitate the unprecedented and unevaluated 

proposals that are now clearly on the table: ie. High Level U.S. Nuclear Waste Disposal within the 

WPA, facilitation of weapons testing at a greater intensity and increased military use of potentially high 

risk technological installations. 

 

The assertion by the Hon. Richard Marles MP that given "The National Defence Strategy made clear 

that in response to our strategic circumstances, we must accelerate capability development and 

acquisition, including long range strike, and investment in emerging technologies for the A.D.F.", 

indicates a far greater potential development of the WPA than is expressed within the framework of this 

Review. (quote from dpm.media@defence.gov.au) 

 

The Commonwealth Department of Defence and the ADF must show honesty to the People of Australia 

in truthfully outlining what is being proposed for the Woomera 'Prohibited' Area. It is, after all, 

Traditional Country and a vital Environment that requires the same due diligence in Assessment,  

Evaluation and Public Awareness of the proposals that the Commonwealth Government and the 

Military have for this area. 

 

Despite claims by the Government that it can ensure "that the arrangements are in the interests of all 

users" (dpm.media@defence.gov.au), the potential impacts of now far greater developments both in the 

facilitation of weapons testing, siting of weapons? siting of a High Level Nuclear Waste Repository? 

take the WPA into a much larger realm of assessment of the 'Arrangements' than for other previous 

Reviews. 

 

The manner in which this Review is being conducted would indicate a state of  'business as usual' 

in the WPA, but, the now commonly used phrase "fit for Purpose" in conjunction with the statement of 

the"Key Tasks" in the "Terms of Reference" that:  

 

5. The Review should make qualitative and quantitative assessments of the balance of national interests 

over the short and medium (10year) term, including but not limited to: 

 

b. anticipated future Defence needs in the WPA, in particular any potential changes in frequency and 

scope of activity" 

 

indicates possible substantial changes that potentially require greater oversight. 

 



 

The South Australian Nuclear Waste Storage Facility (Prohibition)Act 2000 specifically prohibits the 

development of Nuclear Waste infrastructure in S.A.  

For the past 30+ years South Australians have opposed efforts from many sources to impose Nuclear 

Waste Disposal on S.A. This is the Public Position. 

 

High Level Nuclear Waste Disposal is a massive undertaking that should necessarily be the 

responsibility of the Country producing the material, in this case the United States. Movement of such 

materials is fraught with considerable unacceptable hazards and risks as is the storage of such materials 

for the unimaginably long period that is required. No Government or Defence body can ensure safe 

disposal and maintenance of storage of High Level Nuclear Waste well beyond the foreseeable or even 

imaginable future. 

 

" 3. Objects of Act. (Nuclear Waste Storage (Prohibition)Act. 2000) 

The objects of this Act are to protect the health, safety and welfare of the people of South Australia and 

to protect the environment in which they live by prohibiting the establishment of certain Waste Storage 

Facilities in this State. 

 

9. Prohibition against importation or transportation of nuclear waste for delivery to nuclear waste 

storage facilitity 

A person must not -  

(a) bring nuclear waste into the State, or 

(b) transport nuclear waste within the State. 

 

14. Public inquiry into environmental and socio-economic impact of nuclear waste storage facility. 

If a licence, exemption or other authority to construct or operate a nuclear waste storage facility in this 

State is granted under a law of the Commonwealth, the Environment, Resources and Development 

Committee of Parliament must inquire into, consider and report on the likely impact of that facility on 

the environment and socio-economic wellbeing of this State." 

 

From the 2018 Review: 

"Analysis of new data in 2018 also identified additional areas with piotential for groundwater resources 

in the WPA." 

Refer to Map - Water 2018 Review. This Map indicates that the Great Artesian Basin underlies the 

Woomera 'Prohibited' Area. Any notion of storing High Level Nuclear Waste is unthinkable. 

 

Impacts of higher grade weapons testing, any siting of weapons or military technologies that attract 

active engagement all have potential for implications for the People, the Land  and animals of the 

immediate vicinity and the wider South Australian Environment. 

 

All consideration must be given to any proposals at this time with thorough and comprehensive 

investigation through Public Input. 

 

The Objective at this time and in this Age is one of Peace and Co-Operation in our Region and in the 

World. There is great necessity to apply every effort in this regard. Honesty with the Australian People 

is imperative and ultimate respect and regard for the Lands and People of Woomera and its Environs 

vital to the future of us all. 

 

Annie McGovern OAM.  6.8.24. 
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To: The Secretary 

Woomera ‘Prohibited’ Area Review 
 

Public Input by Mr David J. Noonan B.Sc., M.Env.St. 

Independent Environment Campaigner and ABN Sole Trader Consultant 

05 September 2024 

 

Re: The Public Interest and Indigenous Rights in SA must not be compromised by an 
untenable Defence imposition of AUKUS military High-Level nuclear waste & nuclear 

weapons usable fissile material on the Woomera Area 

 

Contents: 

Introduction           2 

The public has a ‘Right to Know’ who is targeted for imposed storage of AUKUS N- wastes 3 

AUKUS N-wastes are a threat to the Rights of the People of SA to decide their own Future 

Civil Society faces imposition of an AUKUS military High-Level nuclear waste dump  4 

Defence is already targeting the Woomera Area as a potential region to site an imposed     
AUKUS military High-Level nuclear waste dump      5 

Indigenous People have a UN recognised Human Right to Say No to AUKUS N-wastes 6 

Is US origin military High-Level nuclear waste from US N-Subs to be dumped at Woomera? 7 

Multi-billion $ N-waste Costs are ignored while the US gets Indemnity over nuclear risks 8 

Recommendations          9 

Discussion           11 

The Review must be transparent on Defence roles for Woomera in AUKUS and in war 

As to my Relevant Background         12 
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To: The Secretary 

Woomera ‘Prohibited’ Area Review 

Public Submission by Mr David Noonan B.Sc., M.Env.St. 
 

Re: The Public Interest and Indigenous Rights in SA must not be compromised by an 
untenable Defence imposition of AUKUS military High-Level nuclear waste & nuclear 

weapons usable fissile material on the Woomera Area 
 

Dear Secretary 

An array of Public Interest and Indigenous Rights & Interests are at stake in South Australia 
facing an ongoing Defence siting assessment for imposed storage of AUKUS nuclear wastes. 

The Woomera Area Review must require Defence to become transparent on these matters. 

Please consider this input and the Recommendations provided (see p.9-10). I also request an 
opportunity to give Evidence as a Witness in a Hearing (see my Relevant Background, p.12). 

This public input focuses on serious Defence “nuclear risks” and impacts that threaten the 
Woomera Area in SA and warrant full transparency and public interest disclosures by Defence. 

The powers, imprimatur and pathway the AUKUS Agreement (Washington, 04 August 2024) 
drives a federal Labor agenda to impose nuclear powered submarine (N-Subs), “nuclear risks”, 
and military High-Level nuclear reactor wastes & nuclear weapons usable fissile materials, with 
consequence for the Rights and Interests of Civil Society and Indigenous People in Australia. 

The Review is an opportunity for the public to formally engage and scrutinise Defence plans for 
the future of the Woomera Area in context of the unfolding federal AUKUS agenda and Defence 
intention to over-ride State Laws and impose AUKUS N-Sub nuclear wastes on community. 

Integrity, transparency, and accountability are key to public confidence in governance in 
Australia. This Review must face up to the fact the unfolding dangerous and undemocratic 
federal agenda to impose N-Sub’s untenable High-Level nuclear wastes (N-wastes) 
undermines public confidence and is harming trust in governance in Australia. 

The Review must take account of looming “nuclear risks” caused by the AUKUS Agreement in 
an uncosted liability of High-Level nuclear wastes to be imposed on all future generations. 

The Safety, Health and Welfare, and Rights & Interests of targeted Australian communities and 
Indigenous Peoples are at stake, along with protection of the Environment in which they live. 

Defence nuclear risks confront SA & NT as primary targets for intended N-waste Storage sites. 

This Review must urgently inform SA community on “nuclear risks” they may face at Woomera. 

The ‘Review’ of the Woomera Prohibited Area was announced by Defence Minister Marles MP: 
“to ensure it remains fit for purpose and meets Australia’s national security requirements” – 
read AUKUS requirements. For transparency, the Review should Report pre the federal election. 

https://www.aph.gov.au/Parliamentary_Business/Committees/Joint/Treaties/NuclearPropulsion/Treaty_being_considered
https://www.minister.defence.gov.au/media-releases/2024-08-16/independent-review-woomera-prohibited-area?utm_source=miragenews&utm_medium=miragenews&utm_campaign=news
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The public has a ‘Right to Know’ who is targeted for imposed storage of AUKUS N- wastes. 

Minister Marles MP has still not made a promised ‘announcement’, said to be by early 2024, on 
a process to manage High-Level nuclear waste and to site a waste disposal facility, he saying 
“obviously that facility will be remote from populations” (ABC News 15 March 2023). 

The national press (11 August 2023) reports the Woomera rocket range is understood to be the 
‘favoured location’ for storage and disposal of submarine nuclear waste (“Woomera looms as 
national nuclear waste dump site including for AUKUS submarine high-level waste afr.com). 

Political leaders in WA, Qld and Vic have already rejected a High-Level nuclear waste disposal 
site. SA’s Premier has so far only said it should go to a ‘remote’ location in the national interest. 

This Review must respect the SA public and Traditional Owners rights to full disclosure of 
potential nuclear risks and impacts in advance of any decisions, legislation and process to 
impose AUKUS N-waste onto community in the Woomera Area or anywhere else in SA. 

Defence can-not claim to have a ‘social license’ to operate in the Woomera Area while failing to 
inform affected community of the AUKUS nuclear risks, the cultural and environmental impacts, 
and socio-economic impacts they may face through siting for AUKUS nuclear waste storage. 

