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DISCLAIMER 

This Part IV Division 1, Section 38 Referral Supporting Document and associated appendices for the West 

Musgrave Copper and Nickel Project (Document) has been prepared for submission to the Government 

of Western Australia’s Environmental Protection Authority (EPA) acting on behalf of the Minister for the 

Environment under the Environmental Protection Act, 1986 (WA) (EP Act) and no one other than the 

Minister, or their delegate, should rely on the information contained in this Document to make, or refrain 

from making, any decision. 

In preparing this Document, OZ Minerals Limited (OZ Minerals) has relied on information provided by 

specialist consultants, government agencies and other third parties. OZ Minerals have not fully verified 

the accuracy or completeness of that information, except where expressly acknowledged in this 

Document. 

This Document has been prepared for information purposes only and, to the full extent permitted by 

law, OZ Minerals, in respect of all persons other than the Western Australian Minister for the 

Environment, or their delegate: 

• Makes no representation and gives no warranty or undertaking, express or implied, in respect to the 

information contained herein; and 

• Does not accept responsibility and is not liable for any loss or liability whatsoever arising as a result 

of any person acting, or refraining from acting, on any information contained in this Document. 

FORWARD LOOKING STATEMENTS 

This Document includes “forward-looking statements”. These statements relate to expectations, beliefs, 

intentions or strategies regarding the future. These statements are identified by the use of words like 

“anticipate,” “believe,” “estimate,” “expect,” “intend,” “may,” “plan,” “project,” “will,” “would,” “should,” 

“seek,” and similar expressions. The forward-looking statements reflect views and assumptions 

concerning future events as of the date of this Document and are subject to future conditions, and other 

risks and uncertainties, including but not limited to economic and political conditions and sovereign risk. 

Any forward-looking statements are subject to various risk factors that could cause the project’s actual 

results to differ materially from the results expressed or anticipated in these statements. Such statements 

are not guarantees of future performance and involve known and unknown risks, uncertainties, 

assumptions and other important factors (including the risks set out in this Document), many of which 

are beyond the control of OZ Minerals and its directors and management. OZ Minerals does not give 

any assurance that the results, performance or achievements expressed or implied by the forward-

looking statements contained in this document will actually occur and cautions individuals not to place 

undue reliance on these forward-looking statements. OZ Minerals has no intention of updating or 

revising forward-looking statements, regardless of whether new information, future events or any other 
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factors affect the information, contained in this Document, and which may affect the finding or 

projections contained in this Document, except where required by law. All sections in this Document 

should be viewed in the context of the entire Document. 

NOTE ON CURRENCY 

Where possible, information contained in this Document is up to date as at December 2020, with updates 

related to the EP Act Section 40(2)(a) Notice Requiring Information for Assessment being up to date as 

at May 2021. This was not possible for supporting appendices, and information based on those 

appendices, which were prepared by third parties (as discussed in the second paragraph in the Disclaimer 

above) prior to the Document being finalised. 

COPYRIGHT 

Copyright © OZ Minerals Limited, 2021 

All rights reserved 

This Document and any related documentation is protected by copyright owned by OZ Minerals Limited. 

Use or copying of this Document or any related documentation, (with the exception of that required by 

law) in whole or in part, without the written permission of OZ Minerals Limited constitutes an 

infringement of its copyright. 
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EXECUTIVE SUMMARY 

OZ Minerals Limited (OZ Minerals, ASX:OZL) is proud to submit this Referral (the Proposal) under Part IV, 

Division 1 of the Environmental Protection Act, 1986 (WA) (EP Act) for the West Musgrave Copper and 

Nickel Project (WMP). 

The present Proposal represents supporting information for a referral of the proposed project under 

Section 38 of Part IV, Division 1 of the EP Act to the Government of Western Australia’s Environmental 

Protection Authority (EPA). The form of this Referral is consistent with the Instructions on how to prepare 

an Environmental Review Document developed by the EPA. The intent of this Referral is to provide the 

required information for the EPA to fulfill their requirements under Part IV, Division 3, Section 48A of the 

EP Act and determine whether the Proposal should be assessed, and if so, the level of assessment 

required.  

OZ Minerals has undertaken a significant body of work to understand the social, biophysical and physical 

characteristics of the project area. This effort has allowed for iterative project design and ensured that 

many identified risks to EPA’s Environmental Factors were designed out of the proposed project through 

avoidance measures prior to the submission of this Section 38 Referral. This up-front effort has resulted 

in a responsibly designed project proposal with fewer environmental and social risks. 

ES1 Overview of the Proposal 

The WMP is a significant greenfield copper and nickel project located in the remote Ngaanyatjarra 

Aboriginal Lands of central Western Australia. The proposed project represents the first major mining 

project in the Ngaanyatjarra Lands and within the highly prospective West Musgrave Mineral Province. 

The proposed project aims to use off-grid renewable energy and an innovative processing solution to 

economically and sustainably produce copper and nickel, which are both in-demand minerals for the 

renewable and electrification market. 

The proposed project represents the results of a significant body of collaboration with Traditional 

Owners, Government and industry experts, with an aspiration of generating multigenerational value to 

our five stakeholder groups; community, shareholders, government, employees and suppliers, and to 

ultimately make lives better.  

A summary of the Proposal’s key characteristics are shown in Table ES 1. A Development Envelope for 

the proposed project totalling 20,852 ha and a disturbance footprint totalling 3,830 ha has been defined 

for the proposed project. 
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Table ES 1: Summary of the Proposal 

Component Summary 

Proposal Title West Musgrave Copper and Nickel Project 

Proponent Name OZ Minerals Musgrave Operations Pty Ltd 

Proposed Operator OZ Minerals Musgrave Operations Pty Ltd 

Short Description The West Musgrave Copper and Nickel Project (WMP) is located in the West Musgrave 

Ranges of Western Australia. The WMP is located approximately 1,300 km north-east of 

Perth near to the border of South Australia and the Northern Territory. The WMP is 

within the Ngaanyatjarra Native Title determination, and Class A Reserve No. 17614 (for 

the Use and Benefit of Aboriginal Inhabitants). The nearest towns include the 

Indigenous Communities of Jameson (Mantamaru) 26 km north, Blackstone 

(Papulankutja) 50 km east, and Warburton (Milyirrtjarra) 110 km west of the Proposal 

(see Figure ES 1). 

The WMP includes development of two copper and nickel deposits via two open pits, 

with processing facilities, borefield, temporary and permanent waste landforms, a 

Tailings Storage Facility (TSF) and a combination of renewable power infrastructure 

(photovoltaic solar panels, wind turbines and battery storage) supported by backup 

fossil fuel power generation. The Proposal would be supported by an onsite 

accommodation village and an airstrip. 

The two open pits, known as Babel and Nebo would be mined using conventional open 

pit mining methods. Economic grade ore would be extracted from the open pits, 

transported to an innovative ore processing plant for ore processing to form two 

separate copper and nickel concentrates. Concentrate would be loaded onto trucks for 

transport off-site. 

Unique Social 

Context 

The WMP is located entirely within the Ngaanyatjarra Lands of central Western Australia. 

The Ngaanyatjarra Lands are subject to Commonwealth Native Title, and State 

Aboriginal Reserve (for the use and benefits of Aboriginal inhabitants). The 

Ngaanyatjarra Lands are home to circa 1,600 Ngaanyatjarra Aboriginal People who have 

maintained a long and unbroken connection with this region for many thousands of 

years. Through this long and unbroken connection with the area the Ngaanyatjarra 

People have retained a set of perspectives and orientations of the world that are 

different to the modern mainstream world. Brooks 2020 notes that the changes inflicted 

on the Ngaanyatjarra People from outside sources since European settlement has been 

comparatively ‘low impact’ compared to many other parts of Australia and has resulted 

in the retention of strong cultural connections and the maintenance of many traditional 

practices including ceremony, lore, hunting and traditional land management practices. 

The Australian Bureau of Statistics (ABS) analysis of socio-economic indexes for areas 

shows that the West Musgrave Region, including the Ngaanyatjarra Lands of Western 

Australia, is in the lowest quintile for socio-economic disadvantage in all of Australia. 

The OZ Minerals recognises that development of this proposed project could be 

transformational for the community and would provide opportunities to improve these 

disadvantage indexes. As such, engagement with the Ngaanyatjarra People and 

Ngaanyatjarra Council has been critical in the development of this proposal. 
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Table ES 2: Key Project Characteristics 

Elements Location Proposed Extent Authorised 

Physical Element 

Mine and associated 

infrastructure 
Figure ES 2 

Clearing of up to 3,830 ha of native vegetation within a Development 

Envelope of 20,852 ha 

Operational Element 

Mining voids Figure ES 2 

Below water table mining 

Nebo pit void to be backfilled above water table post-closure 

Babel pit void to be a permanent and episodic pit lake post-closure 

Mining waste  

(waste rock) 
Figure ES 2 

Placement of up to 1,461 Mt of waste rock into permanent waste rock 

dumps (WRDs) 

Ore processing 

waste (tailings) 
Figure ES 2 Disposal of up to 312 Mt of tailings into a TSF and/or Nebo pit void 

Power supply Figure ES 2 

Up to 60 MW (instantaneous load requirement) of fossil fuel electricity 

generation 

Up to 100 MW of photovoltaic solar electricity generation 

Up to 100 MW of wind electricity generation 

Water supply Figure ES 2 
Abstraction of up to 7.5 GL/a of groundwater from the Borefield and 

through mine pit dewatering 
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ES2 Stakeholder Consultation and Engagement 

OZ Minerals developed and implemented a detailed and thorough stakeholder consultation and 

engagement program to support the proposed project. The stakeholder consultation and engagement 

program focused on relevant Ngaanyatjarra People, the Ngaanyatjarra Council, Shires, Government, and 

special interest groups. The objectives of the consultation and engagement program included: 

• Managing expectations by ensuring the communities and relevant stakeholders understand the 

nature of the proposed project, including the likely impacts and benefits that may be derived from 

the project 

• Enabling individuals, groups and agencies with an interest in the proposed project to have access to 

up-to-date relevant information, as well as providing a means for stakeholders to raise issues and 

concerns, and OZ Minerals with the means to respond to these 

• Promoting community confidence in OZ Minerals as an organisation, and the proposed project, by 

ensuring open and transparent communication of the project’s development processes, impacts and 

risk management 

• Assessing stakeholder issues/concerns so that proposed impacts are minimised to as low as 

reasonably practicable and in-line with stakeholder expectations 

• Ensuring sustainable design and decision making by incorporating local community knowledge, 

views and concerns into the decision-making process 

• Increasing opportunities to identify mutual value opportunities across OZ Minerals’ Value Creation 

Stakeholder groups (employees, community, government, suppliers and shareholders). 

A summary of key consultation and engagement activities include those discussed below. 

ES3 Collaborations 

Three significant collaboration hubs: 

• The West Musgrave Hub which included representatives from community, government, suppliers, 

research institutions, entrepreneurs, space researchers, employees and other subject matter experts 

• A Government Hub involving over 15 Western Australian Government Departments  

• A Community Hub including over 140 people from local communities.  

These collaboration hubs aimed to seek guidance from internal and external stakeholders for how the 

WMP could generate ultimate value across OZ Minerals’ stakeholder groups and to fundamentally revisit 

what a modern mine at West Musgrave could be. 
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ES3.1 Community  

Numerous consultation and engagement forums have occurred to understand the concerns and worries 

of Ngaanyatjarra Communities, Traditional Owners and the Ngaanyatjarra Council. These consultations 

and engagement have included whole-of-community milestone meetings, targeted Traditional Owner 

Steering Committee meetings, bush trips, targeted heritage and archaeological consultations, 

Ngaanyatjarra Council Board presentations, field visits by Traditional Owners to OZ Minerals’ mines, and 

to wind and solar farms, regular attendance of Ngaanyatjarra Council representatives to regulator 

meetings and an OZ Minerals-sponsored third-party peer review of the information that supports the 

Section 38 Referral submission, associated specialist studies and management plans on behalf of the 

Ngaanyatjarra People and a dedicated on-country consultation with relevant West Musgrave Traditional 

Owners relating to the outcomes of this impact assessment. 

These activities have focussed on informing the community of the proposed project, and to ascertain 

the concerns and worries of Traditional Owners about the project so that they could be considered in 

the present and future regulatory approval assessments.  

Importantly, while a significant body of consultation has already occurred and has gone some way to 

assist Traditional Owners appreciation of the proposed project, consultation with Traditional Owners 

relating to this Proposal and other project-related developments is recognised as an imperative and 

ongoing requirement of the operation. Ultimate acceptance of potential project risks would only be fully 

reached through an agreed Mining Agreement prior to the commencement of mining. 

At the conclusion of on-country consultation activities in September 2020, it was explained to the 

relevant West Musgrave Traditional Owners that the EPA would be reviewing the environmental study 

program and impact assessment provided to them by OZ Minerals. The EPA’s review would be to ensure: 

• That no unacceptable impacts to Environmental Factors would eventuate as a result of the proposed 

project 

• That the EPA would consider any of the concerns and worries that they had raised 

• That consultation relating to environmental impacts and other matters will be ongoing.  

These Traditional Owners were asked whether they held any objections to the submission of the Proposal 

to the EPA and their assessment of the Proposal to ensure support for this submission was given. 

The Ngaanyatjarra Council were provided with copies of the cultural heritage management plan, 

groundwater monitoring and management plan, terrestrial fauna management plan and flora and 

vegetation management plan that were prepared on request of the EPA to support the assessment of 

the WMP. The Ngaanyatjarra Council and their relevant environmental, hydrogeological and heritage 

subject matter experts reviewed these plans and provided detailed feedback. All relevant feedback as 

relevant to the requirements of the EPA provided by the Ngaanyatjarra Council during this review 

process was considered in the development of the final management plans. 
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ES3.2 Government and Special Interest Groups 

Engagement with government and special interest groups focused on regulatory departments, 

government advisory bodies, Aboriginal policy advisors, local government, and others with a specific 

interest in the West Musgrave region. Consultation and engagement included project milestone 

updates, project overviews and plans, seeking of advice on scopes of technical and environmental 

studies and their outcomes and to provide an opportunity for these stakeholder to raise concerns for 

inclusion in the project development and regulatory processes.  

In November 2018, the WMP was assigned lead agency status by the Government of Western Australia’s 

Department of Mines, Industry Regulation and Safety (DMIRS). Selected projects in Western Australia 

that are considered significant and/or complex in nature can apply for and be assigned to a Lead Agency. 

The assigned Lead Agency then works with project proponents to manage government interactions and 

statutory approvals; helping improve efficiency and reduce time taken to deliver projects. In early 2020, 

the Projects Lead Agency was changed to the Department of Jobs, Tourism, Science and Innovation 

(JTSI) to align with the project’s regional development and innovation goals. Continuous engagement 

has occurred with the Lead Agency to ensure an open and transparent interface between the proposed 

project and Government, and to facilitate the navigation of government expectations and requirements. 

All areas identified through these consultation and engagement activities have been considered where 

relevant in this assessment. 

ES4 Summary of Environmental Impact Assessment 

A project-specific Environmental Impact Assessment framework (EIA Framework) was developed for this 

Proposal, drawing upon EPA’s Considerations of Significance as outlined in EPA’s Statement of 

Environmental Principles, Factors and Objectives. This EIA Framework constituted a systematic approach 

to identify and evaluate potential environmental impacts associated with the proposed project in a 

repeatable manner. This framework allowed focused consideration on those potential impact events that 

require appropriate avoidance and mitigation requirements to, where practicable, eliminate serious or 

irreversible impacts to the environment and ensure Environmental Objectives for each of the EPA-

nominated Environmental Factors could be met.  

Based on the outcomes of the present assessment: 

• Four Environmental Factors relating to the Marine environment were found to have no plausible 

linkage to the proposed project, and as such were not assessed. 

• Nine Environmental Factors were considered to meet EPA’s Environmental Objectives, and as such 

were not assessed as Key Environmental Factors. 

• One Environmental Factor, Social Surroundings, was precautionarily identified as a preliminary Key 

Environmental Factor due to potential indirect impacts to holistic cultural amenity as may be 

observed by Ngaanyatjarra People. 
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Both direct and indirect biophysical impacts to ethnographic sites have been assessed as insignificant. 