Defence has so far denied South Australians their ‘Right to Know’ the nuclear risks they face. 

AUKUS N-wastes are a threat to the Rights of the People of SA to decide their own Future. 

The Woomera Area Review must understand that South Australians will not accept federal 
Labor and Defence undemocratic imposition of AUKUS nuclear wastes in our State. 

If federal Labor go ahead with storage of AUKUS nuclear wastes in SA, it will have to over-ride 
State Law to impose the dump. AUKUS N-wastes are a threat to the Safety of the People of SA. 

Storage and disposal of nuclear wastes compromises the Safety and Welfare of the people of 
South Australia, that is why it is prohibited by the Nuclear Waste Storage (Prohibition) Act 2000. 

The Reforming Defence Legislation Review also proposes to take on Defence Act powers to 
override State legislation to ‘provide certainty’ to Defence roles, operations and facilities. My 
input and Recommendations to the Defence Review called for transparency on these issues:  

Defence should become transparent over proposed Navy High-Level nuclear waste 
disposal, policy, siting process, rights and legal issues. Defence must declare whether 
the SA Nuclear Waste Storage (Prohibition) Act 2000 will be respected OR is intended to 
be over-ridden to impose a Navy High-Level nuclear waste storage or disposal site on 
‘remote’ lands and unwilling community in South Australia. (April 2023, p.7 & Rec 6-7) 

I refer the Review’s consideration to “The Politics of Nuclear Waste Disposal: Lessons from 
Australia”, a Report by Dr Jim Green and Dimity Hawkins AM, Published by the Asia-Pacific 
Leadership Network (January 2024). The Defence AUKUS agenda needs to learn these lessons. 

There is an onus on this Woomera Area Review to see it doesn’t add to a sad history of nuclear 
disrespect for Indigenous Human Rights and Interests in our State.  

https://www.abc.net.au/news/2023-03-15/aukus-nuclear-submarines-reactor-disposal/102092146
https://www.afr.com/politics/federal/woomera-looms-as-national-nuclear-waste-dump-site-20230810-p5dvle
https://www.afr.com/politics/federal/woomera-looms-as-national-nuclear-waste-dump-site-20230810-p5dvle
https://www.smh.com.au/politics/federal/states-baulk-at-storing-radioactive-waste-from-nuclear-submarines-20230315-p5csdg.html
https://www.abc.net.au/news/2023-03-15/will-nuclear-waste-from-aukus-subs-end-up-in-sa/102096174
https://www.legislation.sa.gov.au/__legislation/lz/c/a/nuclear%20waste%20storage%20facility%20(prohibition)%20act%202000/current/2000.68.auth.pdf#:~:text=South%20Australia%20Nuclear%20Waste%20Storage%20Facility%20%28Prohibition%29%20Act,facilities%20in%20South%20Australia%3B%20and%20for%20other%20purposes.
https://www.defence.gov.au/about/reviews-inquiries/reforming-defence-legislation
https://nuclear.foe.org.au/wp-content/uploads/Noonan-submission-Reforming-Defence-Legislation-Review-April-2023.pdf
https://www.legislation.sa.gov.au/__legislation/lz/c/a/nuclear%20waste%20storage%20facility%20(prohibition)%20act%202000/current/2000.68.auth.pdf#:~:text=South%20Australia%20Nuclear%20Waste%20Storage%20Facility%20%28Prohibition%29%20Act,facilities%20in%20South%20Australia%3B%20and%20for%20other%20purposes.
https://cms.apln.network/wp-content/uploads/2024/01/Green-Hawkins-January-2024.pdf
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Civil Society faces imposition of an AUKUS military High-Level nuclear waste dump: 

The Federal ALP belatedly disclosed a secret pre-condition in AUKUS plans to buy second-hand US 

nuclear subs: for Australia to have to keep US origin military High-Level nuclear waste forever…  

In a breach of trust the ALP is seeking to ‘normalise’ High-Level nuclear waste in Australia. Claims of 

‘nuclear stewardship’ in taking on US N-Subs and in retaining untenable US N-Sub wastes are a farce. 

Disposal of High-Level nuclear waste is globally unprecedented, with our AUKUS partners the US & 

UK having proven unable to do so in over 65 years since first putting nuclear powered subs to sea. 

Minister for Defence Richard Marles MP has still not made a promised ‘announcement’, said to be by 

early 2024, on a process to manage High-Level nuclear waste and to site a waste disposal facility, he 

saying “obviously that facility will be remote from populations” (ABC News 15 March 2023). 

Defence is already working to identify potential nuclear waste storage and disposal sites, is assessing 

existing Defence lands, and appraising potential regions with areas to compulsorily acquire a site. 

The public has a right to know who is already being targeted for imposed AUKUS N- waste Storage. 

Political leaders in WA, Qld and Vic have already rejected a High-Level nuclear waste disposal site. 

The SA Labor Premier has so far only said it should go to a ‘remote’ location in the national interest. 

AUKUS compromises public confidence in Gov and sets up a serious clash with civil society: 

This Woomera Area Review must require Defence to become transparent and to be made 

accountable over rights and interests that are at stake in AUKUS intended military High-Level nuclear 

waste storage and federal Labor’s still secretive N-waste siting process. For instance: 

• Federal Labor must commit to comply with the United Nations Declaration on the Rights of 

Indigenous Peoples Article 29 provision of Indigenous People’s Rights to “Free, Prior and 

Informed Consent” over storage or disposal of hazardous materials on their lands. 

 

• Defence must declare their intension to over-ride the SA Nuclear Waste Storage (Prohibition) Act 

2000 to impose an AUKUS nuclear dump on outback lands and unwilling community in SA.  

 

• Federal Labor must fully set out the array of AUKUS nuclear wastes to be stored in Australia. 

The ALP National Platform (2021, Uranium p.96-98) makes a commitment to oppose overseas waste:  

• Labor will: 8. d. Remain strongly opposed to the importation and storage of nuclear waste 

that is sourced from overseas in Australia. 

In contrast, AUKUS aims Australia buy existing US military nuclear reactors in second-hand N-Subs 

that are to be up to 10-12 years old, loaded with intractable US origin High-Level nuclear wastes that 

are also weapons usage fissile materials – and remain as Bomb Fuel long after decommissioning. 

Further, in an affront to public trust Labor’s AUKUS Bill has been written to provide a federal legal 

power to take existing US and UK N-Sub nuclear reactor wastes for storage and disposal in Australia. 

Federal Labor claims that it is not their ‘policy’ to do so – but it is their proposed Federal Law!  

https://www.abc.net.au/news/2023-03-15/aukus-nuclear-submarines-reactor-disposal/102092146
https://johnmenadue.com/marcus-strom-aukus-is-a-mad-bad-and-dangerous-war-policy/
https://www.defence.gov.au/about/taskforces/aukus/nuclear-stewardship-waste
https://www.abc.net.au/news/2023-03-15/aukus-nuclear-submarines-reactor-disposal/102092146
https://www.smh.com.au/politics/federal/states-baulk-at-storing-radioactive-waste-from-nuclear-submarines-20230315-p5csdg.html
https://www.abc.net.au/news/2023-03-15/will-nuclear-waste-from-aukus-subs-end-up-in-sa/102096174
http://www.un.org/development/desa/indigenouspeoples/wp-content/uploads/sites/19/2018/11/UNDRIP_E_web.pdf
http://www.un.org/development/desa/indigenouspeoples/wp-content/uploads/sites/19/2018/11/UNDRIP_E_web.pdf
https://www.legislation.sa.gov.au/__legislation/lz/c/a/nuclear%20waste%20storage%20facility%20(prohibition)%20act%202000/current/2000.68.auth.pdf#:~:text=South%20Australia%20Nuclear%20Waste%20Storage%20Facility%20%28Prohibition%29%20Act,facilities%20in%20South%20Australia%3B%20and%20for%20other%20purposes.
https://www.legislation.sa.gov.au/__legislation/lz/c/a/nuclear%20waste%20storage%20facility%20(prohibition)%20act%202000/current/2000.68.auth.pdf#:~:text=South%20Australia%20Nuclear%20Waste%20Storage%20Facility%20%28Prohibition%29%20Act,facilities%20in%20South%20Australia%3B%20and%20for%20other%20purposes.
https://alp.org.au/media/2594/2021-alp-national-platform-final-endorsed-platform.pdf
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Defence is already targeting the Woomera Area as a potential region to site an imposed     
AUKUS military High-Level nuclear waste dump: 

The Labor AUKUS Bill assumes a power and a right to over-ride State laws by naming State laws in 

Regulations that are to be made in 2025. Section 135 “Operation of State and Territory laws”, states:  

If a law of a State or Territory, or one or more provisions of such a law, is prescribed by the 

regulations, that law or provision does not apply in relation to a regulated activity. 

The AUKUS Bill provides for regulated activities in ‘nuclear waste management, storage and disposal’ 
at AUKUS facilities in future Nuclear Zones, which are to be authorised in part under Sec.135. 

The national press has reported the Woomera rocket range is understood to be the ‘favoured 
location’ for storage and disposal of submarine nuclear waste (“Woomera looms as national nuclear 
waste dump site including for AUKUS submarine high-level waste afr.com 11 August 2023). 

Defence will aim to compulsorily acquire and declare a High-Level nuclear waste dump site, with 

over-ride of State laws through this Bill, long before the buying a second-hand US N-Sub in 2032. 

It was left up to a US Vice Adm. Bill Houston to reveal proposed sales of in-service Virginia-class subs 

will be in 2032 and in 2035, with a claimed first new N-Sub in 2038 (US Breaking Defence 8/11/23). 