This is due to all ethnographic sites, which were identified by Traditional Owners and the 

Ngaanyatjarra Council, being excluded from the Development Envelope. However, the presence of the 

proposed project in the landscape, its proximity to ethnographic sites, and the cumulative indirect 

impacts of dust, noise, night-time light, water-related impacts, visual obstructions or intrusions to privacy 

may change the way Ngaanyatjarra People metaphysically or spiritually connect with some sites and the 

environment nearby to the proposed project. To encapsulate this impact event, it has been termed 

‘holistic impacts to cultural amenity’. 

While this type of impact event has not typically been regulated by the EPA and is generally dealt with 

in Mining Agreements between proponents and Traditional Land Owners through compensation, and 

cultural maintenance provisions, OZ Minerals acknowledges these potential impacts to holistic cultural 

amenity as potentially significant to Ngaanyatjarra People. 

It is recognised that if the WMP is to be developed, there is little that can be done to directly avoid or 

manage these ‘holistic cultural amenity’ impacts, and as such they would need to be compensated or 

offset through support programs to undertake cultural connection and maintenance practices 

elsewhere. Compensation and/or offset provisions for holistic cultural amenity impacts will be further 

developed as part of the Mining Agreement between the Traditional Owners, the Ngaanyatjarra Council 

and OZ Minerals. Cultural Provisions of the Mining Agreement would highlight the types of ‘offset’ and 

other management actions for identified ‘holistic cultural amenity’ related impacts. The results of the EIA 

are summarised in Table ES 3.  
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Table ES 3: Summary of Impact Assessment Outcomes and Significance 

EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

Social Surroundings Environmental Factor 

Values, sensitivity and quality of the 

impacted environment which is likely 

to be impacted 

Values, sensitivity, and quality of the social environment within and in areas surrounding the Development Envelope have been 

assessed as part of project-specific baseline studies. These relate primarily to: 

• The community settlement of Jameson (Mantamaru) (26 km north of the proposed project) and the Ngaanyatjarra 

Traditional Owners 

• Sites of ethnographic significance 

• Sites of archaeological significance 

• Flora and fauna of cultural significance 

• Jameson water supply and Linton bore (an ‘on-country’ bore south of the proposed Northern Borefield) 

Both direct and indirect biophysical impacts to ethnographic sites have been assessed as insignificant. This is due to all 

ethnographic sites, which were identified by Traditional Owners and the Ngaanyatjarra Council, being excluded from the 

Development Envelope. However, the presence of the proposed project in the landscape, its proximity to ethnographic sites, and 

the cumulative indirect impacts of dust, noise, night-time light, water-related impacts, visual obstructions or intrusions to privacy 

may change the way Ngaanyatjarra People metaphysically or spiritually connect with some sites and the environment nearby to 

the proposed project. OZ Minerals acknowledges these potential impacts to holistic cultural amenity may be significant to 

Ngaanyatjarra People and as such will require further consultation and discussions as part of the Mining Agreement process. 

All values have been considered in risk and impact assessment processes 

Potentially 

Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

Extent (intensity, duration, magnitude 

and footprint) of the likely impacts 

An area of nearly 70,000 ha has been subject to over 39 field days of ethnographic survey effort with relevant West Musgrave 

Traditional Owners and Ngaanyatjarra Council Anthropologists to identify ethnographic values. These surveys have been 

augmented with the perspectives of the Traditional Owners and the Ngaanyatjarra Council’s anthropologist team. The 

assessment of impacts considered the full potential extent and footprint of direct and indirect impact pathways such as dust, 

noise, groundwater drawdown, solute fate, surface water flows, light and visual impacts for each phase of the proposed 

project’s lifecycle 

The proposed project would result in clearing of up to 3,830 ha within a Development Envelope of 20,852 ha. All identified 

ethnographic sites and their associated exclusion zones have been excluded from the proposed Development Envelope and the 

potential for impacts therefore relate to indirect impacts 

Whilst the direct and indirect impacts to ethnographic sites are considered by this assessment as not significant, the holistic 

impact to cultural amenity may be potentially significant to Ngaanyatjarra People 

A small number of archaeological sites occur within the proposed areas to be cleared for project infrastructure. Should removal 

or destruction of archaeological sites be required it would be done in accordance with the wishes of the relevant Traditional 

Owners and the requirements of the Aboriginal Heritage Act (including consideration for any future revisions of the Act). 

Consultation with Traditional Owners over these sites have indicated a relatively low level of interest. As project definition 

increases, further site-specific cultural heritage surveys will occur (in collaboration with relevant West Musgrave Traditional 

Owners and Ngaanyatjarra Council) to ensure appropriate protection is afforded to sites of importance 

Potentially 

Significant 

The consequence of the likely impacts 

(or change) 

The consequences of social surroundings-related impact events have been assessed using a risk-based framework which 

included specifically designed consequence criteria for this Environmental Factor. The results of the risk assessment determined 

any need for further mitigation measures. Both the inherent and residual risk of adverse impacts to the social surroundings 

have generally been assessed as Low or Medium, however there are intangible aspects to the mitigation of potential impacts to 

holistic cultural amenity that have resulted in an inherent and residual risk which was assessed as High 

It is recognised that if the WMP is to be developed, there is little that can be done to directly avoid or manage these ‘holistic 

cultural amenity’ impacts that may result from the presence of the project in the landscape, or in proximity to important 

ethnographic sites. These ‘holistic cultural amenity’ impacts would therefore require offset provisions such as compensation 

and/or provisions to undertake cultural connection and maintenance practices elsewhere. Compensation and/or offset 

provisions for holistic cultural amenity impacts will be further developed as part of the Mining Agreement between the 

Traditional Owners, the Ngaanyatjarra Council and OZ Minerals. Cultural Provisions of the Mining Agreement would highlight 

the types of ‘offset’ and other management actions for identified ‘holistic cultural amenity’ related impacts 

OZ Minerals has developed a Cultural Heritage Management Plan in consultation with the Ngaanyatjarra Council to ensure 

adequate provisions for heritage management by the proposed project operations 

Potentially 

Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

The resilience of the environment to 

cope with the impact or change 

The environment is considered to have a high resilience to the potential impacts on social surroundings given the large 

separation distance to community receptors, avoidance of ethnographic sites and minimal overlap with potential archaeological 

sites. Few indirect impacts to Social Surrounding values have been identified except for some visual obstructions noted from 

ethnographic sites due to the significant size of proposed project infrastructure, and one site being potentially subject to 

intermittent impacts of wheel-generated dust. These indirect impacts would be limited to the duration of the operation and 

return to baseline conditions upon project closure 

The impact assessment has identified that there is the potential for changes in the holistic cultural amenity, and may be 

potentially significant to the Ngaanyatjarra People. Project design has involved detailed consultation with relevant West 

Musgrave Traditional Owners and Ngaanyatjarra Council. Ultimate acceptance of potential project risks would be reached 

through an agreed Mining Agreement prior to the commencement of mining 

Potentially 

Significant 

Cumulative impacts with other 

existing or reasonably foreseeable 

activities, developments and land uses 

There are no other current or foreseeable regional developments proposed that may impact social surroundings. The proposed 

project represents the only significant development for approximately 450 km 

Not Significant 

Connections and interactions between 

parts of the environment to inform a 

holistic view of impacts to the whole 

environment 

Connections and interactions between project (sources) and the receiving environment (environmental factors and their 

associated values) were considered using a source-pathway-receptor (SPR) assessment and subsequent risk assessment. This 

SPR and risk assessment allowed for an assessment of interactions between the various and overlapping elements of the 

proposed project 

Key connection between Social Surroundings relate to clearing, dust generation, noise, light, visual amenity, groundwater 

drawdown, potential reduction in availability of flora and fauna that represent culturally significant species and the change to 

the nature of land access to enable cultural practices, cultural associations and cultural maintenance. The present assessment 

has taken into consideration the combined impacts of changes to these combined aspects on specific receptors (e.g. specific 

sites of ethnographic significance and the broader connection of Traditional Owners to the land holistically) together with the 

potential impact on holistic cultural amenity. While there is no direct physical impact on Social Surroundings values there may 

be indirect impacts on spiritual or metaphysical values as may be perceived by Ngaanyatjarra People 

Potentially 

Significant 



West Musgrave Copper and Nickel Project 

EPA Section 38 Referral Supporting Document 
 

 

West Musgrave Project  / EPA Section 38 Referral Supporting Document Page 18 of 199 

EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

The level of confidence in the 

predictions of impacts and the 

success of proposed mitigation 

There is high confidence in the location of social surrounding values such as the location of ethnographic and archaeological 

sites and the location of community settlements. Data used to support the assessment of indirect impacts to social 

surroundings such as impacts resulting from dust, groundwater drawdown, visual amenity and impacts to culturally significant 

fauna has been attained from surveys, numerical models and benchmarking activities and represents a fair representation on 

the potential for indirect impacts to these values 

Similarly, significant survey effort and consultation with relevant West Musgrave Traditional Owners and the Ngaanyatjarra 

Council has occurred to ascertain and address concerns related to direct and indirect impacts to ethnographic sites, the change 

in the nature of land access, perceptions of amenity and other concerns. As such, there is little uncertainty in the views and 

concerns of the Traditional Owners. Matters of concern to Traditional Owners and the Ngaanyatjarra Council, including land 

access and heritage protection, will be further addressed in the Mining Agreement required before mining can commence 

As project definition increases, further site-specific cultural heritage surveys will occur (in collaboration with the Traditional 

Owners and Ngaanyatjarra Council) to manage any uncertainties, and to ensure cultural associations are maintained and 

appropriate protection is afforded to sites of ethnographic importance 

It is acknowledged that there is some uncertainty as to how people may feel once the project is in development and fully 

constructed, once the size is fully realised. Given this uncertainty, OZ Minerals has precautionarily assessed impacts to the 

holistic cultural amenity as potentially significant 

Potentially 

Significant 

Public interest about the likely effect 

of the proposal or scheme, if 

implemented, on the environment 

and public information that informs 

the EPA’s assessment 

Significant targeted consultation and a number of heritage and archaeological surveys have been undertaken to identify and 

afford protection to values of social importance, including a targeted on-country consultation relating to the outcomes of this 

EP Act Part IV impact assessment. These targeted consultation events included the visiting of ethnographic sites near to the 

proposed Development Envelope to discuss how modelled impacts may be experienced from those sites. Based on the level of 

questions and discussions from Traditional Owners during these consultations, there was a good level of understanding of the 

likely impacts associated with the proposed project, and no material concerns or objections were expressed to the potential 

impacts and proposed mitigations discussed 

All areas identified by relevant West Musgrave Traditional Owners, Ngaanyatjarra Council and other stakeholders relating to 

potential impacts inherent to social surroundings values have been considered in this assessment 

Relevant West Musgrave Traditional Owners have provided their direct endorsement for the submission and assessment of this 

Proposal and have acknowledged that consultation on environment and cultural matters will be ongoing as part of the Mining 

Agreement Process. In addition, the Ngaanyatjarra Council has indicated their support for the present submission by way of a 

support letter to the EPA 

Not Significant 
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Flora and Vegetation Environmental Factor 

Values, sensitivity and quality of the 

impacted environment which is likely 

to be impacted 

The identification and assessment of Flora and Vegetation related values, their sensitivity and quality has been considered 

during the commissioning and undertaking of the WMP specialist study program. The following was concluded in relation to 

key values: 

• No Threatened Ecological Communities (TECs), or Priority Ecological Communities (PECs) occur within the Development 

Envelope or a 100 km radius 

• Vegetation associations (including Terrestrial groundwater-dependent ecosystems (GDEs)) are considered to be widespread 

and well represented in the region  

• No Threatened flora were recorded. Eight Department of Biodiversity, Conservation and Attractions (DBCA) Priority taxa were 

recorded in the Development Envelope 

• Potential loss of Priority flora is considered to present a low risk to the conservation status of these species as the species are 

known to occur outside the Development Envelope 

• Key flora and vegetation of cultural significance occurs outside of the Development Envelope and is not expected to be 

impacted either directly or indirectly as a result of this Proposal 

Based on the above, OZ Minerals believes that should the Proposal be implemented it would not significantly impact the value, 

sensitivity and quality of the environment 

Not Significant 

Extent (intensity, duration, magnitude 

and footprint) of the likely impacts 

A flora and vegetation survey occurred over 46,263.3 ha, including the entire Development Envelope, and much of the indirect 

impact area. This survey area is a representative sample of likely flora and vegetation present within the region. No TECs, PECs, 

State or Nationally listed flora or inherently restricted vegetation communities were identified in this area, including GDEs, and 

impacts to identified DBCA Priority species have a low likelihood of changing their conservation status  

The proposed project would result in the clearing of up to 3,830 ha within a Development Envelope of 20,852 ha. Upon 

cessation of activity-related pressures (circa 26 years mine life), the environment in the areas of non-permanent infrastructure is 

expected to recover to their pre-mining condition 

Not Significant 

The consequence of the likely impacts 

(or change) 

The consequences of various flora and vegetation related impact events have been assessed using a risk-based framework 

which included specifically designed consequence criteria for the flora and vegetation Environmental Factor. Both the inherent 

and residual risks to flora and vegetation were assessed as being Low and Medium and as such were considered not significant 

Not Significant 

The resilience of the environment to 

cope with the impact or change 

The proposed project is located within an arid, desert environment and the flora and vegetation have adapted to withstand 

harsh conditions including low water availability, extreme temperatures, extended periods of drought, and bushfires 

Not Significant 
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No individual flora or vegetation were identified of being at risk of a change in conservation status as a result of potential 

direct, indirect and cumulative project impacts 

Whilst the proposed project would have a localised (direct) impact, this would not be of a magnitude to affect the resilience of 

the environment to cope with that impact, and upon cessation of activity-related pressures, the environment in the areas of 

non-permanent infrastructure is expected to recover to their pre-mining condition 

Cumulative impacts with other 

existing or reasonably foreseeable 

activities, developments and land uses 

There are no other existing or reasonably foreseeable activities, developments or land uses proposed within the areas 

potentially impacted by the proposed project, which may have a cumulative impact upon Flora and Vegetation and their 

associated values. The proposed project represents the only significant development for approximately 450 km 

Not Significant 

Connections and interactions between 

parts of the environment to inform a 

holistic view of impacts to the whole 

environment 

Connections and interactions between project (sources) and the receiving environment (environmental factors and their 

associated values) were considered using an SPR assessment and subsequent risk assessment. This SPR and risk assessment 

allowed for an assessment of interactions between the various and overlapping elements of the proposed project 

Key connection between Flora and Vegetation relate to land clearing, hydrogeology, hydrology, dust and social surroundings. 

All of these values have taken into consideration the combined impacts of changes to Flora and Vegetation, and the combined 

impacts relating to these overlapping potential impacts 

Resultantly, no unacceptable impacts to flora and vegetation due to multiple or overlapping project sources were identified 

Not Significant 

The level of confidence in the 

predictions of impacts and the 

success of proposed mitigation 

Significant survey effort for flora and vegetation surveys has occurred for the proposed project in accordance with EPA 

Technical Guidance. The flora and vegetation surveys of the proposed project area has occurred over multiple seasons by 

accredited botanical consultants culminating in a accurate and detailed characterisation of flora and vegetation, and their 

respective values 

The proposed project’s key characteristics, and their associated impacts are well developed, and have been supported, where 

uncertainty was apparent by peer reviews and uncertainty assessments (e.g. groundwater drawdown extent, and numerical 

groundwater modelling) 

As not all areas that may be indirectly impacted by the largest possible extent of water table drawdown have been surveyed, 

there is some uncertainty relating the broader extent of potential GDE associations in this area. However, we believe that from 

the >46,000 ha of detailed flora surveys undertaken we have a strong representation of the species and communities likely to 

be present in this indirectly impacted area, and the likelihood of encountering new vegetation associations (and threatened 

species) is Low. In the current surveys we have not identified flora species listed by State or National legislation, or restricted 

flora communities or habitats, and as such we believe that impacts are unlikely to be significant, even if the proposed project 

was to result in reduced health or tree death of some flora species in the indirectly impacted area 

Not Significant 



West Musgrave Copper and Nickel Project 

EPA Section 38 Referral Supporting Document 
 

 

West Musgrave Project  / EPA Section 38 Referral Supporting Document Page 21 of 199 

EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

OZ Minerals has a high level of confidence in the flora and vegetation characterisation and the predictions of project related 

impacts. The proposed avoidance and mitigation measures represent those currently accepted within the industry and have a 

high probability of success 

Public interest about the likely effect 

of the proposal or scheme, if 

implemented, on the environment 

and public information that informs 

the EPA’s assessment 

OZ Minerals developed and implemented a detailed and thorough stakeholder engagement program which included relevant 

Ngaanyatjarra People, the Ngaanyatjarra Council, relevant Shires, government, and some special interest groups. The focus of 

this engagement program was on high interest and high influence stakeholder groups, particularly land rights holders. 

Engagement activities included project briefings, attendance by the Ngaanyatjarra Council to regulator meetings, numerous 

community meetings, a number of large heritage surveys, a third-party environmental peer review of the Section 38 Referral 

submission and associated specialist studies on behalf of the Ngaanyatjarra People to ensure their interests and concerns 

relating to the proposed project had been appropriately considered, and a dedicated on-country consultation event with 

relevant West Musgrave Traditional Owners to explain the outcomes of this EP Act Part IV impact assessment 

During the dedicated on-country consultation with relevant West Musgrave Traditional Owners, no material concerns were 

raised when informed that nearly 4,000 ha of vegetation would be cleared and that some species that potentially rely on 

groundwater may experience reduced health or may even die as a result of water abstraction 

All areas identified by Traditional Owner, Ngaanyatjarra Council and other stakeholders relating to potential impacts inherent to 

flora and vegetation values have been considered in this assessment 

Not Significant 

Landforms Environmental Factor 

Values, sensitivity and quality of the 

impacted environment which is likely 

to be impacted 

The identification and assessment of Landforms and their related values, their sensitivity and quality has been considered 

during the commissioning and undertaking of the WMP specialist study program. The following was concluded in relation to 

key Landform values: 

• The Development Envelope was designed to exclude all potentially significant Landforms and as such no potentially 

significant Landforms occur within the proposed Development Envelope 

• A small number of potentially significant Landforms occur near to, but outside of the proposed Development Envelope. Due 

to restricted access to many of these Landforms due to heritage, this assessment process has precautionarily assigned these 

Landforms as landforms that may be potentially ecologically, socially or of integrity importance 

While no landforms would not be directly impacted by the proposed project, indirect risks to Landforms near to the 

Development Envelope were considered and returned an inherent (unmitigated) risk rating of Low 

Not Significant 

Extent (intensity, duration, magnitude 

and footprint) of the likely impacts 

A regional scale Landform assessment was undertaken that covered the Development Envelope and all areas that may be 

indirectly impacted by the project proposal. This information was done using regionally available data sets, topographic maps, 

digital elevation models, heritage reports and site-based knowledge 

Not Significant 



West Musgrave Copper and Nickel Project 

EPA Section 38 Referral Supporting Document 
 

 

West Musgrave Project  / EPA Section 38 Referral Supporting Document Page 22 of 199 

EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

The assessment of impacts considered the full potential extent and potential footprint of impact pathways such as clearing, 

dust emissions, groundwater drawdown, and surface water flows for each phase of the proposed projects lifecycle. With 

consideration of modelled extent, the resultant risk of adverse impacts to the landforms have been assessed as Low 

The consequence of the likely impacts 

(or change) 

The consequences of various Landform related impact events have been assessed using a risk-based framework which included 

specifically designed consequence criteria for the Landforms Environmental Factor. The inherent risks to Landforms as a result 

of the proposed project were assessed as being insignificant 

Not Significant 

The resilience of the environment to 

cope with the impact or change 

The Development Envelope has been designed to avoid all Landforms of potential significance, resultantly there is no direct 

impact to any potentially significant Landforms. All indirect impact pathways returned an insignificant impact, and as such 

would not be impacted by the Proposal. As there are no direct and very limited indirect impacts to Landforms an assessment of 

resilience is not relevant to this Proposal 

Not Applicable 

Cumulative impacts with other 

existing or reasonably foreseeable 

activities, developments and land uses 

There are no other existing or reasonably foreseeable activities, developments or land uses proposed within the areas 

potentially impacted by the proposed project, which may have a cumulative impact Landforms and their associated values. The 

proposed project represents the only significant development for approximately 450 km 

Not Applicable 

Connections and interactions between 

parts of the environment to inform a 

holistic view of impacts to the whole 

environment 

Connections and interactions between project (sources) and the receiving environment (environmental factors and their 

associated values) were considered using an SPR assessment, an indirect impact assessment and subsequent risk assessment. 

This SPR, indirect impact assessment and risk assessment allowed for an assessment of interactions between the various and 

overlapping elements of the proposed project 

The SPR assessment identified no material connections between the proposed project sources and the receiving Landform 

related environmental values 

Resultantly, no credible impacts to Landforms due to multiple or overlapping project sources were identified 

Not Significant 

The level of confidence in the 

predictions of impacts and the 

success of proposed mitigation 

Significant study effort has occurred to confirm the location of potentially significant Landforms, as such their locations are 

understood with certainty. The Development Envelope has been designed to exclude all Landforms and thereby eliminate the 

potential for direct impacts 

The proposed project’s key characteristics, and their associated impacts are well developed. Surface water, groundwater and air 

quality impacts were determined from the outputs of modelling and/or benchmarking and there is high certainty regarding the 

nature of these outputs. Where uncertainty was apparent, both peer reviews, uncertainty assessments or conservative 

assumptions were used for the predictions of impacts (e.g. groundwater drawdown extent, and numerical groundwater 

modelling) 

Not Significant 
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OZ Minerals therefore has a high level of confidence in the locations of Landforms and the predictions of project related 

impacts. The primary means of impact mitigation for impacts to Landforms is avoidance. Other proposed avoidance and 

mitigation measures represent those currently accepted within the industry and have a high probability of success 

Public interest about the likely effect 

of the proposal or scheme, if 

implemented, on the environment 

and public information that informs 

the EPA’s assessment 

OZ Minerals developed and implemented a detailed and thorough stakeholder engagement program which included relevant 

Ngaanyatjarra People, the Ngaanyatjarra Council, relevant Shires, government, and some special interest groups. The focus of 

this engagement program was on high interest and high influence stakeholder groups, particularly land rights holders. 

Engagement activities included project briefings, attendance by the Ngaanyatjarra Council to regulator meetings, numerous 

community meetings, a number of large heritage surveys, a third-party environmental peer review of the Section 38 Referral 

submission and associated specialist studies on behalf of the Ngaanyatjarra People to ensure their interests and concerns had 

been appropriately considered, and a dedicated on-country consultation with relevant West Musgrave Traditional Owners to 

explain the outcomes of this EP Act Part IV impact assessment 

During the dedicated on-country consultation with these Traditional Owners, no material concerns were raised related to 

physical direct or indirect impacts to landforms, and of the proposed mitigations 

There was a preference in one area along the northern access road that a small section of road (approximately 2 km be sealed 

to minimise the potential of dust impacts to an ethnographic site which is within 200 m of the proposed Development 

Envelope. This mitigation has been highlighted in the mitigation section of this report 

All areas identified by Traditional Owner, Ngaanyatjarra Council and other stakeholders relating to potential impacts inherent to 

Landforms have been considered in this assessment. The relationship between landforms and social surroundings is discussed 

separately (see above) 

Not Significant 

Inland Waters Environmental Factor 

Values, sensitivity and quality of the 

impacted environment which is likely 

to be impacted 

The identification and assessment of Inland Water related values, their sensitivity and quality has been considered during the 

commissioning and undertaking of the WMP specialist study program. The following was concluded in relation to key values: 

Groundwater: 

• There are no Ramsar wetlands of international importance within the West Musgrave region, and no MNES have been 

identified that have potential to be impacted by the proposed project with respect to inland waters 

• The community water supply occurred well outside projected water table impacts e.g. Jameson community water supply 

• One community bore (Linton Bore) used from time to time when occurs within the 2 m drawdown contour of the proposed 

modelled water table drawdown near to the proposed borefield 

• There are no current groundwater users that overlap with the existing modelled drawdown contours 

Not Significant 
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Surface Hydrology: 

• No surface water values of significance were identified within the impact footprint 

Other values reliant on inland waters are assessed separately in this document under other Environmental Factor assessments 

including potential GDEs detailed in Flora and Vegetation, Landforms and Stygofauna 

Extent (intensity, duration, magnitude 

and footprint) of the likely impacts 

The total extent of impacts has been assessed through numerical modelling of groundwater drawdown over time and surface 

water drainage systems. Groundwater models included model outputs relating to end of mine life (circa 26 years), and post 

closure steady state (i.e. projections 1,000 years post closure) 

The largest modelled extent of groundwater and surface water effects have been used in predictions of impact significance to 

environmental values (e.g. terrestrial GDEs, subterranean fauna, potential beneficial users and social surroundings) 

Not Significant 

The consequence of the likely impacts 

(or change). 

The consequences of various inland waters related impact events have been assessed using a risk-based framework which 

included specifically designed consequence criteria for the Inland Waters Environmental Factor assessed using specifically 

designed consequence criteria for this Environmental Factor. Both the inherent and residual risks to Inland Waters as a result of 

the proposed project were assessed as being Low and Medium and as such were considered not significant 

Not Significant 

The resilience of the environment to 

cope with the impact or change 

Whilst the proposed project would have a localised (direct) impact, this would not be of a magnitude to significantly or 

irreversibly affect the resilience of any identified inland waters related environmental values to cope with those impacts 

(e.g. current or future water users). Some localised reduction in the availability of water may be apparent around the mine pits 

during life of mine and post-closure, however the paleochannel represents a regional formation to which the proposed project 

will have a small areal impact, and availability to access this larger system will remain 

The borefield has been modelled to ensure it can withstand sustained pumping using conservative estimates for the life of the 

project. Upon cessation of borefield operation, groundwater has been modelled to return to within 10% of its steady state 

levels within 10 to 20 years 

Not Significant 

Cumulative impacts with other 

existing or reasonably foreseeable 

activities, developments and land uses 

There are no other existing or reasonably foreseeable activities, developments or land uses proposed within the areas 

potentially impacted by the proposed project, which may have a cumulative impact upon inland waters and their associated 

values. The proposed project represents the only significant development for approximately 450 km 

Not Significant 

Connections and interactions between 

parts of the environment to inform a 

holistic view of impacts to the whole 

environment 

Connections and interactions between project (sources) and the receiving environment (environmental factors and their 

associated values) were considered using an SPR assessment, indirect impact assessment and subsequent risk assessment. This 

SPR, indirect impact assessment and risk assessment allowed for an assessment of interactions between the various and 

overlapping elements of the proposed project 

Not Significant 
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Key connection between inland waters relate to hydrochemistry and to receiving environmental values including GDEs, 

Landforms and Stygofauna. All of these values have taken into consideration the combined impacts of changes to surface and 

groundwater, and the combined impacts relating to hydrochemistry 

Resultantly, no unacceptable impacts to Inland Waters and their relevant values due to multiple or overlapping project sources 

were identified 

The level of confidence in the 

predictions of impacts and the 

success of proposed mitigation 

Detailed baseline studies have been undertaken to inform the understanding of the existing surface water and groundwater 

environments. Surface water and groundwater effects assessments were undertaken using standard industry methods and 

models and calibrated with actual monitoring results wherever possible. The methods, inputs and outputs were subject to 

sensitivity analysis and independent peer review and any feedback incorporated back into the models. Models used to make 

impact predictions were considered by an independent peer review of Inland Waters specialist studies as conservative 

The largest modelled extent of potential groundwater impacts at end of operations and post closure (1,000 years projection) 

were used when making predictions about potential impacts 

While all efforts were made to increase the confidence in impact predictions, and conservative estimates of impacts have been 

used for the purpose of the present impact assessment, some inherent uncertainty exists for all models. Ongoing work to 

calibrate the groundwater model will continue to occur prior to water abstraction licenses are applied for, this will include 

further large diameter bore drilling and pump testing. Following the results of this further drilling and testing the model will be 

updated to reduce any uncertainty inherent to the model. These additional model calibrations would be included in any future 

water licensing and incorporated into the associated groundwater operating strategy required by Department of Water and 

Environment Regulation (DWER) 

Not Significant 

Public interest about the likely effect 

of the proposal or scheme, if 

implemented, on the environment 

and public information that informs 

the EPA’s assessment. 

OZ Minerals developed and implemented a detailed and thorough stakeholder engagement program which included relevant 

Ngaanyatjarra People, the Ngaanyatjarra Council, relevant Shires, government, and some special interest groups. The focus of 

this engagement program was on high interest and high influence stakeholder groups, particularly land rights holders. 

Engagement activities included project briefings, attendance by the Ngaanyatjarra Council to regulator meetings, numerous 

community meetings, a number of large heritage surveys, a third-party environmental peer review of the Section 38 Referral 

submission and associated specialist studies on behalf of the Ngaanyatjarra People to ensure their interests and concerns had 

been appropriately considered, and a dedicated on-country consultation with relevant West Musgrave Traditional Owners 

relating to the outcomes of this EP Act Part IV impact assessment 

Not Significant 
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During dedicated on-country consultations relevant West Musgrave Traditional Owners raised the concern of impacts to the 

availability and quality of the community water supply at Jameson (Mantamaru), and of the difficulty in understanding the 

complexities of the groundwater modelling. It was explained to the Traditional Owners using posters and sketches that the 

modelled drawdown of the proposed project is a significant distance from Jameson (Mantamaru), that Jameson (Mantamaru) is 

up gradient from the proposed project and therefore receives its water before it reaches the project area, and that Jameson 

(Mantamaru) water is sourced from a shallow fractured rock aquifer which represents a different aquifer system than is being 

targeted by the proposed project. Finally, that the combination of this information gives OZ Minerals high confidence that there 

would be no impact on the community water supply 

All areas identified by Traditional Owner, Ngaanyatjarra Council and other stakeholders relating to potential impacts inherent to 

Inland Water related values have been considered in this assessment 

Subterranean Fauna Environmental Factor 

Values, sensitivity and quality of the 

impacted environment which is likely 

to be impacted 

The identification and consideration of values has been considered during the commissioning and undertaking of the specialist 

study program. The following was noted in relation to key subterranean fauna values: 

• No subterranean TECs, or PECs occur within the Development Envelope or a 100 km radius 

• No Threatened or Priority subterranean fauna were recorded within the Development Envelope 

• Subterranean fauna habitat within and adjacent to the Development Envelope is widespread. Unlike other areas, habitat is 

not confined to paleovalley systems. As such, no specific subterranean habitat was considered to provide conditions that 

may result in potential species restrictions 

• Some habitat loss is likely as a result of project activities, however subterranean fauna habitat is widespread and 

interconnected within the Project area, and the impacted area is sufficiently small that only a low percentage of overall 

subterranean fauna habitat or individual species is predicted to be impacted 

Based on the above, OZ Minerals believes that should the Proposal be implemented it would not significantly impact the value, 

sensitivity and quality of the environment 

Not Significant 

Extent (intensity, duration, magnitude 

and footprint) of the likely impacts 

The proposed project would result in the loss of up to 2.3% of mapped stygofauna habitat and up to 11.8% of mapped 

troglofauna habitat. A precautionary approach has been taken which overestimates the loss of habitat, meaning the worst-case 

impact has been assessed. The extent, magnitude and footprint are therefore considered to be small within a vastly undisturbed 

and under-surveyed area and would not be significant in the broader scale 

The duration of impacts has been considered, with duration identified to be much less for impacts associated with groundwater 

drawdown from the Northern Borefield compared to the mine voids. The largest modelled extent of potential groundwater 

impacts (e.g. end of mine life, and in-perpetuity modelled extent) were combined and used to inform this impact assessment 

Not Significant 
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With consideration of modelled extent, the resultant risk of adverse impacts to subterranean fauna has been assessed as Low 

The consequence of the likely impacts 

(or change) 

The consequences of various subterranean fauna related impact events have been assessed using a risk-based framework which 

included specifically designed consequence criteria for the subterranean fauna Environmental Factor. The results of the risk 

assessment determined any need for further mitigation measures. Both the inherent and residual risks to subterranean fauna as 

a result of the proposed project were assessed as being Low and Medium and as such were considered not significant 

Not Significant 

The resilience of the environment to 

cope with the impact or change 

The comprehensive subterranean habitat assessment (augmented with both sampling and biological surrogates) has shown 

that subterranean habitats are common, widespread and continuous between impacted and non-impacted areas and as such 

provide strong evidence to support the likelihood of species wider presence and connection. Significant available habitat 

therefore provides refuge for species persistence as a result of impacts associated with the proposed project 

Not Significant 

Cumulative impacts with other 

existing or reasonably foreseeable 

activities, developments and land uses 

There are no other existing or reasonably foreseeable activities, developments or land uses proposed within the areas 

potentially impacted by the proposed project, which may have a cumulative impact upon subterranean fauna and their 

associated values 

The proposed project represents the only significant development for approximately 450 km 

Not Significant 

Connections and interactions between 

parts of the environment to inform a 

holistic view of impacts to the whole 

environment 

Connections and interactions between project (sources) and the receiving environment (environmental factors and their 

associated values) were considered using a SPR assessment and subsequent risk assessment. This SPR and risk assessment 

allowed for an assessment of interactions between the various and overlapping elements of the proposed project 

Key connection between subterranean fauna relate to geological, geochemical and hydrogeological aspects. All of these values 

have taken into consideration the combined impacts of changes to these combined impacts and considered in the present 

impact assessment 

Resultantly, no unacceptable impacts to subterranean fauna and their relevant values due to multiple or overlapping project 

sources were identified 

Not Significant 

The level of confidence in the 

predictions of impacts and the 

success of proposed mitigation 

In the absence of characterising the full subterranean fauna assemblage, there remains inherent uncertainty in predicted 

outcomes. However, OZ Minerals have drastically increased confidence in predictions of impact assessment outcomes by: 

• Conducting a dedicated study campaign consisting of 168 dedicated stygofauna monitoring bores and 102 troglofauna 

bores. The survey effort amounted to approximately 430 series of net samples for stygofauna (consisting of six net hauls at 

each bore), approximately 450 troglofauna traps, and 240 bore scrapes (consisting of 240 x four sets of scrapes) for 

troglofauna over a two-year period. Of the 168 dedicated stygofauna bores, 115 were located within the groundwater 

drawdown impact area and 53 outside. Of the 102 dedicated troglofauna bores, 59 were located within the mine voids and 

43 outside. 