If Federal Labor decide to locate an AUKUS nuclear waste dump in SA, it will have to over-ride State 
Law to impose the dump. This AUKUS Agreement is a threat to the Safety of the People of SA. 

Storage and disposal of nuclear wastes compromises the Safety and Welfare of the people of South 

Australia, that is why it is prohibited by the SA Nuclear Waste Storage (Prohibition) Act 2000.  

Labor Premier Mike Rann strengthened these laws in 2002. Now Federal Labor may over-ride them. 

The Objects of the Act cover public interest issues at stake, to protect our Health, Safety and Welfare: 

“The Objects of this Act are to protect the health, safety and welfare of the people of South 

Australia and to protect the environment in which they live by prohibiting the establishment 

of certain nuclear waste storage facilities in this State.” 

The import, transport storage and disposal of High-Level nuclear reactor waste is prohibited in SA. 

However, federal Labor are taking up legal powers to impose a dangerous AUKUS nuclear dump on 

SA or on the NT, through an undemocratic override of State laws and compulsory land acquisition. 

The 2023 Reforming Defence Legislation Review proposed to take on Defence Act powers to 

override State legislation to ‘provide certainty’ to Defence roles, operations and facilities. My input 

and Recommendations to the Defence Review called for transparency on those issues. 

The AUKUS Bill Senate Inquiry at “Overrides other laws” (p.66) states: “This issue has been noted by 

local communities and environmental groups including David J Noonan who stated in his submission: 

The Bill is undemocratic and disrespectful to the people of SA in a proposed power under Section 135 

“Operation of State and Territory laws” to over-ride any SA Laws or provisions of our Laws effectively 

by decree, a fiat of unaccountable federal agents to annul our Laws by naming then in Regulations.”  

This Woomera Area Review must respect South Australian’s Democratic Right to decide their own 

Future and to Say No to Defence imposition of an AUKUS nuclear waste dump.  

https://parlinfo.aph.gov.au/parlInfo/search/display/display.w3p;query=Id%3A%22legislation%2Fbills%2Fr7104_first-reps%2F0000%22;rec=0
https://www.afr.com/politics/federal/woomera-looms-as-national-nuclear-waste-dump-site-20230810-p5dvle
https://www.afr.com/politics/federal/woomera-looms-as-national-nuclear-waste-dump-site-20230810-p5dvle
https://breakingdefense.com/2023/11/us-navy-sub-boss-reveals-new-details-on-aukus-virginia-class-sub-sales-to-australia/?utm_campaign=BD%20Daily&utm_medium=email&_hsmi=281819033&_hsenc=p2ANqtz-_8u4ZOAf4fOvD_26SZQROnUTSfFn7uwOELA7QziPNwzb7H8Mfxw_wqdQOSW8DPBqXx1zhywGbHKVu71ztD6GpaU7ZFVg&utm_content=281819033&utm_source=hs_email
https://www.legislation.sa.gov.au/__legislation/lz/c/a/nuclear%20waste%20storage%20facility%20(prohibition)%20act%202000/current/2000.68.auth.pdf#:~:text=South%20Australia%20Nuclear%20Waste%20Storage%20Facility%20%28Prohibition%29%20Act,facilities%20in%20South%20Australia%3B%20and%20for%20other%20purposes.
https://www.defence.gov.au/about/reviews-inquiries/reforming-defence-legislation
https://nuclear.foe.org.au/wp-content/uploads/Noonan-submission-Reforming-Defence-Legislation-Review-April-2023.pdf
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Foreign_Affairs_Defence_and_Trade/ANNPSBills23/Report
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Indigenous People have a UN recognised Human Right to Say No to AUKUS N-wastes: 

The AUKUS Agreement triggers the United Nations Declaration on the Rights of Indigenous Peoples 
(UNDRIP, adopted by United Nations, Sept 2007) in Indigenous People’s Article 29 Rights to “Free, 
Prior and Informed Consent” over storage or disposal of hazardous materials on their lands. AUKUS 
military High-Level nuclear wastes and fissile materials are absolutely ‘hazardous materials’. 

This Woomera Review must act in accordance with the Recommendations of the federal Inquiry 
Report (Nov 2023) into the UN Declaration on the Rights of Indigenous Peoples and respect Chair of 
the Inquiry, Indigenous Labor Senator Patrick Dodson’s clear views on the matter, stating: 

“the Commonwealth Government ensure its approach to developing legislation and policy on 
matters relating to Aboriginal and Torres Strait Islander people be consistent with the 
Articles outlined in the UNDRIP”. 

It is concerning Labor has so far failed to act on key Rec. No.6 of this UNDRIP Inquiry, which states: 

“The Committee recommends that the Human Rights (Parliamentary Scrutiny) Act 2011 (Cth) 
be amended to include the UNDRIP in the definition of ‘human rights’, so that it be formally 
considered when scrutinising legislation.”  

This Review must call on the federal Labor and Defence to become transparent on whether or not 
they support the Rights of Indigenous Australians under the UNDRIP Article 29 to “Free, Prior and 
Informed Consent” - as a Human Right to Say No - over Storage of AUKUS military High-Level nuclear 
waste on their lands. Transparency is a minimum standard to expect from this Woomera Review. 

The AUKUS Agreement builds on unacceptable steps to date. For instance, the “Statement of 
Compatibility with Human Rights” (Explanatory Memorandum to the current AUKUS Bill, p.97-102) 
misleadingly claims the Bills are compatible with Human Rights while excluding the UNDRIP. 

I raised these issues of Indigenous Rights in my public input Recommendations to the 2023 Defence 
Review and to a Senate Inquiry into the current AUKUS Bill before Parliament - without response. 

My input and Recommendations to the Defence Review called for transparency on these issues:  

 

Defence should become transparent over proposed Navy High-Level nuclear waste disposal, 

policy, siting process, rights and legal issues. Defence should commit to respect and to comply 

with the United Nations Declaration on the Rights of Indigenous Peoples Article 29 provision 

of Indigenous People’s rights to “Free, Prior and Informed Consent” over storage or disposal 

of hazardous materials on their lands. 

Traditional owners Human Right to Say No to the imposition of nuclear wastes must be respected. 
See “AUKUS nuclear waste dump must be subject to Indigenous veto” (By Michelle Fahy May 2023):  

“Bipartisan secrecy and Defence’s poor record with Indigenous groups at Woomera are red 
flags for consultations over an AUKUS nuclear waste dump. Human rights experts say 
government must establish an Indigenous veto right.” 

 

Question: Will Defence respect OR disregard Indigenous Peoples UN recognised Right to Say No?   

http://www.un.org/development/desa/indigenouspeoples/wp-content/uploads/sites/19/2018/11/UNDRIP_E_web.pdf
https://www.aph.gov.au/Parliamentary_Business/Committees/Joint/Aboriginal_and_Torres_Strait_Islander_Affairs/UNDRIP/Report
https://nuclear.foe.org.au/wp-content/uploads/Noonan-submission-Reforming-Defence-Legislation-Review-April-2023.pdf
http://www.un.org/development/desa/indigenouspeoples/wp-content/uploads/sites/19/2018/11/UNDRIP_E_web.pdf
https://nodumpalliance.org.au/
https://johnmenadue.com/aukus-nuclear-waste-dump-must-be-subject-to-indigenous-veto-right-link/?utm_source=substack&utm_medium=email
https://substack.com/profile/29333281-michelle-fahy
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Is US origin military High-Level nuclear waste from US N-Subs to be dumped at Woomera? 

The Federal ALP belatedly disclosed a AUKUS pre-condition to Australia’s purchase of second-hand 

US nuclear submarines: for Australia to keep the US origin N-Subs military High-Level nuclear waste.  

This was kept secret in the federal election and only revealed to the Australian public in March 2023. 

The ALP is seeking to ‘normalise’ High-Level nuclear waste in Australia with simplistic claims of 

‘nuclear stewardship’ in taking on untenable liabilities to retain US origin N-Subs N-wastes forever. 

Disposal of High-Level nuclear waste is unprecedented at a global scale, with the US and UK having 

proven unable to do so in over 65 years since first putting nuclear powered submarines to sea. 

In Defence seeking to claim ‘nuclear stewardship’ over nuclear waste it can be anticipated that a final 

site for an AUKUS military High-Level nuclear waste storage or disposal facility will be acquired and 

declared before a first purchase of a second hand US nuclear powered submarine, due in 2032. 

The current AUKUS Bill Section 10 provides powers to declare a Designated Zone to impose a nuclear 

waste Storage site and Section 135 provides powers to over-ride State laws that protect public safety. 

AUKUS aims Australia buy existing US military nuclear reactors in second-hand N-Subs that can be up 

to 10-12 years old, loaded with intractable US origin weapons grade High-Level nuclear wastes. 

This is ‘flag swapping’ an Australian flag onto existing US N-Sub High-Level nuclear reactor wastes. 

It has been reported the second-hand US nuclear subs for purchase by Australia will allow approx. 20 

years of nuclear reactor operations to be left out of a cited 33-year reactor period.  

US Vice Adm. Bill Houston revealed sales of in-service Virginia-class N-Subs will be in 2032 and 2035, 

with a first new Virginia N-Sub said to be sold to Australia in 2038 (US Breaking Defence 08 Nov). 

This Review must seek a full explanation of how Defence claims to manage and perpetually store 

intractable US origin High-Level nuclear wastes from two second-hand US Virginia N-Subs.  

AUKUS claims of ‘nuclear stewardship’ in taking over US N-Subs and in retaining the US origin High-
Level nuclear wastes are a farce. The US has been unable to dispose of any High-Level N-wastes. 

AUKUS touted production of a future British N-Sub design in the 2040’s, claimed to be built at an 

Osborne Dedicated Nuclear Zone, may never be realised - but this US origin N-waste threat is real. 