Not Significant 
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• Using 3,200 drill holes and 350,000 m of drill core and geophysical techniques to identify and map subterranean fauna 

habitats 

• Undertaking detailed studies relating to potential indirect impacts such as groundwater drawdown. Where uncertainty was 

apparent peer reviews and uncertainty assessments were undertaken to increase confidence in predictions (e.g. groundwater 

drawdown extent, and numerical groundwater modelling) 

OZ Minerals has a moderate to high level of confidence in the subterranean fauna characterisation and the predictions of 

project related impacts. The proposed avoidance and mitigation measures represent those currently accepted within the 

industry and have a high probability of success 

Public interest about the likely effect 

of the proposal or scheme, if 

implemented, on the environment 

and public information that informs 

the EPA’s assessment 

OZ Minerals developed and implemented a detailed and thorough stakeholder engagement program which included relevant 

Ngaanyatjarra People, the Ngaanyatjarra Council, relevant Shires, government, and some special interest groups. The focus of 

this engagement program was on high interest and high influence stakeholder groups, particularly land rights holders. 

Engagement activities included project briefings, attendance by the Ngaanyatjarra Council to regulator meetings, numerous 

community meetings, a number of large heritage surveys, a third-party environmental peer review of the Section 38 Referral 

submission and associated specialist studies on behalf of the Ngaanyatjarra People to ensure their interests and concerns had 

been appropriately considered, and a dedicated on-country consultation with relevant West Musgrave Traditional Owners 

relating to the outcomes of this EP Act Part IV impact assessment 

No concerns relating to subterranean fauna were highlighted by Traditional Owners during dedicated consultation activities 

All areas identified by Traditional Owner, Ngaanyatjarra Council and other stakeholders relating to potential impacts inherent to 

subterranean fauna values have been considered in this assessment 

Not Significant 

Terrestrial Environmental Quality Environmental Factor 

Values, sensitivity and quality of the 

impacted environment which is likely 

to be impacted 

The identification and assessment of values has been considered during the commissioning and undertaking of the specialist 

study program. Three physically and chemically distinct soil types were identified within the study area, specifically:  

• Red (aeolian) deep sand, including low vegetated dunes (DAFWA Soil Group 445) 

• Red (aeolian) shallow sand overlying hardpan, typically calcrete (DAFWA Soil Group 423) 

• Calcareous stony soils (DAFWA Soil Group 202) 

Not Significant 
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These soil types are considered common and are widely distributed across the West Musgrave region 

As described in the EPA Guideline for Terrestrial Environmental Quality, the beneficial uses of good quality soil are primarily 

agriculture, maintaining drinking water quality, recreation and cultural values. Ecosystem health values that are supported by 

soils include biodiversity, water quality, and seed banks. The soils in the project area do not support agriculture operations and 

local surface waters are not used for drinking water supply nor for recreation. Assessment of the receiving environmental values 

(ecosystem health values) for flora and vegetation, inland waters, landforms and terrestrial fauna (described in their respective 

sections) in the area of the likely impact were determined to be not significant 

Extent (intensity, duration, magnitude 

and footprint) of the likely impacts 

A significant body of work to characterise soils, materials that may generate acid and/or metalliferous drainage (AMD) leachate 

and the geotechnical behaviour of material associated with project activities was undertaken. The characterisation included: 

• Characterisation of soils across the proposed Development Envelope 

• Durability and erosivity assessment of waste rock 

• Both static and 12 months of kinetic geochemical testing and analysis of composite tailings samples 

• Both static and 12 months of kinetic geochemical testing and analysis of geological lithologies within the mine pits 

These studies determined that tailings are unlikely to generate AMD, and that <10% of waste rock has the potential to generate 

AMD 

Using the results of geochemical characterisation for tailings and waste a hydrochemical model was undertaken to model the 

movement of solutes to the receiving environment (in the absence of any design controls e.g. waste rock encapsulation). Using 

conservative input parameters, the hydrochemical model showed that: 

• All leachate from the Nebo WRD and backfilled Nebo pit is predicted to be below concentrations of concern at the point of 

entry to the water table 

• Seepage from the TSF and Babel WRDs is predicted to be above concentrations of concern at the point of entry to the water 

table, however concentrations decrease significantly due to adsorption within metres, as the solutes move through the soil 

matrix 

Resultantly geochemical impacts would be confined to the immediate area of the TSF and WRD structures and the extent of 

impacts would be highly localised 

The key pathway for surface contaminants to the receiving environment are through surface water. Surface water studies have 

demonstrate that runoff only occurs as a result of high intensity, low frequency rainfall events (<5% of the annual exceedance 

probability (AEP)) and that any runoff that does occur is likely to be as sheet flow. Velocities are relatively slow, and erosion 

potential is also therefore low. Impacts of any contamination as a result of surface flow are therefore expected to be short in 

duration and highly localised 

Not Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

The consequence of the likely impacts 

(or change) 

The consequences of various terrestrial environment quality impact events have been assessed using a risk-based framework 

which included specifically designed consequence criteria for the Terrestrial Environment Quality Environmental Factor 

Precautionarily the inherent risk of potential impacts resulting from leachate from waste rock dumps and mineralised landforms 

(should they not be appropriately encapsulated) was considered High; however, following the application of mitigation (e.g. 

using the industry standard encapsulation of AMD waste within a WRD, or toe drains), these risks were reduced to medium or 

low and as such were considered not significant 

Not Significant 

The resilience of the environment to 

cope with the impact or change 

No specific environmental values were identified of being at risk of significant impact, or change in conservation status as a 

result of potential direct, indirect and cumulative project impacts 

The hydrochemistry modelling has conservatively shown that any generation of solutes can be attenuated within a short 

distance from solute generating structures by the receiving environment and any potential impacts would be highly localised, in 

most cases to within metres of the waste structures (TSF and WRDs) themselves. 

Whilst the proposed project would have a localised (direct) impact, this would not be of an extent to affect the resilience of 

other identified environmental values to cope with that impact 

Not Significant 

Cumulative impacts with other 

existing or reasonably foreseeable 

activities, developments and land uses 

There are no other existing or reasonably foreseeable activities, developments or land uses proposed within the areas 

potentially impacted by the proposed project, which may have a cumulative impact upon Terrestrial Environment Quality and 

their associated values. The proposed project represents the only significant development for approximately 450 km 

Not Significant 

Connections and interactions between 

parts of the environment to inform a 

holistic view of impacts to the whole 

environment 

Connections and interactions between project (sources) and the receiving environment (environmental factors and their 

associated values) were considered using a SPR assessment and subsequent risk assessment. This SPR and risk assessment 

allowed for an assessment of interactions between the various and overlapping elements of the proposed project 

Key connection between Terrestrial Environment Quality relate to subterranean fauna, flora and vegetation, inland waters and 

social surroundings. All values associated with these interactions have taken into consideration the combined impacts of 

changes and were considered in the present impact assessment 

Resultantly, no unacceptable residual impacts to Terrestrial Environment Quality and their relevant values were identified due to 

multiple or overlapping project sources 

Not Significant 

The level of confidence in the 

predictions of impacts and the 

success of proposed mitigation 

Extensive survey and analytical test work were undertaken to characterise soil, geochemistry and geotechnical behaviour of 

tailings and waste rock. Test work included extensive test work and representation of all waste lithology units and composite 

tailings samples. Kinetic test work was undertaken for a duration of 12 months, which is considered to represent sufficient time 

to determine the leaching behaviour of rock materials. Test work was undertaken by a NATA accredited independent laboratory 

and included quality assurance and quality control procedures. Based on this survey and test work there is a high degree of 

confidence in the characterisation of soils and geochemical hazards associated with the proposed project 

Not Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

Additionally, a conservative sulphur cut-off value was used to inform total potential AMD waste volumes, which is likely to 

result in an overestimate of potential AMD generating materials, and hence an overestimate of the potential impact 

The hydrochemistry model used industry accepted modelling techniques and a number of conservative assumptions to predict 

the fate of solutes that may be generated from project waste structures such as TSF and WRDs. The levels of conservatism 

included in the model included the use of the maximum concentration of chemical constituents (rather than a median or 

mean), assumption of high seepage rates in-line with paleochannel estimates (rather than basement rocks), no vertical 

attenuation, and the presence of minimal attenuation materials such as calcrete and irons which were found to be 20-times 

higher than those used in the current modelling. 

Finally, while the impact assessment found no environmental values to be significantly impacted by the potential movement of 

solutes, the inherent impact rating for contamination resulting from leachate from waste rock dumps and mineralised stockpiles 

was given a precautionarily high ranking and a number of fundamental design controls proposed e.g. AMD encapsulation and 

development of toe drains 

To manage potential AMD risk, a process of materials characterisation during grade control, and materials characterisation has 

been proposed. These mitigation measures represent common industry practice and have a high probability of success 

Based on the test work, use of conservative model assumptions and proposed industry proven mitigation measures 

OZ Minerals has high confidence in the level predictions of impacts and success of proposed mitigation measures 

Public interest about the likely effect 

of the proposal or scheme, if 

implemented, on the environment 

and public information that informs 

the EPA’s assessment 

OZ Minerals developed and implemented a detailed and thorough stakeholder engagement program which included relevant 

Ngaanyatjarra People, the Ngaanyatjarra Council, relevant Shires, government, and some special interest groups. The focus of 

this engagement program was on high interest and high influence stakeholder groups, particularly land rights holders. 

Engagement activities included project briefings, attendance by the Ngaanyatjarra Council to regulator meetings, numerous 

community meetings, a number of large heritage surveys a third-party environmental peer review of the Section 38 Referral 

submission and associated specialist studies on behalf of the Ngaanyatjarra People to ensure their interests and concerns had 

been appropriately considered, and a dedicated on-country consultation with relevant West Musgrave Traditional Owners 

relating to the outcomes of this EP Act Part IV impact assessment 

During on-country consultations relevant West Musgrave Traditional Owners were informed of the broad categories of 

potential chemical hazards associated with the proposed project e.g. chemical reagents (including fossil fuels), tailings, 

potentially AMD waste rock, copper and nickel concentrate and the formation of pit lakes. The mechanisms for the 

management of these broad chemical groups was explained to the Traditional Owners and no material concerns were raised 

All areas identified by Traditional Owner, Ngaanyatjarra Council and other stakeholders relating to potential impacts inherent to 

terrestrial environment quality values have been considered in this assessment 

Not Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

Terrestrial Fauna Environmental Factor 

Values, sensitivity and quality of the 

impacted environment which is likely 

to be impacted 

The identification and assessment of values has been considered during the commissioning and undertaking of the specialist 

study program. The following was noted in relation to key values: 

• Fauna habitats are considered to be widespread and well represented in the regions 

• A single Threatened (vulnerable) species listed under EPBC Act, and BC Act was identified, the Great Desert Skink. Project 

design has resulted in exclusion of three of the four identified populations and 82% of its habitat from the Development 

Envelope. Further, the Proposal would result in a minor impact of 6.7 ha or 0.1% of its preferred spinifex sandplain habitat 

mapped within the fauna survey area. Regional studies of this species have confirmed a further 10 to 12 populations of this 

species within 200 km, and a far larger potential area of occupancy. The Proposal is unlikely to result in a negative change to 

the conservation status of this species 

• Three Priority 4 species were identified. Potential loss of Priority fauna is considered to present a low risk to the conservation 

status of these species as the species are known to occur outside the Development Envelope with many of them occurring in 

Aboriginal Lands and areas in other States or Territories 

• Three potential Short Range Endemic species (SREs) were identified in the Development Envelope as having medium 

vulnerability, all of which occur in locally and regionally widespread habitats that are continuous between the impacted area, 

and outside of the Development Envelope 

Several species of totem or hunting importance to relevant West Musgrave Traditional Owners were identified. All such species 

held no level of conservation significance and were represented by common and widespread species that are not uncommon to 

the area and region. Based on the above, OZ Minerals believes that should the Proposal be implemented it would not 

significantly impact the value, sensitivity and quality of the environment 

Not Significant 

Extent (intensity, duration, magnitude 

and footprint) of the likely impacts 

Numerous terrestrial fauna surveys occurred over 46,263.3 ha including the entire Development Envelope. Further regional 

surveys were undertaken for the Commonwealth and State listed Great Desert Skink and Black-footed Rock Wallaby at a 

regional scale (within 200 km of the proposed project). No inherently restricted habitats were identified in this area, and 

impacts to identified significant species have a low likelihood of changing the conservation status of any species 

The proposed project would result in the clearing of up to 3,830 ha within a Development Envelope of 20,852 ha. Upon 

cessation of activity-related pressures (circa 26 years mine life), the environment in the areas of non-permanent infrastructure is 

expected to recover to their pre-mining condition 

Not Significant 

The consequence of the likely impacts 

(or change) 

The consequences of various Terrestrial fauna related impact events have been assessed using a risk-based framework which 

included specifically designed consequence criteria for the terrestrial fauna Environmental Factor. The results of the risk 

assessment determined any need for further mitigation measures 

Not Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

Both the inherent and residual risks to Terrestrial fauna as a result of the proposed project were assessed as being Low and 

Medium and as such were considered not significant 

The resilience of the environment to 

cope with the impact or change 

The proposed project is located within an arid, desert environment and the terrestrial fauna have evolved to tolerate changing 

availability in resources including low water, and bushfires 

No individual species were identified of being at risk of a change in conservation status as a result of the proposed project 

Whilst the Proposal would have a localised (direct) impact on terrestrial fauna, this would not be of a magnitude to affect the 

resilience of the environment to cope with that impact, and upon cessation of activity-related pressures, much of the 

environment would recover to, or near to their pre-mining condition. No impact events identified as part of the Proposal are 

considered to result in significant or irreversible impacts to species with inherent vulnerability (e.g. significant species) or on 

ecosystem services 

Not Significant 

Cumulative impacts with other 

existing or reasonably foreseeable 

activities, developments and land uses 

There are no other existing or reasonably foreseeable activities, developments or land uses proposed within the areas 

potentially impacted by the proposed project, which may have a cumulative impact upon Terrestrial fauna and their associated 

values 

The proposed project represents the only significant development for approximately 450 km 

Not Significant 

Connections and interactions between 

parts of the environment to inform a 

holistic view of impacts to the whole 

environment 

Connections and interactions between project (sources) and the receiving environment (environmental factors and their 

associated values) were considered using a SPR assessment and subsequent risk assessment. This SPR and risk assessment 

allowed for an assessment of interactions between the various and overlapping elements of the proposed project 

Key connection between Terrestrial fauna relate to clearing, potential introduction of pests, and changes to ecosystem 

functions through hydrogeology or hydrology. The present assessment has taken into consideration the combined impacts of 

changes to these combined impacts 

Resultantly, no unacceptable impacts to terrestrial fauna and their relevant values due to multiple or overlapping project 

sources were identified 

Not Significant 

The level of confidence in the 

predictions of impacts and the 

success of proposed mitigation 

Detailed terrestrial fauna surveys have been undertaken for the Proposal over multiple seasons by accredited zoological and 

ecological consultants and Traditional Owners with customary knowledge of the project area, with results being subject to 

third-party peer review. Results from these surveys have informed the assessment process as well as project design 

A third-party review on MNES was undertaken to confirm whether the Proposal would result in significant impacts to species 

listed under the EPBC Act. The peer review found that the Proposal, if implemented, would not result in a significant impact to 

MNES including, migratory species and the Great Desert Skink 

Not Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

OZ Minerals has a high level of confidence in the predictions of potential impacts to terrestrial fauna and the success of 

proposed mitigation measures 

Public interest about the likely effect 

of the proposal or scheme, if 

implemented, on the environment 

and public information that informs 

the EPA’s assessment 

OZ Minerals developed and implemented a detailed and thorough stakeholder engagement program which included relevant 

Ngaanyatjarra People, the Ngaanyatjarra Council, relevant Shires, government, and some special interest groups. The focus of 

this engagement program was on high interest and high influence stakeholder groups, particularly land rights holders. 

Engagement activities included project briefings, attendance by the Ngaanyatjarra Council to regulator meetings, numerous 

community meetings, a number of large heritage surveys a third-party environmental peer review of the Section 38 Referral 

submission and associated specialist studies on behalf of the Ngaanyatjarra People to ensure their interests and concerns had 

been appropriately considered, and a dedicated on-country consultation with relevant West Musgrave Traditional Owners 

relating to the outcomes of this EP Act Part IV impact assessment. No material concerns relating to any of the information 

shared with Traditional Owners relating to impacts to fauna as a result of the project were raised 

All areas identified by Traditional Owner, Ngaanyatjarra Council and other stakeholders relating to potential impacts inherent to 

terrestrial fauna values have been considered in this assessment 

Not Significant 

Air Quality Environmental Factor 

Values, sensitivity and quality of the 

impacted environment which is likely 

to be impacted 

Baseline air quality for the proposed project is broadly equivalent, although slightly better to that measured at other arid and 

semi-arid locations within central Australia. This likely reflects the lack of anthropogenic emission sources such as pastoral 

operations and other mines 

Sensitive receptors to dust and emissions related potential impacts have been identified these include Jameson (Mantamaru) 

community 26 km from the Main Development Area. A bypass road around Jameson (Mantamaru) community has in-part been 

completed which is offsets from the product transport alignment by 1.5 km 

All uninhabited receptors to dust and air emissions such as ethnographic sites have been addressed in the Social Surroundings 

section 

Not Significant 

Extent (intensity, duration, magnitude 

and footprint) of the likely impacts 

Based on a program of literature review and project benchmarking for other similar projects, changes to air quality would be 

indistinguishable from background with approximately 20 km from the project sources, and compliant with relevant air quality 

criteria within 3 to 4 km of the main dust generating activities in the Development Envelope 

Changes to air quality within this extent would be limited to the duration of the operation, with air quality returning to baseline 

conditions upon project closure 

Not Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

The consequence of the likely impacts 

(or change) 

The consequences of various greenhouse gas related impact events have been assessed using a risk-based framework which 

included specifically designed consequence criteria for the air quality Environmental Factor. The results of the risk assessment 

determined any need for further mitigation measures. Both the inherent and residual risks to air quality as a result of the 

proposed project were assessed as being Low and as such were considered not significant 

Not Significant 

The resilience of the environment to 

cope with the impact or change 

Particulate and gaseous emissions from the proposed project would result in change in local air quality, however this would not 

affect human health or amenity due to the significant separation distances between the proposed project and the nearest 

receptors. Dispersion of localised emissions would readily occur in an area with low anthropogenic emissions 

Changes to air quality within this extent would be limited to the duration of the operation, with air quality returning to baseline 

conditions upon project closure 

Not Significant 

Cumulative impacts with other 

existing or reasonably foreseeable 

activities, developments and land uses 

There are no other existing or reasonably foreseeable activities, developments or land uses proposed within the areas 

potentially impacted by the proposed project, which may have a cumulative impact upon air quality and their associated values 

The proposed project represents the only significant development for approximately 450 km 

Not Significant 

Connections and interactions between 

parts of the environment to inform a 

holistic view of impacts to the whole 

environment 

Connections and interactions between environmental components were considered by the SPR assessment and indirect impact 

assessment to social surroundings. Impacts from air emissions have been considered for other aspects and are addressed in 

other sections of the document. Impacts considering connections and interactions inherent to Air Quality are not considered to 

be significant 

Not Significant 

The level of confidence in the 

predictions of impacts and the 

success of proposed mitigation 

Although air quality modelling and monitoring was not undertaken, there is a significant body of knowledge regarding air 

emissions from mining operations and air quality in arid environments. In particular, baseline air quality data was attained from 

the Wingellina Nickel project. The Wingellina site is considered highly analogous to the proposed project as it is in a climatically 

and geologically similar area to the West Musgrave Province and experiences the same land uses (e.g. traditional land 

management by Traditional Owners). There is no uncertainty in relation to the proposed project and receptor locations, which is 

the primary mitigating factor for this assessment 

Not Significant 

Public interest about the likely effect 

of the proposal or scheme, if 

implemented, on the environment 

and public information that informs 

the EPA’s assessment 

OZ Minerals developed and implemented a detailed and thorough stakeholder engagement program which included relevant 

Ngaanyatjarra People, the Ngaanyatjarra Council, relevant Shires, government, and some special interest groups. The focus of 

this engagement program was on high interest and high influence stakeholder groups, particularly land rights holders. 

Engagement activities included project briefings, attendance by the Ngaanyatjarra Council to regulator meetings, numerous 

community meetings, a number of large heritage surveys, a third-party environmental peer review of the Section 38 Referral 

submission and associated specialist studies on behalf of the Ngaanyatjarra People to ensure their interests and concerns had 

been appropriately considered, and a dedicated on-country consultation with relevant West Musgrave Traditional Owners 

relating to the outcomes of this EP Act Part IV impact assessment 

Not Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

During on-country consultations Traditional Owners were taken to a number of sites around the proposed project including the 

proposed bypass road near Jameson (Mantamaru), a number of ethnographic sites near to the Development Envelope and to 

the proposed Main Development Area. The potential impacts of dust and air quality as experienced at these sites was explained 

to Traditional Owners. No material concerns relating to any of the information shared with Traditional Owners relating to air 

quality impacts were raised, however the community expressed a preference for sealing sections of road both at the Jameson 

(Mantamaru) bypass and a 1 km section along the main access road between Jameson (Mantamaru) and the proposed project 

site. This control measure has been agreed and has been highlighted in the mitigations section of the main document 

All areas identified by Traditional Owner, Ngaanyatjarra Council and other stakeholders relating to potential impacts inherent to 

air quality values have been considered in this assessment 

Greenhouse Gas Emissions Environmental Factor 

Values, sensitivity and quality of the 

impacted environment which is likely 

to be impacted 

Western Australia’s climate is currently changing in response to global (including national and state) anthropogenic greenhouse 

gas (GHG) emissions. Emissions from the Proposal are considered minor in the context of state and national emissions and are 

unlikely to materially change the severity or timelines associated with existing climate change. For this assessment key values 

relating to greenhouse gas relate to percentage contributions to State and National total emissions 

Not Significant 

Extent (intensity, duration, magnitude 

and footprint) of the likely impacts 

GHG emissions from the proposed project would only occur during the construction, operations and closure phases of the 

project. Post-closure, no further emissions would occur 

A range of GHG scenarios have been modelled reflecting both a likely range of the proposed project, and or alternate 

scenarios. This proposal has considered both Scope 1 and Scope 2 GHG emissions. The impact assessment has considered both 

State and National impacts 

Not Significant 

The consequence of the likely impacts 

(or change) 

The consequences of various greenhouse gas related impact events have been assessed using a risk-based framework which 

included specifically designed consequence criteria for the greenhouse gas Environmental Factor. The results of the risk 

assessment determined any need for further mitigation measures. Both the inherent and residual risks to greenhouse gas as a 

result of the proposed project were assessed as being Medium 

Not significant 

The resilience of the environment to 

cope with the impact or change 

Western Australia’s climate is currently changing in response to global (including national and state) anthropogenic GHG 

emissions. Emissions from the proposed project are considered minor in the context of state and national emissions and are 

unlikely to materially change the severity or timelines associated with existing climate change 

Greenhouse gas emissions would be limited to the duration of the operation and return to baseline conditions upon project 

closure 

Not Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes Impact Outcome* 

Cumulative impacts with other 

existing or reasonably foreseeable 

activities, developments and land uses 

There are no other existing or reasonably foreseeable activities, developments or land uses proposed within the areas 

potentially impacted by the proposed project, which may have a cumulative impact upon greenhouse gas and their associated 

values The proposed project represents the only significant development for approximately 450 km 

Not Significant 

Connections and interactions between 

parts of the environment to inform a 

holistic view of impacts to the whole 

environment 

Connections and interactions between environmental components were considered in a site-specific climate change 

assessment. This assessment makes predictions about future climate scenarios which relate to adherence to the Paris 

agreement. These climate scenarios will be considered in the engineering design of the proposed project and addressed in 

greater detail during the Mining Proposal. Such considerations may include the sizing of bunding or dam freeboard in 

consideration to climate change projections 

Not Significant 

The level of confidence in the 

predictions of impacts and the 

success of proposed mitigation. 

Significant uncertainty exists within the science of prediction of impacts of anthropogenic GHG emissions on the prevailing 

climate, and subsequent impacts on environmental values, reflected in the range of climate change scenarios modelled at an 

IPCC level, and the range of predicted variation of climate physicals (e.g. temperature and rainfall) when models are used to 

predict impacts at a regional scale 

GHG emissions were calculated based on pre-feasibility study (+/- 25%) estimates of diesel consumption and electricity 

requirements. Variation of these values within these boundaries is not considered to materially alter the conclusions of this 

assessment in the context of the greater climate-change related uncertainties, especially so given the relatively small (0.2% 

State and 0.03% National) contribution of the proposed project to existing emissions 

Not Significant 

Public interest about the likely effect 

of the proposal or scheme, if 

implemented, on the environment 

and public information that informs 

the EPA’s assessment. 

OZ Minerals developed and implemented a detailed and thorough stakeholder engagement program which included relevant 

Ngaanyatjarra People, the Ngaanyatjarra Council, relevant Shires, government, and some special interest groups. The focus of 

this engagement program was on high interest and high influence stakeholder groups, particularly land rights holders. 

Engagement activities included project briefings, attendance by the Ngaanyatjarra Council to regulator meetings, numerous 

community meetings, a number of large heritage surveys, a third-party environmental peer review of the Section 38 Referral 

submission and associated specialist studies on behalf of the Ngaanyatjarra People to ensure their interests and concerns had 

been appropriately considered, and a dedicated on-country consultation with relevant west Musgrave Traditional Owners 

relating to the outcomes of this EP Act Part IV impact assessment 

All areas identified by Traditional Owner, Ngaanyatjarra Council and other stakeholders relating to potential impacts inherent to 

greenhouse gas values have been considered in this assessment 

Not Significant 

Human Health Environmental Factor 

No credible potential impact events exist for this Environmental Factor and therefore no significant impact outcomes are predicted 

*Impact Outcome of either Significant or Not Significant   
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ES5 Mitigation Measures and Offsets 

The Proposal provided a detailed assessment of the potential environmental impacts of the proposed 

project on each of EPA’s Environmental Factors. This included the quantification of both the inherent 

risk (prior to application of avoidance, minimisation and rehabilitation measures) and the residual risk 

(following the application of these measures).  

Of all potential impact events assessed: 

• Three impact events were assessed as having a High inherent risk 

• Following the application of avoidance and mitigations measures, one risk remained with a residual 

risk assessed as potentially High, while the other two risks were reduced to a Low residual risk 

• All other impact events assessed had a Low or Medium inherent risk (prior to the application of 

avoidance and mitigation measures) 

The potential impact event assessed as having both a High inherent and residual risk was potential 

impacts to holistic cultural amenity which forms part of Social Surroundings Environmental Factor. 

Impacts to holistic cultural amenity is described by a change in the way that Traditional Owners may 

privately enjoy, spiritually connect with or relate to the environment or sites of ethnographic significance 

as a result of project proximity, or from the cumulative and holistic indirect amenity related project 

impacts of dust, noise, nightlight, water related impacts, visual obstructions or intrusions of privacy. 

The potential impact events that were assessed as having a High inherent risk and were reduced to a 

Low residual risk following the application of avoidance and mitigation measures were: 

• Inappropriate disposal of mine waste rock causing land contamination through acid, saline or neutral 

mine drainage. 

• Stockpiling of mineralised waste causing land contamination through acid, saline or neutral mine 

drainage. 

Mitigation measures committed to by OZ Minerals to reduce the potential impact of these three inherent 

risk are detailed in Table ES 4.  

Following the application of mitigation measures only one risk event ‘potential impacts to holistic 

cultural amenity’ retained a residual risk of High. It is acknowledged that there is some uncertainty as to 

how people may feel once the proposed project is in development and fully constructed, once the size 

is fully realised. Given this uncertainty, OZ Minerals has precautionarily assessed impacts to the holistic 

cultural amenity as potentially significant and therefore identified Social Surroundings as a preliminary 

Key Environmental Factor. 

While only inherent (unmitigated) risks identified as High were considered to necessitate avoidance or 

mitigation measures to reduce risk such that the relevant Environmental Objective could be met. 

OZ Minerals is committed to reducing the severity of all potential impacts wherever possible and as 
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such, further mitigation measures have been proposed to reduce risk to as low as reasonably practicable 

(ALARP) for all other potential impact events.  

With the exception of potential impacts to holistic cultural amenity (see ES6 for further details), the EIA 

and the outcomes of the Residual Impact Significance Modelling (RISM) have demonstrated that the 

proposed project is not predicted to have a significant residual impact on the environment. In 

accordance with Offset Guidelines, environmental offsets need only be applied where the residual 

impacts of a project are determined to be significant, after avoidance, minimisation and rehabilitation 

have been pursued.  

As the proposed project is predicted to have no significant residual environmental impacts for all other 

Environmental Factors following the application of avoidance and mitigation measures no environmental 

offsets are proposed. 
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Table ES 4: Mitigation Measures for High Inherent Risk Potential Impact Events 

Potential Impact Event Mitigation 

Development of the project results 

in changes to the holistic cultural 

amenity—the presence of the 

proposed project in the 

environment may change the way 

that Traditional Owners privately 

enjoy, spiritually connect with or 

relate to the general environment, 

or with sites of ethnographic 

significance in near proximity to the 

proposed project, or as a result of 

the cumulative and holistic effect of 

indirect impacts such as dust, noise, 

light, and visual obstructions in the 

proposed project area 

Measures to Avoid 

• The Development Envelope has been oriented to avoid and/or minimise direct and indirect impacts to identified ethnographic sites 

• Prior to all land disturbing work, heritage surveys are conducted with relevant Traditional Owners to inform location of works (project works will be 

oriented around cultural heritage wherever possible) 

Measures to Minimise 

• See Avoidance and Mitigation Measures listed for Environmental Factor–Air Quality 

• See Avoidance and Mitigation Measures listed below for ‘Project generated noise, dust and odour emissions exceeds acceptable limits at the site of 

sensitive human receptors’ 

• See Avoidance and Mitigation Measures listed for Environmental Factor–Inland Waters 

• Additional cultural heritage surveys or pre-clearance surveys would be undertaken in areas with lower levels of confidence (e.g. borefield areas) once 

further project definition occurs 

• In areas of low confidence, or as required by the Traditional Owner groups, monitors will be stationed at land disturbance activities to ensure that 

clearing activities are done in accordance with agreed heritage report requirements, and to ensure and manage chance finds. 

• A program of ‘cultural geography’ will be commissioned with the Ngaanyatjarra Council and Traditional Owners to characterise the cultural landscape 

beyond ethnographic sites of importance. This work may include the identification of graves, location of contemporary family connections, further 

research into the locations of dreaming trails and a deeper appreciation for cultural associations and practices performed in the West Musgrave area. 