This Review must consider and accept that it is undemocratic for Civil Society and Indigenous 

People in SA to have to face the serious risks and impacts in required perpetual Storage of 

intractable US origin military High-Level nuclear wastes and weapons usable fissile materials. 

These US origin military High-Level nuclear wastes present an unprecedented, untenable threat to 

the Health, Safety and Welfare of the People of SA and to the Environment in which they live. 

The import, transport storage and disposal of these AUKUS US origin nuclear wastes is against the 

Law in SA and must remain prohibited in our State to protect the Safety of the People of SA. 

 

  

https://www.abc.net.au/news/2023-03-15/aukus-nuclear-submarines-reactor-disposal/102092146
https://www.defence.gov.au/about/taskforces/aukus/nuclear-stewardship-waste
https://www.defence.gov.au/about/taskforces/aukus/nuclear-stewardship-waste
https://breakingdefense.com/2023/11/us-navy-sub-boss-reveals-new-details-on-aukus-virginia-class-sub-sales-to-australia/?utm_campaign=BD%20Daily&utm_medium=email&_hsmi=281819033&_hsenc=p2ANqtz-_8u4ZOAf4fOvD_26SZQROnUTSfFn7uwOELA7QziPNwzb7H8Mfxw_wqdQOSW8DPBqXx1zhywGbHKVu71ztD6GpaU7ZFVg&utm_content=281819033&utm_source=hs_email
https://www.defence.gov.au/about/taskforces/aukus/nuclear-stewardship-waste


8 
 

Multi-billion $ N-waste Costs are ignored while the US gets Indemnity over nuclear risks: 

Under threat of Defence imposition of AUKUS N-wastes in the Woomera Area this Review must 
require a full public exposition on the array of “nuclear risks” South Australia is exposed to by 
the AUKUS Agreement, and the consequences of an intended grant of Indemnify to the US. 

The National Interest Analysis [2024] ATNIA 14 to the AUKUS Agreement is written by the 
proponent of N-Subs the Australian Submarine Agency (ASA) and is clearly not fit for purpose. 

The NIA is without regard to Australia’s interests in the Agreement bringing “nuclear risks” here. 

The NIA gives uncritical support to the Agreement granting a wide-ranging Indemnity to the US 
for “nuclear risks” in second-hand Virginia N-Subs and associated US origin nuclear materials:  

Indemnity 22. The Agreement requires Australia to indemnify the UK and the US against 
any liability, loss, costs, damage, or injury (including third party claims) arising out of, 
related to, or resulting from nuclear risks (risks attributable to the radioactive, toxic, 
explosive or other hazardous properties of materials) … transferred pursuant to the 
Agreement (Article IV(E)). … 

The NIA 23 further supports “the management of nuclear risks to be indemnified by Australia” to 
be subject to an unstated role for the US to determine arrangements and “visibility of activities”. 

This reads as a ‘secrecy clause’ to preference US interests over Australian interests. To limit the 
‘visibility’ (and public reporting?) of “nuclear risks” and of required response arrangements. 

To even attempt to address the serious array of “nuclear risks” imposed by the Agreement would 
require unfettered ‘management and arrangements’ and must be in our National Interests alone. 

These matters require a full exposition re the “nuclear risks” we face in proposed US Indemnity. 

Further, the NIA entirely ignores the $ Cost to Australia of storing and disposing of US origin 
High-Level nuclear wastes and weapons usable fissile materials from the first two second-hand 
10- to 12-year-old US Virginia Class N-Subs to be ‘Australian flagged’ in 2032 and in 2035. 

There is an onus on this Review to require public $ Costings and an evidentiary basis from the 
federal Gov for AUKUS nuclear waste storage on the Woomera Area, on: 

• the liability $ Cost consequent to this AUKUS Agreement in required capability and 
facilities for in perpetuity High-Level nuclear waste storage and geological disposal; 

• whether the $ Cost of High-Level nuclear waste storage and claimed geological disposal 
is included in - OR is additional to - the public Cost of AUKUS at approx. A$368 billion. 

These Costs must be in the order of at least 10’s of billions of dollars, yet this is entirely ignored 
throughout the AUKUS agenda, with only flippancy from proponent ASA’s claim at NIA Costs 46: 

“No regulatory costs associated with this treaty action are anticipated and each Party 
will bear its own incidental costs…” 

  

https://www.aph.gov.au/-/media/02_Parliamentary_Business/24_Committees/244_Joint_Committees/JSCT/2024/Nuclear_Propulsion/NIA_Nuclear_Propulsion.pdf?la=en&hash=257E8DB9F81D0214112A818E829D5D5E4B8133E1
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Recommendations: 

These Recommendations No.1-5 comprise public interest disclosures that must be required 
from Defence to facilitate an informed public Review of the future of the Woomera Area: 

1. Civil Society faces imposition of an AUKUS military High-Level nuclear waste dump 

This Review must respect affected Communities and Indigenous People’s ‘Right to Know’ the 
Defence imposed nuclear risks they face in intended High-Level nuclear waste & nuclear 
weapons usable fissile material storage and disposal facilities. 

1.1 The Review must call on Defence to publicly disclose which Australian regions and 
Indigenous Peoples are currently under threat of imposed siting and compulsory land 
acquisition for an AUKUS High-Level nuclear waste dump, and which - if any - existing Defence 
lands are included in the regional short list that is currently being prepared. 

1.2 The Review must make Defence become accountable over the future and fate of the 
Woomera Area, understood in national media to be a ‘favoured location’ for storage and 
disposal of submarine nuclear waste (“Woomera looms as national nuclear waste dump site 
including for AUKUS submarine high-level waste afr.com AFR 11 August 2023). Noting the 
Woomera Area is currently subject to a Defence ‘Review’: “to ensure it remains fit for purpose 
and meets Australia’s national security requirements” – read AUKUS requirements. 

1.3 Defence must become publicly accountable and declare its intension to over-ride the SA 
Nuclear Waste Storage (Prohibition) Act 2000 through powers in an AUKUS Bill now before 
Parliament (Sec.135 “Operation of State and Territory laws”): to impose an AUKUS nuclear 
waste dump on outback lands and unwilling community in SA, by decree in federal Regulations.  

This Defence agenda to impose nuclear waste storage in SA also involves Defence over-ride of 
the SA Environment Protection Act 1993 and over-ride of the SA Aboriginal Heritage Act 1988. 

2. Indigenous People have a UN recognised Human Right to Say No to AUKUS N-wastes 

The Woomera Area Review must respect the clear views of Indigenous Labor Senator Patrick 
Dodson and act in accordance with the Recommendations of a Federal Inquiry Report (Nov 
2023) into the UN Declaration on the Rights of Indigenous Peoples, stating: 

“the Commonwealth Government ensure its approach to developing legislation and 
policy on matters relating to Aboriginal and Torres Strait Islander people be consistent 
with the Articles outlined in the UNDRIP”. 

2.1 This Review must seek an explanation from the federal Labor Gov as to whether they will 
commit to respect and comply with the United Nations Declaration on the Rights of Indigenous 
Peoples Article 29 provision of Indigenous Peoples Rights to “Free, Prior and Informed 
Consent”, as a Right to Say No, over storage or disposal of hazardous materials on their lands; 

OR if Federal Labor intends to claim a sanction to over-ride UNDRIP and to impose a hazardous 
AUKUS nuclear waste dump against the potential express wishes of Traditional Owners. 

 

https://www.afr.com/politics/federal/woomera-looms-as-national-nuclear-waste-dump-site-20230810-p5dvle
https://www.afr.com/politics/federal/woomera-looms-as-national-nuclear-waste-dump-site-20230810-p5dvle
https://www.minister.defence.gov.au/media-releases/2024-08-16/independent-review-woomera-prohibited-area?utm_source=miragenews&utm_medium=miragenews&utm_campaign=news
https://www.legislation.sa.gov.au/__legislation/lz/c/a/nuclear%20waste%20storage%20facility%20(prohibition)%20act%202000/current/2000.68.auth.pdf#:~:text=South%20Australia%20Nuclear%20Waste%20Storage%20Facility%20%28Prohibition%29%20Act,facilities%20in%20South%20Australia%3B%20and%20for%20other%20purposes.
https://www.aph.gov.au/Parliamentary_Business/Committees/Joint/Aboriginal_and_Torres_Strait_Islander_Affairs/UNDRIP/Report
http://www.un.org/development/desa/indigenouspeoples/wp-content/uploads/sites/19/2018/11/UNDRIP_E_web.pdf
http://www.un.org/development/desa/indigenouspeoples/wp-content/uploads/sites/19/2018/11/UNDRIP_E_web.pdf
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3. US origin military High-Level nuclear waste from US N-Subs to be dumped at Woomera? 

The Woomera Area Review must recognise the AUKUS Agreement’s proposed importation of US 
origin military High-Level nuclear wastes sourced in 10–12-year-old US Navy nuclear reactors in 
second hand US Virginia Class N-Subs that will require perpetual storage in Australia: 

This Review must seek a full explanation of how Defence Minister Marles claims to be able 
to manage a globally unprecedented task in siting and perpetual storage & disposal of 
intractable US origin High-Level nuclear wastes from second-hand US Virginia N-Subs. 

It is not credible for the Review to overly rely on claims by AUKUS proponent Minister Marles. 

3.1 The Review should call on Minister Marles to explain the incompatibility between the AUKUS 
Agreement’s transfer of US origin Virginia Class N-Sub nuclear wastes to Australia, effective 
importation of nuclear wastes sourced from the US, and the pre AUKUS Federal Labor Policy 
commitment in the ALP National Platform (2021, Uranium p.96-98) to oppose overseas waste:  

• Labor will: 8. d. Remain strongly opposed to the importation and storage of nuclear 
waste that is sourced from overseas in Australia. 