This work will be done to assist inform chance find protocols, micro siting of infrastructure and provide a body of knowledge that will be used to 

inform cultural amenity impact offset strategies 

A Cultural Heritage Management Plan (CHMP) was developed in consultation with the Ngaanyatjarra Council to ensure adequate provisions for 

cultural heritage management. Compensation and/or offset provisions for holistic cultural amenity impacts will be further developed as part of 

the Mining Agreement between the Traditional Owners, the Ngaanyatjarra Council and OZ Minerals. Cultural Heritage Provisions of the Mining 

Agreement would highlight the types of ‘offset’ and other management actions for identified ‘holistic cultural amenity’ related impacts.  

Measures to Rehabilitate 

• See mitigations relating to land clearing in Section 7.1.6 of the Main Report 

• Closure planning would be undertaken in consultation with Traditional Owners and ensure access considerations are taken into account 
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Potential Impact Event Mitigation 

Inappropriate disposal of mine 

waste rock causing land 

contamination through acid, saline 

or neutral mine drainage 

Measures to Avoid 

• Landform design has and would continue to take into account geochemical and physical material properties/characterisation to ensure constructed 

landforms are safe, stable and non-polluting, during operations, closure and post closure 

• Total sulphur would be determined during grade control process. Resulting data would inform the mine sequencing and the block model so that 

waste rock material can be selectively handled and directed appropriately 

Measures to Minimise 

• Kinetic testing is ongoing to further understand material characteristics. Further refinements to the total sulphur cut-off limit (of 0.7% total S) would 

continue to be refined as more information relating to waste domains is acquired 

• PAF and AMD waste rock would be encapsulated within specifically designed encapsulation cells within WRDs to reduce water ingress and the 

potential for oxidation 

• Protocols for the testing and assigning of non-acid forming (NAF) and potentially-acid forming (PAF) waste would be developed to ensure that PAF is 

appropriately categorised and handled to ensure appropriate encapsulation. These protocols will form part of the Mining Proposal required by DMIRS  

• Where required, a series of stepped downstream monitoring stations would be monitored to identify any potential elevation of solutes beyond 

acceptable levels. Where elevated solutes are identified an adaptive management plan would be followed and may include an investigation of the 

solute source, and remediation as appropriate. Should the problem persist interception bores could be considered. These protocols will be further 

developed, and form part of the Environmental Protection Act Part V process required by DWER 

Measures to Rehabilitate 

• Preparation and regular update of a Mine Closure Plan consistent with DMIRS and EPA Guidelines for Preparing Mine Closure Plans 

Stockpiling of mineralised waste 

causing land contamination through 

acid, saline or neutral mine drainage 

Measures to Avoid 

• Stockpile design considers geochemical and physical material properties/characterisation to ensure stockpiles are safe, stable and non-polluting, 

during operations, closure and post closure 

Measures to Minimise 

• Kinetic testing ongoing to further understand material characteristics 

• Stockpiled unprocessed mineralised waste would be stockpiled according to the assigned design criteria. The objective of the stockpile design 

features is to minimise percolation of seepage into the soils underlying and surrounding the stockpiles and direct runoff and seepage via a 

surrounding drain towards a collection sump 

• Collected seepage would be returned to the process circuit and not allowed to discharge to the environment 

• Drain and sump design would be undertaken by a suitably qualified professional, accounting for local climate and materials characteristics 
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Potential Impact Event Mitigation 

• With respect to ongoing management, stockpiles would be included in a routine inspection and monitoring programs, including but not limited to the 

following: 

o Visual observation of presence of water in drains and sumps, especially following significant rainfall events 

o Visual observation of sulphide oxidation, i.e. formation of efflorescent salts and secondary minerals (e.g. jarosite) at the stockpile surfaces and toe 

• Where required a series of stepped downstream monitoring stations would be monitored to identify any potential elevation of solutes beyond 

acceptable levels. Where elevated solutes are identified an adaptive management plan would be followed and may include an investigation of the 

solute source, and remediation as appropriate. Should the problem persist interception bores could be considered. These protocols will be further 

developed, and form part of the Environmental Protection Act Part V process required by DWER 

• Evidence of significant AMD and or NMD seepage formation would result in the implementation of further management measures, which may involve 

implementing a temporary or permanent cover to prevent/minimise further oxidation and water ingress until such time as the material is processed or 

determined to be a waste that would need to be included as a permanent feature within the Mine Closure Plan 

Measures to Rehabilitate 

• Unprocessed mineralised waste stockpile design would take into consideration closure of these stockpiles should they not be processed 

• Preparation and regular update of a Mine Closure Plan consistent with DMIRS and EPA Guidelines for Preparing Mine Closure Plans  
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ES6 Outcomes 

The predicted outcomes for each Environmental Factor were determined in accordance with the 

EIA Framework developed for the Proposal, and were based on the assessment of impacts and the EPA’s 

Considerations of Significance, as described in the EPA’s Statement of Environmental Principles, Factors 

and Objectives. The EIA confirmed that following the application of avoidance and mitigation measure 

all residual risks for nine out of ten Environmental Factors assessed were either Low or Medium and the 

Environmental Objective for these nine Environmental Factors could be met.   

One Environmental Factor, Social Surroundings, was precautionarily assessed as a preliminary Key 

Environmental Factor. Traditional Owners did not communicate the significance of potential impacts to 

holistic cultural amenity as a result of the proposed project. However, OZ Minerals, in consultation with 

the Ngaanyatjarra Council (the agent for the Ngaanyatjarra People), have agreed that both direct and 

indirect biophysical impacts to ethnographic sites have been assessed as insignificant. This is due to all 

ethnographic sites, which were identified by Traditional Owners and the Ngaanyatjarra Council, being 

excluded from the Development Envelope. However, the presence of the proposed project in the 

landscape, its proximity to ethnographic sites, and the cumulative indirect impacts of dust, noise, night-

time light, water-related impacts, visual obstructions or intrusions to privacy may change the way 

Ngaanyatjarra People metaphysically or spiritually connect with some sites and the environment nearby 

to the proposed project. 

While this type of impact events has not typically been regulated by the EPA and is generally dealt with 

in Mining Agreements between proponents and Traditional Land Owners through compensation, and 

cultural maintenance provisions, OZ Minerals acknowledges these potential impacts to holistic cultural 

amenity as potentially significant to Ngaanyatjarra People. 

It is recognised that if the WMP is to be developed, there is little that can be done to directly avoid or 

manage these ‘holistic cultural amenity’ impacts. As such, they would need to be compensated or offset 

through support programs to undertake cultural connection and maintenance practices elsewhere. 

Compensation and/or offset provisions for holistic cultural amenity impacts will be further developed as 

part of the Mining Agreement between the Traditional Owners, the Ngaanyatjarra Council and 

OZ Minerals.  

It is noteworthy that the present assessment (under Part IV of the Environmental Protection Act) 

represents just one milestone in a pathway to a mining development, and that no mining can commence 

until there is an approved Mining Agreement between the Project Proponent, relevant Traditional 

Owners and the Ngaanyatjarra Council. Traditional Owners will have the ultimate right of refusal for the 

proposed project should they feel that these holistic cultural amenity related impacts (or any others) are 

unacceptable. Consultation with Traditional Owners and the Ngaanyatjarra Council will be ongoing as 

part of the Mining Agreement process and thereafter to ensure the views and considerations of relevant 

Traditional Owners are appropriately considered and addressed. 
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1 INTRODUCTION  

1.1 Purpose and Scope  

OZ Minerals Limited (OZ Minerals) are proposing to develop the West Musgrave Copper and Nickel 

Project, referred to as the West Musgrave Project (WMP) or the Proposal.  

The WMP is located in the West Musgrave Ranges of Western Australia, approximately 1,300 km north-

east of Perth, near the intersection of the borders between Western Australia, South Australia and the 

Northern Territory. The WMP is within the Ngaanyatjarra Native Title determination, and Class A Reserve 

No. 17614 (for the Use and Benefit of Aboriginal Inhabitants). The nearest towns include the Indigenous 

Communities of Jameson (Mantamaru) 26 km north, Blackstone (Papulankutja) 50 km east, and 

Warburton (Milyirrtjarra) 110 km west of the WMP (Figure 1-1). 

The proposed project includes development of two open pit copper and nickel deposits, processing 

facilities, borefield, temporary and permanent waste landforms, a tailings storage facility (TSF) and a 

combination of renewable power infrastructure (photovoltaic solar panels, wind turbines and battery 

storage) supported by fossil fuel electricity generation. The proposed project would be supported by an 

accommodation village and an airstrip. The total disturbance footprint would be up to 3,830 ha within a 

20,852 ha Development Envelope (Figure 1-2).  

This Document has been prepared to support the Environmental Protection Act, 1986 (WA) (EP Act) 

Part IV, Division 1, Section 38 Referral of the Proposal to the Government of Western Australia’s 

Environmental Protection Authority (EPA). The following have been considered in the preparation of this 

Document: 

• Part IV of the EP Act 

• Environmental Impact Assessment (Part IV Divisions 1 and 2) Administrative Procedures (EPA, 2016a) 

• Environmental Impact Assessment (Part IV Divisions 1 and 2) Procedures Manual (EPA, 2020b) 

• Statement of Environmental Principles, Factors and Objectives (EPA, 2020e) 

• Instructions for the referral of a proposal to the EPA under Section 38 of the EP Act (EPA, 2020c) 

• Instructions on how to prepare an Environment Review Document (EPA, 2020c). 
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1.2 Proponent 

The proponent for the Proposal is OZ Minerals Musgrave Operations Pty Ltd, a subsidiary of OZ Minerals. 

OZ Minerals Limited is incorporated in Australia and have shares listed on the Australian Stock Exchange 

(ASX) (ASX: OZL). All tenements associated with the WMP are held by subsidiaries of OZ Minerals Limited. 

1.2.1 Proponent Details 

The details of the Proponent are: 

OZ Minerals Musgrave Operations Pty Ltd 

PO Box 248 

2 Hamra Drive 

Adelaide Airport 

South Australia 5950 

info@ozminerals.com 

ABN: 39 640 213 341 

ACN: 640 213 341 

 

1.2.2 Key Contact 

The key contact for the Proposal is: 

Justin Rowntree 

OZ Minerals 

Environmental and Approvals Manager, West Musgrave Project 

PO Box 248 

Adelaide Airport 

South Australia 5950 

+61 8 8229 6600 

Justin.rowntree@ozminerals.com 

 

mailto:info@ozminerals.com
mailto:Justin.rowntree@ozminerals.com
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1.2.3 Commitment to Sustainability 

We are committed to building our business sustainably – operating ethically, safely, minimising our 

environmental footprint, ensuring we are well-governed and are socially responsible. 

We deliver our sustainability aspirations at OZ Minerals by focussing on value creation for our 

stakeholders and we report on our value creation achievements under the sustainability elements of 

Safety, Environment, Community, Health and Wellbeing (www.ozminerals.com/media/reports/annual). 

A key focus of OZ Minerals’ commitment to sustainability relate to the threat of climate change. We 

accept the international scientific consensus of the Intergovernmental Panel on Climate Change (IPCC), 

recognise the 2015 Paris Agreement and support its commitment to limit global average temperature 

rise to below 2 degrees Celsius and pursue 1.5 degrees Celsius. 

OZ Minerals recognises that climate change is a shared global challenge that requires business, 

government and society to work together. We are committed to playing our part in reducing greenhouse 

gas emissions and preparing for the physical impacts of climate change and the transition to a net-zero 

emissions by 2050. 

OZ Minerals recognises there is a need for large reductions in global greenhouse gas emissions to reduce 

the scale of climate change and avoid the most severe impacts. This, coupled with the world’s increasing 

requirement for secure, affordable energy, creates significant challenges which are best met by 

companies, governments and society working together. This climate challenge has been integral to the 

thinking when designing the WMP. 
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1.3 Environmental Impact Assessment Process 

The primary environmental legislation that have been considered in the Environmental Impact 

Assessment (EIA) for the Proposal include: 

• Part IV of the EP Act 

• Part 8 of the Environment Protection and Biodiversity Conservation Act, 1999 (Cth) (EPBC Act). 

The Proposal will be referred under the EP Act Part IV, Division 1, Section 38 to the EPA. However, based 

on the results of a detailed environmental studies program and an independent assessment of the 

potential impacts of the Proposal against Matters of National Environmental Significance (MNES), the 

project was considered to have no potential to result in a significant impact, and as such has not been 

referred under Part 8 of the EPBC Act.  

The form of this Section 38 Referral to the EPA is consistent with the Instructions on how to prepare an 

Environmental Review Document (EPA, 2020d). The intent of this Referral is to provide the required 

information for the EPA to fulfill their requirements under Part IV, Division 3, Section 48A of the EP Act 

and determine whether the Proposal should be assessed, and if so, the level of assessment required.  

OZ Minerals has undertaken a significant body of work to understand the social, biophysical and physical 

characteristics of the project area, and the interactions between these. The study effort was considered 

essential given the limited existing scientific knowledge for this remote location. This effort has allowed 

for iterative project design and ensured that many identified risks to EPA’s Environmental Factors, were 

designed out of the proposed project through avoidance measures prior to the submission of this 

Section 38 Referral. This up-front effort has resulted in a far more responsibly designed project proposal 

with fewer environmental risks and reduced environmental impacts. 

1.3.1 Environmental Protection Act 1986 (WA) 

The EP Act is the primary legislation governing environmental protection and impact assessment in 

Western Australia. Part IV, Division 1 of the EP Act provides for the referral and assessment of significant 

proposals. 

If a proposal is potentially a significant proposal, defined by the EP Act as ‘a proposal likely, if 

implemented, to have a significant effect on the environment’, the proposal should be referred to the 

EPA in accordance with Section 38 of the EP Act. The EPA then reviews the referral and decides whether 

the proposal would have a significant effect on the environment and assigns a level of assessment (Figure 

1-3). The EPA can decide to assess a proposal at the following levels of assessment: 

• No formal assessment 

• Assessment on Referral Information (ARI) – where enough scientific and technically robust 

information has been provided at the referral stage to allow the EPA to assess the proposal’s 

potential environmental effects 

• Environmental Review Document (ERD) with or without public consultation. 
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The EPA undertakes the assessment of proposals referred to it under Part IV of the EP Act via the EIA. 

The EIA is an orderly and systematic process for evaluating a proposal (including its alternatives) and its 

likely effects on the environment. The EIA process is guided by the EP Act and supporting guidance 

material. Policies and other guidance relevant to the EPA’s EIA process are listed in each of the Policy 

and Guidance sections, for each of the Environmental Factors, in Section 6 and Section 7. The EPA’s 

assessment includes considering ways in which the Proposal, if implemented, can apply the hierarchy of 

controls to avoid, minimise, rehabilitate or offset effects on the environment. 
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Figure 1-3: EP Act Part IV Referral and Assessment of Referral Processes



West Musgrave Copper and Nickel Project 

EPA Section 38 Referral Supporting Document 
 

West Musgrave Project  / EPA Section 38 Referral Supporting Document Page 57 of 199 

1.3.2 Environment Protection and Biodiversity Conservation Act 1999 (Cth) 

Environmental protection by the Australian Government is primarily governed by the EPBC Act. The 

EPBC Act is a legislative tool administered by the Australian Government’s Department of Agriculture, 

Water and the Environment (AWE) on behalf of the Australian Government’s Minister for the 

Environment (the Minister) to protect MNES. Under the EPBC Act, proposed actions that would have, or 

are likely to have a significant impact on a MNES must be referred. Based on the information provided, 

the Minister would determine whether the proposed action should be assessed, and the level of 

assessment required. MNES include: 

• Listed threatened species and ecological communities 

• Migratory species protected under international agreements 

• Ramsar wetlands of international importance 

• Commonwealth marine areas 

• World heritage properties 

• National heritage places 

• The Great Barrier Reef Marine Park 

• Nuclear actions (including uranium mines) 

• A water resource, in relation to coal seam gas development and large coal mining development. 

If the proposed action is determined to be a Controlled Action, the proposal would be assessed in 

accordance with Section 87 of the EPBC Act, usually under an accredited assessment between the 

Australian Government and the Government of Western Australia. Under an accredited assessment, the 

Australian Government has endorsed the State’s EIA process, effectively delegating responsibility for 

assessment of the Proposal to the State.  