4. Multi-billion $ N-waste Costs are ignored while the US gets Indemnity over nuclear risks 

There is an onus on this Review to require public $ Costings and an evidentiary basis on: 

• the liability $ Cost consequent in required capability and facilities for in perpetuity High-
Level nuclear waste storage and geological waste disposal at the Woomera Area; 

• whether the $ Cost of High-Level nuclear waste storage and claimed geological disposal 
is included in - OR is additional to - the public Cost of AUKUS at approx. A$368 billion. 

These unstated, kept secret, liability $ Costs must be in the order of at least A$10’s of billions.  

4.1 In the public interest the Review must require a full exposition on the array of nuclear waste 
risks the AUKUS Agreement exposes the Woomera Area to and grants the US Indemnity over. 

 

 “Indemnity 22. The Agreement requires Australia to indemnify the UK and the US 
against any liability, loss, costs, damage, or injury (including third party claims) arising 
out of, related to, or resulting from nuclear risks (risks attributable to the radioactive, 
toxic, explosive or other hazardous properties of materials) … transferred pursuant to the 
Agreement (Article IV(E)).” (In the National Interest Analysis [2024] ATNIA 14) 

5. The Review must be transparent on Defence’s roles for Woomera in AUKUS and in war 

Our survival is at stake, ex-Ambassador to China, Ross Garnaut has stated (20 August 2024): 

“America would be damaged by war with China over the status of Taiwan, but, short of a 
major nuclear exchange debilitating both great powers, its sovereignty would not be at 
risk. Australia’s would be. Indeed, I doubt that Australia could survive as a sovereign 
entity the isolation from most of Asia that would be likely to follow anything other than a 
decisive and quick US victory in a war in which our military was engaged.”  

https://alp.org.au/media/2594/2021-alp-national-platform-final-endorsed-platform.pdf
https://www.aph.gov.au/-/media/02_Parliamentary_Business/24_Committees/244_Joint_Committees/JSCT/2024/Nuclear_Propulsion/NIA_Nuclear_Propulsion.pdf?la=en&hash=257E8DB9F81D0214112A818E829D5D5E4B8133E1
https://www.crikey.com.au/2024/08/20/china-ambassador-ross-garnaut-aukus/?fbclid=IwY2xjawExP9hleHRuA2FlbQIxMQABHUrE0MVmIfueKSW2EUY36RZq4GDd7SNAwU_W0cxRVOLQzwpn7hevtnagig_aem_b9KDr1kRR_f4ea16VbJfbQ&sfnsn=mo
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Discussion: 

Defence imposed AUKUS military High-Level nuclear waste & nuclear weapons usable fissile 
material on all future generations of Australians is untenable and will be opposed at Woomera. 

This Review must at least be able to facilitate informed public consideration of the future of the 
Woomera Area through required full disclosures from Defence to the set of pre-requisite public 
interest Recommendations No.1-5 presented in this public input. 

Australian regional communities and Indigenous groups have a ‘Right to Know’ who is being 
currently targeted for siting and assessment of an AUKUS nuclear waste storage / dump.  

The Review must realise an answer from federal Labor over whether the UNDRIP championed 
by Senator Patrick Dodson will be complied with OR over-ridden to impose AUKUS N-wastes. 

Three years into AUKUS the failure to respect affected communities ‘Right to Know’ is evidence 
Defence is on a seriously wrong track and is undermining trust in governance in Australia. 

There is an onus is on this Review to investigate the array of serious nuclear waste risks to be 
imposed on Woomera through AUKUS and subject to an Indemnity to favour US interests.  

The Review must be transparent on Defence roles for Woomera in AUKUS and in war. 

It is arguable that AUKUS and N-Subs bring Australia closer to a devastating war between the 
US and China, including likely strikes on Australia with a real risk of nuclear weapons strikes. 

For instance, the Review should consider “AUKUS: The worst defence and foreign policy 
decision our country has made” by ex-Foreign Affairs Minister Gareth Evans (17 August 2024): 

“… Four, the price now being demanded by the US for giving us access to its nuclear 
propulsion technology is, it is now becoming ever more clear, extraordinarily high. Not 
only the now open-ended expansion of Tindal as a US B52 base; not only the conversion 
of Stirling into a major base for a US Indian Ocean fleet, making Perth now join Pine Gap 
and the North West Cape – and increasingly likely, Tindal – as a nuclear target … 

Australia’s no-holds-barred embrace of AUKUS is more likely than not to prove one 
of the worst defence and foreign policy decisions our country has made, not only 
putting at profound risk our sovereign independence, but generating more risk than 
reward for the very national security it promises to protect.” 

Australia’s survival is at stake. Ross Garnaut (“When an experienced ambassador to China 
speaks on AUKUS, we should listen” 20 August 2024) is reported as stating: 

“America would be damaged by war with China over the status of Taiwan, but, short of a 
major nuclear exchange debilitating both great powers, its sovereignty would not be at 
risk. Australia’s would be. Indeed, I doubt that Australia could survive as a sovereign 
entity the isolation from most of Asia that would be likely to follow anything other than a 
decisive and quick US victory in a war in which our military was engaged.” 

It is not credible for this Review to overly rely on claims by AUKUS proponent Minister Marles.  

https://johnmenadue.com/aukus-one-of-the-worst-defence-and-foreign-policy-decisions-our-country-has-made/
https://johnmenadue.com/aukus-one-of-the-worst-defence-and-foreign-policy-decisions-our-country-has-made/
https://johnmenadue.com/author/gareth-evans/
https://www.crikey.com.au/2024/08/20/china-ambassador-ross-garnaut-aukus/?fbclid=IwY2xjawExP9hleHRuA2FlbQIxMQABHUrE0MVmIfueKSW2EUY36RZq4GDd7SNAwU_W0cxRVOLQzwpn7hevtnagig_aem_b9KDr1kRR_f4ea16VbJfbQ&sfnsn=mo
https://www.crikey.com.au/2024/08/20/china-ambassador-ross-garnaut-aukus/?fbclid=IwY2xjawExP9hleHRuA2FlbQIxMQABHUrE0MVmIfueKSW2EUY36RZq4GDd7SNAwU_W0cxRVOLQzwpn7hevtnagig_aem_b9KDr1kRR_f4ea16VbJfbQ&sfnsn=mo
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As to my Relevant Background: In 30 years’ experience scrutinising environment and nuclear public 

interest issues. I have provided public input and Recommendations relevant to matters now before 

this Review to AUKUS Federal Parliamentary and Defence processes held over the last 3 years: 

• The JSCT Inquiry into the AUKUS Agreement, public input 2 Sept 2024, Rec’s p.10-12; 

• The Inquiry into the Australian Naval Nuclear Power Safety Bill 2023, by the Senate Foreign 

Affairs, Defence and Trade Legislation Committee, Submission No.8 Jan 2024, Rec’s at p.11; 

• The Reforming Defence Legislation Review, Submission No.34, Recommendations 6-7 at p.3 and 
discussion at p.7, 20 April 2023; 

• An earlier AUKUS Inquiry by the Senate Foreign Affairs, Defence and Trade Legislation Committee 
held on the Defence Legislation Amendment (Naval Nuclear Propulsion) Bill 2023 [Provisions], 
see Submission No.46, Recommendations 1-5 at p.2, 26 May 2023; 

• The Defence Strategic Review, my public input is recorded but was not released by that process; 

• The “Exchange of Naval Nuclear Propulsion Information Agreement” (ENNPIA) Inquiry by the 
Treaties Committee, Submission No.40 (27 p), Recommendations at p.12, 25 Nov 2021. 
 

I served for sixteen years as an Australian Conservation Foundation (ACF) environment campaigner 

1996-2011 with primary roles on public interest nuclear issues.  

Including as lead author of ACF nuclear issues public input to Joint Standing Committee on Treaties 

Inquiries and as an ACF witness in JSCT Hearings on uranium sales issues with China & with Russia. 

As an individual, I later gave evidence as a witness before the JSCT Inquiry on UAE uranium sales, 
provided input to the JSCT Inquiry on Ukraine uranium sales, and am quoted in both JSCT Reports. 

Roles as an ACF campaigner included over 5 years on a prior federal attempt to impose a nuclear 
waste dump in SA - 1998 through 2004 – another flawed process that had to be abandoned.  

I have been an invited Witness as an individual involved on nuclear waste issues at a 2016 Hearing of 
the SA Parliament Joint Committee Inquiry on the Findings of the SA Nuclear Royal Commission. 

As an Independent Environment Campaigner, I have provided public interest Briefing and Public 
Submissions throughout the National Radioactive Waste Management Facility process 2015-23.  

For instance see a Brief "Nuclear Waste Store siting at Napandee also targets the Port of Whyalla” 
(Feb 2020, 2 p), and a formal Public Comment: “Input to the CEO of ARPANSA on Alternative Storage 
of ANSTO ILW at Lucas Heights” (Nov 2021, 26 p).  
 
As illustrative of some of the public interest issues in nuclear waste siting processes I refer you to my 
public input to the Federal Environment Department on Guidelines for an Environmental Impact 
Statement process on the then proposed nuclear waste facility at Kimba (March 2023, 11 p). 
 
I have a role in media comment on public interest nuclear issues, for instance see an article: "Alarm 

on nuclear waste transport" (By Clare Peddie, SA Sunday Mail Rural Edition, 31 July 2022). 

Yours sincerely 

Mr David J Noonan B.Sc., M.Env.St. 

Independent Environment Campaigner and ABN Sole Trader Consultant 

Seaview Downs SA 

https://www.aph.gov.au/Parliamentary_Business/Committees/Joint/Treaties/NuclearPropulsion
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Foreign_Affairs_Defence_and_Trade/ANNPSBills23/Report
https://www.aph.gov.au/DocumentStore.ashx?id=d45508d3-8979-43df-8128-11506c90a1c6&subId=752122
https://www.defence.gov.au/about/reviews-inquiries/reforming-defence-legislation
https://www.defence.gov.au/sites/default/files/2023-12/List%20of%20Submissions.pdf
https://www.aph.gov.au/Parliamentary_Business/Committees/Senate/Foreign_Affairs_Defence_and_Trade/NuclearPropulsionBill23
https://www.aph.gov.au/DocumentStore.ashx?id=10460a9a-f76d-46b7-bcd5-2213c61bec6c&subId=743652
https://www.defence.gov.au/about/reviews-inquiries/defence-strategic-review
https://www.aph.gov.au/Parliamentary_Business/Committees/Joint/Treaties/ENNPIA
https://www.aph.gov.au/DocumentStore.ashx?id=f4e65890-2bf2-4b56-af8e-8acfef9e9c62&subId=717405
https://www.industry.gov.au/australian-radioactive-waste-agency
https://nuclear.foe.org.au/wp-content/uploads/Transport-Napandee-Nuclear-Store-targets-Whyalla-Port-Feb2020.pdf
https://www.arpansa.gov.au/sites/default/files/public_submission_1_-_mr_david_noonan_-_to_publish_0.pdf
https://www.arpansa.gov.au/sites/default/files/public_submission_1_-_mr_david_noonan_-_to_publish_0.pdf
https://nuclear.foe.org.au/wp-content/uploads/Noonan-comment-EPBC-guidelines-March2023.pdf


 

 

 

Review of the Woomera Prohibited 

Area Coexistence Framework 

Nova Systems Submission 

6 September 2024 



 

 

Review of the Woomera Prohibited Area Coexistence Framework  

Nova Systems Submission | Approved for Public Release 
2 

 

 

 

 

 

 

 

 

 

A Submission to the Review of the Woomera Prohibited Area 

Coexistence Framework by Nova Systems. 

 

Designated contact: 

Peter La Franchi 

Executive General Manager Future Business. 

peter.lafranchi@novasystems.com 

T: +61 2 9043 2512   

15 Lancaster Place, Majura Park, Canberra, 2609 

novasystems.com 

 

 

 



 

 

Review of the Woomera Prohibited Area Coexistence Framework  

Nova Systems Submission | Approved for Public Release 
3 

 

Summary 

Australia’s changed strategic circumstances requires an accelerated approach to Australian 

Defence Force (ADF) capability generation, sustainment, and operational preparedness.  

The Woomera Protected Area (WPA) hosts the nation’s premier Defence Test and 

Evaluation (T&E) facility. This critical facility is essential to the objective of rapid capability 

uplift of ADF capabilities, particularly the focus on rapid fielding of Minimum Viable 

Capabilities (MVC). WPA is likewise a direct enabler of Australia’s contribution to Pillar Two 

of the common AUKUS security framework with the United Kingdom and United States. 

More is needed from WPA by Defence and defence industry between 2024 and 2030. 

Longer term ADF and AUKUS needs will increasingly elevate those needs over the period 

2030-2040. New approaches are required to allow increased rates of usage in support of 

defence capability test and evaluation as soon as possible. 

This submission identifies the current Coexistence Framework as representing a pre-

established enabler of increased defence industry usage of Woomera in support of the ADF 

and the AUKUS alliance.  

This forward leaning and highly relevant framework can directly enable increased range 

usage where Defence and the Commonwealth elect to: 

• Progress the WPA Coexistence Framework first through a focus on integrating forward 

access and use arrangements with Defence’s own strategic planning for enhanced, 

whole of enterprise T&E requirements. 

• Advance a WPA range evolution roadmap as a fundamental building block of the 

forward Coexistence Framework. 

• Progress forward planning and usage approvals for the WPA on the basis of a dynamic, 

whole of range perspective, and enable this with a whole of range geospatial digital 

twin. 

• Create new range complexes within WPA to support expanded Defence and defence 

industry T&E activities. 

• Develop and implement a whole of WPA electromagnetic spectrum mapping and 

management system. 

• Allow defence industry to meaningfully engage in, and shape, the enhanced capabilities 

of WPA to meet Defence T&E needs. This includes capacity for industry to invest in T&E 

capabilities and infrastructure within WPA and operate this commercially for users 

which include allied nations. 
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Test and Evaluation as a Cornerstone of Australia’s Defence 

Strategy 

Australia’s Defence Strategic Review (DSR) of 2023 identifies the pursuit of Minium Viable 

Capability (MVC) as a significant enabler of rapid capability generation to underpin 

Australia’s response to changed security conditions across the Indo-Pacific region. As a 

concept, MVC seeks to ensure that the Australian Defence Force (ADF) can achieve a 

threshold capability effect quickly, rather than waiting for the perfect solution. This 

approach allows the ADF to respond more rapidly to emerging threats and adapt to 

changing strategic environments. 

The key aspects of MVC include: 

• Delivering essential capabilities that meet immediate defence needs. 

• Allowing for further development and enhancement over time. 

• Incorporating all fundamental inputs of capability, including materiel and sustainment 

components. 

This strategy is part of a broader shift towards prioritising readiness, speed to capability, 

and the ability to integrate new technologies swiftly. By focusing on MVC, Australia aims to 

maintain a robust and flexible Defence posture, capable of addressing current and future 

security challenges swiftly and effectively. 

Test and Evaluation (T&E) plays a pivotal role in ensuring the effectiveness, safety, and 

reliability of Defence capabilities, and is therefore a direct enabler of its ability to advance 

MVC in the shortest possible time. T&E’s role across the ADF and the Department of 

Defence (DoD)is multi-faceted. At a fundamental level it enables capability risk 

management by providing objective evidence to support risk-based decisions, ensuring 

that new technologies, concepts, and capabilities are safe and operationally viable before 

they are deployed, and then across the full in-service lifecycle. This process helps to 

identify and mitigate potential risks early, reducing the likelihood of costly failures or 

operational issues.  Throughout the entire life cycle of a system, from concept and 

acquisition to in-service use and disposal, T&E confirms whether risks are contained within 

acceptable boundaries. This continuous assessment ensures that the capabilities remain 

effective and reliable under various conditions. T&E is not a once-off requirement or 

process. 

The Defence Industry Development Strategy (DIDS) of 2024, and, in particular, its 

associated Sovereign Defence Industrial Priority Number Seven (SDIP7), T&E, Certification 

and Systems Assurance (T&ECSA), identifies that achieving MVC in the shortest possible 

time requires a significant uplift in sovereign T&E capability and capacity in the broad. It 

identifies the need to focus on testing early during the development process to rectify any 

deficiencies before they manifest themselves in production. SDIP 7 also calls for defence  
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industry’s innovative use of currently available T&E infrastructure, to the greatest extent 

possible, to test, assure, and where necessary certify, enhanced capabilities. To effectively 

support Defence in this mission, defence industry must have a greater level of access to 

existing T&E infrastructure.  

This industry call-to-action is clearly articulated by the DIDS as a near-term Defence 

objective. It reflects the vital role industry plays in ensuring Defence T&E enterprise 

capability and infrastructure is sufficient and relevant to the technologies and products it 

delivers, and its ability to enable MVC in the shortest possible time.  

The DIDS policy framework, as focussed by SDIP 7, therefore represents fundamental 

guidance to the current review of the WPA Coexistence Framework. Meeting SDIP7 

objectives necessitates active thinking as to how this policy objective will be met in a 

constructive and forward-leaning approach. 

 

The Woomera Prohibited Area: A Sovereign Security Asset 

The WPA is a vast and significant military testing range located in South Australia, 

approximately 450 kilometres northwest of Adelaide. Spanning around 122,000 square 

kilometres, it is one of the largest land-based test ranges in the Western world. 

The WPA plays a crucial and multifaceted role in ADF T&E. At a high level these can be 

characterised as:  

• Providing a secure testing environment. The WPA provides a secure and controlled 

environment for the ADF to conduct tests on advanced military technologies and 

systems. Its vast and remote location ensures testing can be carried out safely, with 

minimal risk to civilian populations. 

• Enabling testing of advanced systems and capabilities. The WPA is used to test a wide 

range of defence systems, including missiles, rockets, and other advanced weaponry. 

This includes both current technologies and emerging capabilities that are critical for 

maintaining and enhancing Australia’s defence readiness. 

• Enabling space and advanced aerospace testing. In addition to traditional military 

testing, the WPA is a significant site for space and advanced aerospace capability trials. 

This includes testing of satellites, space launch vehicles, and other aerospace 

technologies. The WPA’s unique environment makes it ideal for these high-tech 

evaluations. 

• Enabling collaboration and innovation. The WPA facilitates collaboration between the 

ADF, defence industry, and academic institutions. This collaborative environment 

fosters innovation and ensures that the ADF can leverage the latest technological 

advancements to maintain a competitive edge. 
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The WPA is considered a significant national security asset and is integral to the ADF’s 

capability development. It supports the development and testing of capabilities that are 

essential for Australia’s national defence strategy. This includes long-range strike 

capabilities and other advanced systems that are crucial for responding to contemporary 

strategic challenges. 

 

Coexistence in the Woomera Prohibited Area 

Due to its isolation, and its vastness, the WPA is a sought-after and well-utilised facility 

even when considering its application as a military test asset alone.  The “Coexistence 

Framework”, which consists of the Woomera Prohibited Area Rule 2014 and a 

Memorandum of Understanding between the Commonwealth of Australia, South 

Australian Government, and the WPA Advisory Board, aims to ensure that Defence 

activities can proceed without undue interference while allowing other stakeholders to 

access and use the land. This framework includes specific access zones and exclusion 

periods to manage the different uses of the area. For example, certain zones may be 

restricted during Defence operations but open for other activities at different times. 