No listed threatened ecological communities, Ramsar wetlands of international importance, world 

heritage properties, national heritage places or relevant water resources occur in proximity to the 

proposed project, and no impacts to Commonwealth marine areas or the Great Barrier Reef Marine Park 

would occur. The Proposal does not involve a nuclear action.  

Listed threatened species and migratory species recorded within or adjacent to the Development 

Envelope were limited to the Great Desert Skink (Egernia kintorei) listed as vulnerable, and the Oriental 

Pratincole (Glareola maldivarun) listed as a migratory species.  

An independent peer review of project-related impacts on EPBC listed threatened species and migratory 

species was undertaken by Jacobs. It was concluded that the proposed project would not have a 

significant impact on MNES based on the Australian Government’s Significant Impact Guidelines 1.1 

(DoE, 2013a). This Proposal has therefore not been referred to AWE. 
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1.4 Other Approvals and Regulations 

1.4.1 Tenure 

1.4.1.1 Class A Reserve 

The Proposal is located within Class A Reserve No. 17614 (Figure 1-4), which was proclaimed by the 

Government of Western Australian in 1922 ‘for the use and benefit of the Aboriginal inhabitants’. In 

1972, with the passing of the Aboriginal Affairs Planning Authority Act, 1972 (WA) (AAPA Act), the land 

became subject to the provisions of Part 3 of the AAPA Act. This requires the Minister for Aboriginal 

Affairs, in consultation with the Aboriginal Lands Trust (ALT), to make a recommendation of ‘consent to 

mine’ to the Minister for Mines and Petroleum, before ultimate consent to mine is granted. 

The ALT is the statutory board accountable for lease holdings within Aboriginal Reserves under the 

AAPA Act. As such, the Minister for Aboriginal Affairs would seek guidance from the ALT on a given 

Proposal prior to making a recommendation to the Minister for Mines and Petroleum regarding ‘consent 

to mine’. The form of the submission to the ALT to inform their assessment generally consists of a signed 

and agreed Mining Agreement between the relevant parties and records of consultation and 

engagement efforts relating to the Proposal. The ALT would need to satisfy Section 23c of the AAPA Act 

that ‘the use and management of the land shall accord with the wish of the Aboriginal Inhabitants of the 

area so far as that can be ascertained and is practicable’ before making their recommendation to the 

Minister for Aboriginal Affairs, who subsequently informs the Minister for Mines and Petroleum.  

The Ngaanyatjarra Land Council hold leases over these Class A Reserves that relate to care, control, and 

management. The Ngaanyatjarra Council Aboriginal Corporation (Ngaanyatjarra Council), as the Agent 

for the Ngaanyatjarra Land Council (under an agency arrangement) administrates the management of 

these leases on behalf of the Ngaanyatjarra Land Council.  

OZ Minerals has, and continue to undertake, extensive consultations with the Ngaanyatjarra Council and 

Traditional Owners and are actively working towards a Mining Agreement to satisfy the ALT that the 

requirements of the AAPA Act have been met. 

1.4.1.2 Native Title 

The Proposal is located within the Yarnangu Ngaanyatjarraku Parna (Aboriginal Corporation) Native Title 

Determination (WCD2005/002) made under the Native Title Act, 1993 (Cth) (NT Act) (Figure 1-4). The 

Native Title Determination covers an area of approximately 170,000 km2 including the entirety of the 

Proposal area. Under the NT Act, mining activity invokes the ‘right to negotiate,’ which provides an 

opportunity for Native Title Parties to negotiate agreements with proponents. These agreements detail 

the conditions for undertaking a future act such as mining, including in some cases provision for 

employment, training, environmental or cultural heritage protection or compensation and payments. If 

https://www.comlaw.gov.au/Series/C2004A04665
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the parties are unable to reach an agreement, a party may apply to the National Native Title Tribunal 

for a determination. 

Alternatively, the NT Act allows Native Title Groups and other interested parties to voluntarily enter 

agreements known as an Indigenous Land Use Agreement (ILUA). An ILUA can cover both future acts 

(e.g. exploration or mining activity) and non-future acts (e.g. use and access agreements that regulate 

co-existing rights). When registered, an ILUA binds all parties and all Native Title Holders to the terms 

of the agreement. 

An ILUA for the Proposal has previously been negotiated and granted between the Ngaanyatjarra 

Council negotiating on behalf of the Yarnangu Ngaanyatjarraku Parna (Aboriginal Corporation) and 

OZ Minerals. 

In addition to the ILUA there exists an Exploration Deed of Agreement between OZ Minerals and the 

Ngaanyatjarra Land holding entities; being Yarnangu Ngaanyatjarraku Parna (Aboriginal Corporation) 

and Ngaanyatjarra Land Council. This agreement includes consent from the Traditional Owners for 

exploration activities and the granting of mining tenure within the area subject to the conditions of the 

agreement (including the requirement for cultural heritage surveys). 

The existing ILUA and Exploration Deed of Agreement would be revised prior to commencement of 

mining and submitted to the ALT to inform their assessment of the Proposal.  

1.4.1.3 Existing Mining Tenure 

OZ Minerals Limited, via its subsidiaries, currently hold Mining Leases, Miscellaneous Licences and 

Exploration Licences over the Proposal area (Figure 1-5). Table 1-1 provides a list of those tenements 

held within the Development Envelope. As the Proposal progresses, Mining Leases and Miscellaneous 

Licences would be sought to cover infrastructure located within the Development Envelope in 

accordance with the Mining Act, 1978 (WA).  

  

https://www.austrade.gov.au/land-tenure/native-title/role-of-the-national-native-title-tribunal/
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Table 1-1: Tenements for the WMP 

Tenement Area (ha) Grant Date Expiry Date 

M 69/72 790 30/11/2001 29/11/2022 

M 69/73 1,000 30/11/2001 29/11/2022 

M 69/74 1,000 30/11/2001 29/11/2022 

M 69/75 1,000 30/11/2001 29/11/2022 

L 69/42 13,539 24/07/2019 23/07/2040 

L 69/44 1,467 8/05/2019 7/05/2040 

E 69/1505 17,834 20/04/2000 19/04/2021* 

E 69/1530 21,601 8/09/2000 07/09/2021 

E 69/2201 21,455 13/04/2007 12/04/2021* 

E 69/3156 1.0 (BL) 22/08/2019 21/08/2024 

E 69/3163 30 (BL) 15/12/2014 14/12/2024 

E 69/3164 1,480 14/05/2014 13/05/2024 

E 69/3412 44 (BL) 01/11/2016 31/10/2021 

E 69/3535 26,185 19/02/2019 18/02/2024 

E 69/3169 1 (BL) 15/12/2014 14/12/2024 

E 69/3157 11 (BL) 22/08/2019 21/08/2024 

E 69/3165 2 (BL) 14/05/2014 13/05/2024 

*Renewal applications under assessment, expiry dates will be updated upon granting of renewal application 
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1.4.2 Decision Making Authorities 

The authorities listed in Table 1-2 have been identified as decision-making authorities (DMAs) for this 

Proposal. 

Table 1-2: Decision Making Authorities Relevant to the Proposal 

Decision Making Authority Relevant Legislation 

WA Minister for Environment 

Biodiversity Conservation Act, 2016 (WA) –  

Part 10 Fauna and flora 

EP Act – Part IV Environmental Impact Assessment 

WA Minister for Mines and Petroleum 

WA Executive Director Environment Division, 

Department of Mines, Industry Regulation and Safety 

Mining Act, 1978 (WA) 

WA Minister for Water 
Rights in Water and Irrigation Act, 1914 (WA) 

(RIWI Act) 

WA Minister for Aboriginal Affairs 
Aboriginal Heritage Act, 1972 (WA) 

AAPA Act 

WA Director General,  

Department of Water and Environmental Regulation 

EP Act – Part V, Division 3, Works approvals 

and licences 

Environmental Protection (Clearing of Native 

Vegetation) Regulations 2004 – Clearing permit 

WA Director Dangerous Goods and Petroleum Safety 

Department of Mines, Industry Regulation and Safety 

Dangerous Goods Safety Act, 2004 (WA) –  

Dangerous goods license 

WA State Mining Engineer 
Mines Safety and Inspection Act, 1994 (WA) –  

Project Management Plan 

Chief Executive Officer,  

Shire of Ngaanyatjarraku 

Building Act, 2011 (WA) – 

Building permit for workers’ accommodation 

 

1.4.3 Other Approvals Required 

In addition to the EPA’s consideration of the Proposal under Part IV of the EP Act and any subsequent 

assessment, a range of other environmental assessments and authorisations would be required before 

the Proposal could be implemented, as summarised in Table 1-3. 
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Table 1-3: Other Approvals and Regulations 

Proposed Activities Land Tenure/Access Type of Approval Legislation Regulating the Activity 

Mining, processing and ancillary activities 
Mining Lease/Miscellaneous 

Licence/General Purpose Lease 

Environmental approval via a Mining 

Proposal and Mine Closure Plan 
Mining Act, 1978 (WA) 

Mining and processing Mining Lease 
Approval to operate via a Project 

Management Plan 
Mines Safety and Inspection Act, 1994 (WA) 

Mine rehabilitation 
Mining Lease/Miscellaneous 

Licence/General Purpose Lease 

Annual payment of Mining Rehabilitation 

Fund levy 
Mining Rehabilitation Fund Act, 2012 (WA) 

Groundwater bore construction Mining Lease/Miscellaneous Licence 
Section 26D Licence to construct or alter 

a well 
Rights in Water and Irrigation Act, 1914 (WA) 

Groundwater abstraction and mine dewatering Mining Lease/Miscellaneous Licence Section 5C Licence to take groundwater 

Schedule 1 activities prescribed under the EP Act 

e.g. ore processing, landfill, tailings storage, 

power generation and sewage treatment 

Mining Lease 
Works Approval, Environmental Licence 

or Registration 
Part V of Environmental Protection Act, 1986 (WA) 

Clearing of native vegetation 
Mining Lease/Miscellaneous 

Licence/General Purpose Lease 
Clearing permit to clear native vegetation Part V of Environmental Protection Act, 1986 (WA) 

Construction and use of accommodation village 

and associated waste treatment and 

management facilities 

Mining Lease/Miscellaneous Licence Planning consent and building approvals 
Planning and Development Act, 2005 (WA) 

Health Act, 1911 (WA) 

Prohibition of alcohol in the Ngaanyatjarra Lands 

and local level by-laws and governance 
Aboriginal Reserve Relates to local governance requirements Aboriginal Communities Act, 1979 (WA) 

Exploration and Resource Definition drilling Exploration Licence/Mining Lease Program of Works Mining Act, 1978 (WA) 
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Proposed Activities Land Tenure/Access Type of Approval Legislation Regulating the Activity 

Disturbance of Aboriginal Heritage Sites 
Mining Lease/Miscellaneous 

Licence/ General Purpose Lease 

Should removal or destruction of 

archaeological sites be required it would 

be done in accordance with the wishes of 

the relevant Traditional Owners and the 

requirements of the Aboriginal Heritage 

Act (including consideration for any 

future revisions of the Act) 

Aboriginal Heritage Act, 1972 (WA) 

Mining on Aboriginal Lands 
Mining Lease/Miscellaneous 

Licence/ General Purpose Lease 
Consent to Mine on Aboriginal Reserves Aboriginal Affairs Planning Authority Act, 1972 (WA) 

Mining on Aboriginal Lands 
Mining Lease/Miscellaneous 

Licence/ General Purpose Lease 

Consent to Mine within Native Title 

Determination Area 
Native Title Act, 1994 (Cth) 
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2 THE PROPOSAL  

2.1 Background 

The Proposal of the WMP, and this supporting documentation represents the initial Referral under the 

EP Act Part IV, Division 1, Section 38 to the EPA. The Proposal has not been referred to the EPA in the 

past and does not represent a modification of a previous or existing Proposal. 

The intent of the information herein is to provide the EPA sufficient information to fulfil their 

requirements under Part IV, Division 3, Section 48A of the EP Act and to support a potential approvals 

pathway of no formal assessment, or assessment on referral information. 

2.2 Justification 

To design a project that generates value for multiple stakeholders while providing the copper and nickel 

necessary to maintain, and improve, our standard of living, a process of collaboration, ideation and both 

technological and geographical optimisation were considered. The evaluation of these options has 

resulted in a high value, responsibly designed project. 

The OZWay (Figure 2-1) is a simple model that explains how all the parts of OZ Minerals fit together. 

The OZWay includes the purpose statement ’Going beyond what’s possible to make lives better’, which 

was used as a lens to guide thinking and position the work undertaken on the WMP. To assess the need 

for a prospective project, OZ Minerals assesses the project’s value, equally, against the needs of its five 

Value Creation Stakeholder groups: employees, community, government, suppliers and shareholders. 

Detail about these is available in OZ Minerals’ Value Creation Policies which are available on the 

OZ Minerals website at www.ozminerals.com/about/corporate-governance. 

At the commencement of the Proposal’s Pre-Feasibility Study (PFS), over 250 stakeholders, consisting of 

representatives from community, government, suppliers, research institutions, entrepreneurs, space 

researchers, employees and other subject matter experts joined the WMP team in a forum known as the 

West Musgrave Hub (the Hub). The purpose of the Hub was to look to internal and external stakeholders 

for how the WMP could generate ultimate value across OZ Minerals’ stakeholder groups and to 

fundamentally revisit what a modern mine at West Musgrave could be. The Hub ran over a twelve-week 

period, with smaller dedicated hubs with targeted groups, including the Government of Western 

Australia and Ngaanyatjarra Communities. The Hub generated over 374 potential value creation ideas. 

Over the course of the PFS, these options were evaluated and incorporated (where feasible) into the PFS. 

A summary of the Hub can be found in Appendix A1. The following sections summarise the need for the 

Proposal with consideration of the needs and interests of OZ Minerals’ Value Creation Stakeholder 

groups.    

http://www.ozminerals.com/about/corporate-governance


Figure 2-1: The OZWay
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2.2.1 Need for the West Musgrave Project 

2.2.1.1 Copper and Nickel Demand 

The WMP is the largest undeveloped copper and nickel project in Australia. Copper and nickel are both 

critical materials required in the growing energy sector and are used in the development of a range of 

low emissions technologies such as wind turbines and batteries. The growing demand for these metals 

in the renewables industry and other markets demonstrates that the WMP represents a long-term and 

reliable economic resource. For example, battery electric vehicles require three to four times more 

copper than traditional fossil fuel-powered vehicles (Business Insider, 2017). Aligned to this, the WMP 

would support the Government of Western Australia’s Future Battery Industry Strategy (JTSI, 2019) by 

economically producing nickel and copper for around 26 years.  

2.2.1.2 Contributing to Regional Communities 

The WMP is estimated to generate approximately 400 operational jobs, and 1,000 construction jobs. The 

proposed project would also provide significant associated opportunities for regional businesses and 

suppliers during both construction, operations and closure. 

The Australian Bureau of Statistics’ (ABS) analysis of socio-economic indexes for areas (SEIFA) shows that 

the West Musgrave Region, including the Ngaanyatjarra Lands of Western Australia, is in the lowest 

quintile for socio-economic disadvantage in all of Australia (ABS, 2018). The ABS 2016 SEIFA analysis 

uses its most recent census data relating to income, education, employment, housing and several other 

miscellaneous indicators to characterise the socio-economic welfare of areas across Australia. While the 

reasons for the region’s socio-economic disadvantage are complex and multi-layered, it may in-part be 

attributed to a lack of available and foreseeable economic opportunities. The WMP represents the only 

significant and foreseeable economic opportunity within the Ngaanyatjarra Lands. The development of 

this multi-decade project has the potential to provide opportunities to contribute both directly and 

indirectly to the factors that positively influence the socio-economic disadvantage of the area, and as 

such, brings value to the community, local business and indirectly to the Government of Western 

Australia. Without the WMP, there are limited foreseeable economic opportunities in the region, and it 

is likely that the region would continue to be represented by high socio-economic disadvantage indices. 
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2.2.1.3 Development of the Musgrave Province 

The WMP would represent the first mine within the highly prospective Musgrave Province. The 

geological province is extensive, covering large areas of central-eastern Western Australia, Northern 

Territory and South Australia. The Musgrave Province is considered highly prospective for minerals, 

however, has remained unexplored due to the perceived challenges of remoteness and land access. 