The Framework represents a Defence and Commonwealth policy commitment to 

commercial usage of the range. This framework: 

• Provides the mechanisms by which applications will be considered and approved. 

• Defines the enabling mechanisms for commercial access, and 

• Sets out the requisite control and security mechanisms required to protect ADF and 

Commonwealth interests. 

Various non-Defence activities already coexist in the WPA under this framework, including 

pastoralism, mining, Aboriginal cultural heritage, tourism, and scientific research.  

Despite being divided into four separate zones, each with specific access levels and 

exclusion periods, the WPA can often be inaccessible to the wider defence industry due to 

long backlogs of large, long-running test programs. In some cases, these programs require 

the use of the full WPA footprint, however in most cases, large expanses of the WPA 

remain underutilised, with opportunities for multiple parallel test activities to occur. 

The current approach to supporting such parallel test activities is managed case by case, 

rather than from an integrated, whole of WPA perspective. Optimising the efficient use of 

this sovereign strategic asset, and maximising Defence’s and defence industry’s access to 

the facility serves to mitigate Australia’s T&E capability and capacity shortfall and meet 

Australia’s strategic need for MVC in the shortest possible time. 
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Source: https://www.defence.gov.au/bases-locations/sa/woomera/about/maps 

 

Expansion of Defence Industry Access to the Woomera 

Prohibited Area Under the Coexistence Framework 

The 2018 Review of the WPA Coexistence Framework foreshadowed increased Defence 

use requirements as a result of ongoing ADF capability uplift plans. In response, that review 

proposed an enhanced WPA management environment which leveraged a combination of 

‘grid’ analysis, particularly of the Green Zone, and a common range management digital 

platform. This approach sought to increase the granularity of awareness of how particular 

parts of the range were already being utilised, and better understand potential forward use 

cases. As proposed, the digital platform would host usage data and provide a mechanism 

for enhanced communications with all range users.  

https://www.defence.gov.au/bases-locations/sa/woomera/about/maps
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The 2018 review also highlighted the continuing need for non-Defence users of the range 

to accept that the range is first and foremost a military T&E environment, and all other use 

cases secondary even if commercially significant. That emphasis on defence T&E was 

supported by acknowledgement that technical equipment deployed within the range area 

may have an impact on Defence and defence industry activities, and that non-Defence 

usage may have security implications. 

The findings of the 2018 Review remain valid in the broad. However, to meet current and 

forward Defence and defence industry T&E needs, key steps are now required. 

First, the current review of the WPA Coexistence Framework must first focus on integrating forward 

access and use arrangements with Defence’s own strategic planning for enhanced, whole of 

enterprise T&E requirements, as first reflected in the 2021 Defence T&E Strategy. 

Second, as a planning principle, forward planning and usage approvals for the Woomera Protected 

Area should be based on a dynamic, whole of range perspective, rather than a case-by-case model. 

Case-by-case management deals with a specific circumstance rather than an integrated 

assessment. Compounding case by case decisions and authorisations can directly result in 

the effective close out of range areas for significant time periods.  

A capacity to assess whole of range impacts requires whole of range planning and 

management tools and systems. There is an immediate need for a highly detailed 

geospatial twin of the WPA, implemented on a progressive basis which begins in the Red 

Zone, then advances into the southeastern Green Zone, followed by the northeastern 

Green Zone and Amber Zone. A geospatial digital twin would in turn provide the 

foundation layer for a whole of range digital management platform. 

Third, a specific WPA range evolution roadmap is required as a fundamental building block of the 

forward Coexistence Framework.  

The WPA is a unique asset in western military terms, but more is needed from it. The scale 

down of the range and its capabilities from the 1960s onwards has resulted in a limited set 

of facilities and focal areas. There is now a need to identify and reserve internal areas 

where new range complexes can be developed in the immediate as well as longer terms.  

Predicated on the SDIP7 objective of enhanced defence industry access to ADF ranges, and 

reflecting both ADF capability plans and AUKUS Pillar Two collaborative activities, these 

new WPA range complexes should include multiple areas dedicated to electromagnetic 

spectrum operations, through air cyber operations, counter remote and autonomous 

weapon system operations, and directed energy weapon operations.  

A comprehensive geospatial twin of WPA will allow for highly detailed whole of range 

assessments to identify candidate sites for such complexes relative to the current and 

anticipated future technical capabilities of such systems. The geospatial digital twin would  
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likewise inform and enhance decision making relative to the environmental attributes each 

new range complex would display and present, and the planning and location of enabling, 

support and access infrastructure. 

Fourth, a whole of WPA electromagnetic spectrum mapping and management system is required.  

Defence systems are inherently dependent on access to and control of vast segments of 

spectrum. Electronic warfare, cyber and directed energy systems inherently shape and 

impact electromagnetic spectrum in specific ways to achieve effects. Defence systems T&E 

is inherently data intensive, and access and control of the electromagnetic environment is 

a critical factor.  

A whole of WPA electromagnetic spectrum mapping and management system would 

commence with a whole of range survey, then implementation of standing, real time 

monitoring nodes for the existing Red Zone, and then any new range complexes within the 

Green Zone. Integrated with a whole of WPA geospatial digital twin, this capability would 

facilitate rapid identification of cross-range electromagnetic spectrum impacts and issues, 

allow for meaningful whole of range electromagnetic spectrum application choices by 

Defence and defence industry, implementation of designated silent zones, guide and 

inform non-Defence users at an early stage as to the consistency and appropriateness of 

their technical equipment selections on primary WPA range operations. Such a system 

would also directly contribute to WPA security by allowing for location and identification of 

unexpected spectrum usage events. 

Fifth, a formalised process is required to allow defence industry to meaningfully engage in, and 

shape, the enhanced capabilities of WPA to meet Defence T&E needs.  

The existing Defence standing contract for management of WPA is due to expire in June 

2026. Rather than again contract for a single provider around a singular range hub model, 

there is a strong opportunity for Defence to increase the overall level of industry 

participation in supporting its overarching T&E needs by application of new models for 

defence industry access to, and investment in WPA, this including increased usage by 

AUKUS, allied and western alliance security partners.  

Opportunities for greater access, and usage of WPA will enable defence industry to 

amortise their investments in T&E tools and range infrastructure over an increased number 

of commercial activities. Linked with the opening-up of multiple new range complexes 

within the WPA, such an approach would directly enable the Government’s SDIP7 

objectives.  
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Annex: About Nova Systems 

Nova Systems is a 100% Australian owned and controlled engineering services and 

technology solutions company, partnering with our clients to keep our nation and people 

safe and secure. We deliver specialist systems engineering advisory and management 

services alongside advanced digital technology, software, and systems integration 

solutions. 

There are few recent complex major projects of national safety and security we haven’t 

been involved with. Team Nova is the only 100% Australian-owned and controlled Major 

Service Provider (MSP) to Defence’s Capability Acquisition and Sustainment Group (CASG).  

For more than two decades we have been a sovereign leader in T&E partnering with 

industry and academia to contribute to Australia’s sovereignty, security, and safety.  Nova 

Systems was founded on delivering these critical capabilities to the ADF. 

We are proud of our economic contribution to Australia and the local jobs we have 

created. We are committed to building a sustainable and enduring sovereign defence 

industrial capability based here in Australia, under Australian control. As a sovereign 

leader, we uniquely understand how to grow, strengthen, and sustain Defence T&E 

capability as a critical enabler of the full spectrum of ADF capability.  

We are the sovereign smarts behind the solution. 
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20 September 2024 

 

Review of the Woomera Prohibited Area Coexistence Framework 

C/- Strategic Policy 

R1-1-A098 

PO Box 7901 

Canberra BC ACT 2610 

 

Via email: woomera.review@defence.gov.au 

 

Commercial-In-Confidence 

 

2024 Review of the Woomera Prohibited Area Coexistence Framework 

 

The South Australian Chamber of Mines & Energy (SACOME) is the leading industry 

association representing resource and energy companies with interests in the South 

Australian resources sector, including minerals, energy, extractives and petroleum.  

 

SACOME welcomes the opportunity to make this submission to the Department of 

Defence’s review of the Woomera Prohibited Area (WPA) Coexistence Framework, 

recognising that a significant number of its member companies undertake activity in the 

WPA via the Coexistence Framework. 

 

Consistent with its 2018 submission to the WPA Coexistence Framework Review, 

SACOME strongly supports the Coexistence Framework and welcomes Defence’s 

commitment to continued coexistence with other stakeholders. 

 

SACOME acknowledges that the 2024 Coexistence Framework Review follows major 

reforms to regulatory frameworks governing the operation of the Australian Defence 

Force prompted by signing of the tri-lateral AUKUS pact between Australia, the United 

States of America and Great Britain. 

 

We recognise that these reforms reflect a changing geopolitical and military-strategic 

environment which will likely see an increase in use of the WPA for the foreseeable 

future, meaning greater use by Defence and its allies of the WPA for testing purposes 

and associated operational impacts for non-Defence users.  

 

We further acknowledge this is likely to result in a higher level of scrutiny attached to 

access by non-Defence users and equipment being brought into the WPA. 
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As a general statement of policy, SACOME submits that balancing Defence’s national 

security interests with South Australia’s economic objectives should continue to be a 

central principle of the Coexistence Framework. 

 

We further submit that these economic objectives are underpinned by the economic 

contribution made by the State’s resources sector which amounted to $10.7 billion in 

direct and indirect spending across the South Australian economy in 2021-22. 

 

We note that the Scope of the Review (per the Terms of Reference): 

 

(W)ill assess the current WPA coexistence framework to determine whether it remains 

fit for purpose in the current strategic environment. 

 

It will consider national security, economic and cultural perspectives, and make 

recommendations to balance competing views in the national interest, including to: 

 

a. inform remaking of the WPA Rule before it sunsets on 1 October 2026; and 

 

b. update coexistence governance arrangements. 

 

We further note the ‘Key Tasks’ for the Review process set out in section 5 of the Terms 

of Reference, with the following having particular relevance to the South Australian 

resources sector: 

 

• c. current and future potential economic value of mineral deposits and other 

economic activities in the WPA, including potential impacts on employment and 

government revenues, and use of emerging technologies; 

 

• d. the extent to which mining and economic activity is compatible with Defence use 

of the WPA, and any inherent limits to future coexistence, including issues posed by 

foreign ownership or control; and 

 

• e. appropriate coexistence governance arrangements, including the ongoing role of 

the WPA Advisory Board, and the Memorandum of Understanding between the 

Commonwealth of Australia and South Australian Government. 
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We acknowledge that Defence seeks feedback to inform the Review process across four 

broad themes, namely Access, Management, Communication, and Governance, and 

SACOME’s submission makes comments against these themes accordingly. 

 

SACOME member companies with mineral production tenements, mineral exploration 

licences or mineral/petroleum exploration licence applications in the WPA are: 

 

• BHP  

• Rio Tinto 

• Fortescue 

• Iluka 

• Peak Iron Mines 

• Magnetite Mines 

• H2EX 

 

Comment against key review themes is informed by consultation with these member 

companies and provided below. 

 

1. Access 

 

1.1 WPA Flexible Green Zone Framework 

 

The WPA Flexible Green Zone Update paper released in September 2022 proposed 

changes to the WPA Flexible Framework, noting the following changes to access zones: 

 

• Absorb Amber Zone 2 into the Green Zone to reduce the impact on WPA 

stakeholders who have interests located within that zone by 14 days per fiscal year. 

 

• Adopt individual grids across the WPA – set at 15 minutes (15’) longitude x 15’ 

latitude. 

 

• Individual grid squares will be allocated 56 days for exclusive Defence use. 

 

• Keypad mechanism to manage the activation of a single grid square to mitigate 

impacts to WPA stakeholders. It will be applied on a case-by-case basis depending 

on whether there is an impact to a stakeholder that could be mitigated and whether 

safety considerations allow for it. 

 

mailto:sacome@sacome.org.au
http://www.sacome.org.au/


 

South Australian Chamber of Mines & Energy 

Level 3, 115 King William Street, Adelaide, SA 5000 | +61 8 8202 9999 | sacome@sacome.org.au | www.sacome.org.au 

• Addressing concerns about cumulative effect with those who have interests across 

the WPA, where resource production permit holders hold interests in multiple grid 

squares, a single day of exclusion in one square would automatically apply to other 

grid squares. 

 

• Managing cumulative effect will be limited to resource production permit holders 

due to their ongoing and significant presence in the WPA. 

 

 
 

Acknowledging that Defence has indicated it intends to increase its use of the Green 

Zone, SACOME members have expressed a strong interest in understanding what the 

future frequency of closure directions are expected to be compared to the existing 

Green/Amber 1/Amber 2/Red Zone framework. 

 

SACOME respectfully submits that, in moving to the Flexible Green Zone Framework, 

effort should be made to consolidate areas not critical to Defence requirements so as to 

best ensure appropriate balance between the operational interests of resources sector 

stakeholders and those of Defence. 

 

Recognising that a mine comprises both the mine and its enabling logistical 

infrastructure, operators have expressed a desire to understand the impact of closure 
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requirements in circumstances where a part of the mine is captured in part of the 

keypad. 

 

As a general statement of principle, a greater frequency of closure directions is highly 

likely to impact project profitability given its impact on mine production and the 

association costs of shutting down and restarting critical equipment 

 

Greater granularity in WPA Zone management is supported, however, SACOME and its 

member companies seek to better understand how the proposed grid and keypad 

mechanism is intended to operate with regard to a mine’s overall operational footprint. 

 

1.2 Interconnectivity between WPA and non-WPA Operations – Copper South 

Australia 

 

BHPs acquisition of OZ Minerals (A$9.6bn), sees BHP Copper South Australia bringing 

together the globally significant Olympic Dam mine and Carrapateena and Prominent 

Hill Mines, and a potential fourth mine at Oak Dam, to create multi mine copper 

province with regionalised smelting and refining at its heart.  

 

At its recent full year results BHP announced plans to increase production from its 

Copper SA assets, from 322 kilotonnes (kt) of refined copper cathode in FY24 to more 

than 500ktpa by the early 2030s and up to 650ktpa by the mid-2030s. 

 

This significant increase in Australia’s onshore production of refined copper would 

support the global energy transition and represents a significant opportunity for the 

national economy and the state of South Australia.  

  

Delivered in two stages, the ambition for Copper SA is to upgrade of surface processing 

capacity by shifting from single stage to two-stage smelting to enable the first stage of 

growth to more than 500,000 tonnes of copper cathode (equivalent to 1.1mt – 1.4mt 

copper concentrate). 

 

The construction of a two-stage smelting process would better suit the mineralogy of 

Olympic Dam and accommodate a potential expansion of the Olympic Dam Southern 

Mining Area, along with production growth from the Prominent Hill and Carrapateena 

mines. 

 

The second stage of growth would involve further expansion of Olympic Dam’s smelting 

and refining capacity to match potential production from a new mine at Oak Dam along 
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with further production increase at Olympic Dam, taking total output up to 650,000 

tonnes of copper cathode (1.7mt concentrate).  

  

Expanded domestic smelting and refinery capacity in South Australia demonstrates the 

ongoing opportunity for a globally significant ore-to-metal copper province in South 

Australia producing copper cathode for domestic and international market. 

 

This ambition further reinforces the importance of South Australia’s strategic metals 

capacity. SACOME notes that copper is not listed on the national Critical Minerals or 

Strategic Materials lists despite its importance to a range of national policy objectives. 

 

SACOME submits that the Coexistence Framework should consider broader connectivity 

across the region, with the potential for mining operations within the WPA being 

interconnected to a regional smelting and refining hub outside it. 

 

This interconnectivity highlights the need to consider impacts on mine operations and 

how they overlay and impact associated operations.  

 

1.3 Deeds of Access 

 

Some member companies have expresses strong support for the continued operation of 

Deeds of Access which pre-date the Woomera Prohibited Area Rule 2014, now the 

standard framework governing access to the WPA for non-Defence users. 

 

While we acknowledge Defence’s preference for all non-Defence users of the WPA to 

operate under the WPA Rule 2014 given it would standardise the administration of 

access arrangements, member companies hold the view that Deeds of Access should 

continue to operate in the WPA alongside the Coexistence Framework. 

 

 

2. Management & Communication 

 

Feedback from SACOME members has been generally positive with regard to 

management and communication arrangements under the Coexistence Framework. 

 

2.1 Woomera Prohibited Area Coordination Office 

 

SACOME members have highlighted the importance of WPACO to coexistence 

arrangements. We submit that the likely increased use of the WPA as a result of recent 
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Defence reforms further reinforces the importance of WPACO as the key manager of 

access arrangements in the WPA; and as the ‘day-to-day’ point of communication 

between resources sector stakeholders and Defence. 

 

Members have generally advised that Notice of Entry arrangements work well and that 

they have excellent relationships with the Woomera Prohibited Area Coordination Office 

(WPACO). 

 

WPACO staff are consistently praised by operators for their excellent communications 

and the timely nature in which they provide advice to operators about closure periods. 

 

SACOME notes comment made by some operators about the turnover of WPACO staff 

and its associated impact on understanding of the WPA and its complexities, along with 

relationship building. The resources sector similarly experiences staff turnover which also 

impacts continuity of relationships. 

 

SACOME submits that this could be mitigated through structured communications when 

personnel change occurs, as well as through ongoing quarterly meetings between 

WPACO/Defence and the resources sector.  

 

2.2 Approved Person Status 

 

Member companies have suggested changes to ‘Approved Person’ arrangements, noting 

that personnel accessing sites in the WPA people must have Approved Person status as a 

condition of access, with this status only applicable to a specific permit. 

 

Operators advise that contractors who are delivering to multiple permit sites held by a 

company must have Approved Person status for each different permit, meaning that an 

application must be made to secure approval on a permit by permit basis. 

 

Operators have suggested simplifying administrative arrangements so that once an 

individual has been granted Approved Person status (noting it is valid for up to two 

years), that it then applies to all other permits held by that company within the WPA. 

 

This would allow ‘Approved Persons’ to then access all of an operators permit sits 

without having to go through the assessment process each time, reducing 

administration for both operators and Defence. 
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3. Governance 

 

3.1 Importance of the WPA Advisory Board 

 

Given the increase in Defence activity prompted by the current geopolitical and military 

strategic environment; and in resources sector activity in and around the WPA, SACOME 

submits that there is a critical need for governance arrangements as provided via the 

WPA Advisory Board. 

 

We note the key responsibilities of the WPA Advisory Board are to: 

 

• monitor and report on the balance of national security and economic interests in 

the WPA 

 

• oversee the implementation of the coexistence policy arrangements 

 

• foster strategic relationships between Defence and non-defence users of the 

WPA 

 

Both Defence and the resources sector have important roles to play in supporting 

delivery of national strategic priorities. 

 

SACOME and its member companies submit that the Coexistence Framework must 

continue to be underpinned by collaborative engagement through this important 

governance body. 

 

Yours sincerely 

 

 

 

Rebecca Knol 

Chief Executive Officer 

South Australian Chamber of Mines and Energy 
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