Should the WMP proceed it would demonstrate that operations in remote central Australia can be 

feasible, and as such encourage further exploration and mining within the Musgrave Province, bringing 

greater prosperity to the region, and continue to provide long-term value to the community, suppliers 

and the government. 

2.2.1.4 Demonstration of the Practicality of Renewable Energy Generation and Low 

Emissions Footprint 

The WMP supports the EPA’s initiatives for a future with lower greenhouse gas emissions, by proposing 

one of the largest off-grid renewable powered mines in the world. The proposed project is targeting 

70 to 80 percent of the required electricity supply being derived from on-site off-grid renewable energy 

sources, including wind, solar and battery. A program of greenhouse gas accounting has determined 

that the WMP could reduce carbon dioxide emissions by up to 135 percent compared with traditional 

diesel power solutions, and approximately 75 percent compared to traditional gas power solutions. 

When implemented, the proposed project would represent a leader in the State, nationally and globally 

for emissions reduction in mining, setting a benchmark for the industry and demonstrating the 

achievability of how these technologies can assist in making the mining of off-grid deposits feasible, 

and unlock more value from remote parts of the State. Further information relating to OZ Minerals’ 

approach to emissions reduction can be found in Section 7.8. 

2.2.2 Technologies and Options Considered 

During the PFS, a program of work was undertaken to identify opportunities by assessing innovative 

technologies that would create value for the proposed project. These opportunities have demonstrated 

that the WMP presents a low carbon, long life, low-cost mine. The following sections summarise some 

of the key technologies that have been incorporated into the project’s design and some other project 

options that have been considered during the proposed project’s development. More detail can be 

found in the publicly available PFS at www.ozminerals.com/media/west-musgrave-pre-feasibility-study-

a-low-carbon-long-life-low-cost-mine 

http://www.ozminerals.com/media/west-musgrave-pre-feasibility-study-a-low-carbon-long-life-low-cost-mine
http://www.ozminerals.com/media/west-musgrave-pre-feasibility-study-a-low-carbon-long-life-low-cost-mine
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2.2.2.1 Renewable Electricity Supply and Emissions Reduction 

The WMP is situated approximately 600 km from a fixed power grid. A 50 MW power supply is proposed 

utilising a hybrid solar-wind-battery-diesel solution. Modelling has demonstrated that circa 70 to 

80 percent renewables penetration can be achieved for the site, with an optimised mix of wind, solar 

and diesel supported by a battery installation. There remains considerable upside in power cost through 

matching plant power demand with the availability of renewable supply (load scheduling), haulage 

electrification to maximise the proportion of renewable energy utilised and the continued improvement 

in the efficiency of renewable energy solutions. The proposed project would represent one of the largest 

off-grid renewable powered mines in the world, and would deliver significant greenhouse gas emissions 

reductions over a business-as-usual electricity supply scenario.  

OZ Minerals continues to investigate the generation of surplus renewable electricity beyond the current 

projected demand. This surplus electricity generation may be used for powering of electric vehicles to 

support mine operations, or for the future production of hydrogen to reduce or eliminate the remaining 

on-site need for fossil fuels.  

2.2.2.2 Energy Efficiency Through Bulk-Flow Separation  

The use of a bulk-flow separation ore processing flowsheet, rather than the more commonly used 

sequential flowsheet, to produce copper and nickel concentrates represents the first example of the bulk 

flow sheet employed in Australia. The advantages of the bulk flow sheet include significant reductions 

in project energy requirements. Lower project energy requirements are achieved through less intensive 

milling, as the bulk flow sheet can efficiently recover metals from larger grind sizes. The increase in grind 

size from 75 µm to 165 µm between the two flowsheets also has the added benefit of lowering the 

potential for tailings to liberate acid and deleterious metals, due to the reduced surface area of the 

165 µm ground material to oxidation (MBS, 2019). 

2.2.2.3 Load Scheduling Through Vertical Roller Milling 

The adoption of vertical roller mills (VRMs) in place of conventional ball mills in the comminution circuit 

has significantly reduced the proposed project’s energy requirements, whilst also providing optionality 

for employing load scheduling (i.e. the coupling of milling activity with periods of peak renewable energy 

supply). VRMs, unlike ball mills, can be rapidly ramped up and down to take advantage of the variability 

in renewable energy sources such as wind and solar. Load scheduling has the potential to reduce cost 

of production (through energy savings) whilst also reducing the reliance on fossil fuels, resulting in 

reductions in greenhouse gas emissions. The WMP would represent one of the first projects in the world 

to adopt VRM technology at a hard rock mine. 
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2.2.2.4 Other Project Alternatives 

A range of further project options were considered during the PFS. Some of the key options identified 

and their justification for inclusion or exclusion are summarised in Table 2-1.  

Table 2-1: Project Alternatives  

Option Justification 

Open stoping, block 

caving,  

sub-level caving, or open 

cut mining 

An underground mining assessment was undertaken to confirm the viability of 

mining options. The results of the study indicated that the orebody has relatively 

homogenous grade with a geometry most suitable for open cut mining.  

Various processing 

throughput options 

between 8 Mtpa and 

26 Mtpa 

A Hill of Value (HoV) analysis was undertaken on 14 mining throughput options. 

The analysis considered various project parameters including project capital cost, 

operational costs and net revenue generation to confirm an optimised throughout 

rate. The optimised throughput rate was then considered with respect to 

OZ Minerals’ five Value Creation Stakeholder groups. The optimal throughput rate 

based on the assumptions and constraints (known at that time) was between 

10 Mtpa and 12.5 Mtpa. 

Further metal refinement 

and beneficiation options 

(e.g. development of 

battery-ready metals 

such as MHP (nickel 

mixed hydroxide), nickel 

sulphate, and copper 

sulphide/copper metal) 

Assessment of metal refinement options including on-site refinement to battery 

metal products was undertaken. A financial model and market supply evaluation 

concluded that the production of concentrate was the most feasible option. 

Further studies are ongoing to identify options to further refine metal for the 

renewables and battery market, however, are not the subject of this approval. 

Power supply A range of power supply options have been considered for the Proposal, these 

including diesel, piped gas, gas bullets, renewable and hybrid solutions. The 

current preferred option includes an on-site, off-grid renewable power solution 

using wind, solar and battery supported by diesel to make-up any shortfalls. 

It is noted that a gas pipeline and on-site gas-fired electricity generation remains a 

viable alternative and will continue to be further investigated. A gas pipeline does 

not form part of the Section 38 referral. 

Concentrate transport via 

slurry pipeline 

Alternative concentrate transport options were investigated including a slurry 

pipeline and rail extension to site. Conceptual designs were developed, and high-

level assessment of all project costings was undertaken. The assessment concluded 

that a combination of road and rail transport, utilising existing infrastructure, was 

preferred. 

Concentrate transport 

options 

A product transport study was undertaken that looked at options to ship 

concentrate through various ports in South Australia, Northern Territory and 

Western Australia. The preferred route to market is currently the Port of Esperance 

due to the feasibility of the combined road and rail, the potential for off-take at 

nearby smelters, and the existing licensing arrangements at the port. 

Dry stack tailings storage 

or paddock style tailings 

storage 

An options identification and assessment workshop were undertaken to determine 

the appropriate tailings storage strategy for the project. Dry stack tailings were 

investigated and found to have a significantly higher Life of Mine (LOM) cost than 

paddock style slurry tailings disposal. Paddock style tailings disposal was the 

preferred alternative. 
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Option Justification 

Inclusion of other known 

deposits into the 

proposed project 

A number of other metal prospects occur in the near vicinity of the Babel and 

Nebo deposits. While prospective, insufficient data was available to support the 

inclusion of these areas in the proposed project. These deposits are likely to be 

further evaluated during the feasibility study and have the potential to add both 

value and mine life to the project in the future. 

Water supply options Three borefield options were considered with varying distances from the proposed 

project, these included local paleochannels (within 30 km), the Officer Basin (30 to 

50 km away) and the Cobb Depression (about 100 km away). The first appraisal 

option included the local paleochannels due to their close proximity to the site. 

Thorough appraisal of local paleochannels yielded good quality and sufficient 

yields to support the proposed project, and as such the others were not 

considered further. 

 

2.2.3 Location Alternatives and Project Optimisations 

The location of the WMP is defined by the location of the economic orebody. However, the proposed 

project has been optimised to minimise environmental and social impacts through a range of 

considerations such as design, layout, sequence, technologies and mitigation strategies. These 

considerations are described throughout this Proposal. The approach to rationalising the Development 

Envelope and proposed project layout are described below. 

2.2.3.1 Development Envelope Rationalisation 

The survey area, covered by environment and/or heritage surveys, was in excess of 40,000 ha. A 

significant study area was investigated as part of the Proposal’s environmental baseline program to allow 

for design flexibility where constraints were identified. The study area included over 40,000 ha for most 

Environmental Factors, and over 70,000 ha for heritage assessments. Based on the outcomes of the 

environmental and heritage surveys, the Development Envelope and proposed project layout were 

adjusted to avoid potential environmental values (Figure 2-2).  

In November 2020, the EPA provided advice to OZ Minerals to consider opportunities to further 

rationalise the then 25,210 ha Development Envelope. At this time, a systematic review of the 

Development Envelope was undertaken, and the Development Envelope was reduced by a further 17%, 

to 20,852 ha. 
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The basis of design for the Development Envelope was to minimise impacts through augmenting, and 

resizing the Development Envelope to where possible ‘avoid’ sensitive areas, this included: 

• Areas with socially important landforms (Section 7.2) or heritage sites (Section 6.1). It is notable that 

all known exclusion zones were excluded from the Development Envelope, and tracks through 

known dreaming trails were reduced to the minimum alignment possible. 

• Areas with large numbers of priority flora and fauna, species of taxonomic significance and range 

extensions (Section 7.1.5.2, Section 7.6.5.3, Section 7.6.5.4). It is notable that the proposed Western 

Access road, and parts of the proposed borefield alignments were discounted and avoided due to 

high numbers of potential short-range endemic species, significant flora and fauna. 

• Known location and habitat of the Nationally and State listed threatened species; Great Desert Skink 

(Liopholis kintorei). The refinement of the Development Envelope has ensured that 78 percent of the 

Great Desert Skink’s habitat mapped in the fauna survey area has been removed from the 

Development Envelope (Section 7.6.5.3)  

2.2.3.2 Proposed Project Layout Rationalisation 

Similar to the Development Envelope Rationalisation (Section 2.2.3.1), a series of project layout 

optimisations were assessed, following the detailed studies program, to minimise potential impacts to 

environmental and heritage values. These include all items mentioned above for the Development 

Envelope, as well as: 

• Known location and habitat of the Nationally and State listed threatened species; Great Desert Skink 

(Liopholis kintorei). The optimisation of the proposed project layout ensures only 0.1 percent of the 

Great Desert Skink’s habitat mapped in the fauna survey area may be disturbed. 

• Ensuring, where possible, that project infrastructure is not sited to interfere with surface drainage. 

Two specific examples of the project layout rationalisation process are the backfilling of the Nebo mine 

pit and the orientation of the site access road.  

Hydrogeological numerical modelling has shown that maintaining Nebo pit as a pit lake post-

completion of mining may result in persistent long-term effects to local groundwater levels, across a 

wide areal extent, due to connectivity with the local paleochannel aquifer and high local evaporation 

rates. To mitigate this potential impact, backfilling of Nebo pit for closure was investigated. Through an 

intensive static and kinetic geochemistry test-work program, undertaken for both waste rock and 

tailings, it was shown that tailings are unlikely to generate acid or metalliferous drainage, and as such 

represent suitably benign material for backfilling mined-out pit voids. By backfilling the Nebo pit void 

above the water table level, modelling has indicated that the areal extent of groundwater drawdown 

levels would be significantly reduced. 
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Similarly, the nominated site access (from the north) was determined through consultation and mutual 

agreement with the Jameson (Mantamaru) community and the Shire of Ngaanyatjarraku. A bypass 

offsetting the Jameson (Mantamaru) community by approximately 1.5 km was chosen as the optimum 

location. This bypass has been factored into the development of the main access road alignment and 

aims to maximise both safety and amenity associated with vehicle movements, for example reduction of 

dust, noise and light generation.  

The main alternative route to the west, although considerably shorter, was not preferred due to the 

preference of the Shire of Ngaanyatjarraku and Jameson (Mantamaru) community, potential impacts on 

cultural heritage sites and the presence of a land unit where a number of significant species were 

identified. 
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2.3 Project Description 

The proposed WMP includes development of two open pits for copper and nickel (Babel pit and 

Nebo pit), processing facilities, a borefield, temporary and permanent waste landforms, a TSF and a 

combination of renewable power infrastructure (photovoltaic solar panels, wind turbines and battery 

storage) supported by backup fossil fuel electricity generation. The proposed project would also be 

supported by an accommodation village, a temporary construction village and an airstrip.  

Babel and Nebo deposits would be mined using conventional open pit mining methods (Figure 2-3). 

Economic grade ore would be extracted from the open pits, transported to an ore processing plant for 

ore processing to form two separate copper and nickel concentrates. Concentrate would be loaded onto 

covered trucks for transport off-site. A simplified process flow diagram is presented in Figure 2-4, and 

the major elements of the proposed project are described in the following sections.  

 

 

  



DRILLING

CRUSHING

BLASTING

HAULING

LOADING

DUMPING (ROM STOCKPILE) DUMPING (WASTE ROCK DUMP)
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Figure 2-4: Simplified Processing Flow Chart
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2.4 Key Proposal Characteristics 

A summary of the Proposal and its key characteristics are shown in Table 2-2 and Table 2-3. 

A Development Envelope for the proposed project totalling 20,852 ha and a total disturbance footprint 

totalling 3,830 ha has been defined for the proposed project as shown in Figure 1-2.  

Table 2-2: Summary of the Proposal 

Component Summary 

Proposal Title West Musgrave Copper and Nickel Project 

Proponent Name OZ Minerals Musgrave Operations Pty Ltd 

Short Description The West Musgrave Copper and Nickel Project (WMP) is located in the West Musgrave 

Ranges of Western Australia. The WMP is located approximately 1,300 km north-east 

of Perth near to the intersection of the borders between Western Australia, South 

Australia and the Northern Territory. The nearest towns include the Indigenous 

Communities of Jameson (Mantamaru) 26 km north, Blackstone (Papulankutja) 50 km 

east, and Warburton (Milyirrtjarra) 110 km west of the Proposal (Figure 1-1). 

The Proposal includes development of two copper and nickel deposits via two open 

pits, with processing facilities, borefield, temporary and permanent waste landforms, a 

TSF and a combination of renewable power infrastructure (photovoltaic solar panels, 

wind turbines and battery storage) supported by backup fossil fuel power generation. 

The Proposal would be supported by an accommodation village and an airstrip. 

 

Table 2-3: Location and Proposed Extent of Physical and Operational Elements 

Elements Location Proposed Extent Authorised 

Physical Element 

Mine and associated 

infrastructure 

Figure 2-5 Clearing of up to 3,830 ha of native vegetation within a Development 

Envelope of 20,852 ha 

Operational Element 

Mining voids Figure 2-5 Below water table mining 

Nebo pit void to be backfilled above water table following the 

recovery of economically available ore 

Babel pit void to be a permanent and episodic pit lake post-closure 

Mining waste  

(waste rock) 

Figure 2-5 Placement of up to 1,461 Mt of waste rock into permanent waste rock 

dumps 

Ore processing waste 

(tailings) 

Figure 2-5 Disposal of up to 312 Mt of tailings into a TSF or Nebo pit void 

Power supply Figure 2-5 Up to 60 MW (instantaneous load requirement) of fossil fuel electricity 

generation 

Up to 100 MW photovoltaic solar electricity generation 

Up to 100 MW of wind electricity generation 

Water supply Figure 2-5 Abstraction of up to 7.5 GL/a of groundwater 
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2.5 Proposal Description 

2.5.1 Mining 

The Babel and Nebo deposits would be mined utilising conventional drill, blast, load and haul open pit 

mining methods (Figure 2-3). Mining equipment would include excavators, haul trucks, drill rigs, dozers, 

water trucks, service trucks and graders. Ore from the pits would be transferred by truck to the run-of-

mine (ROM) stockpile pad located adjacent to the ore processing plant. An explosives magazine, 

conforming to relevant Australian Standards, would store explosives for open pit blasting activities.  

Anticipated open pit dimensions are presented in Table 2-4 with a cross section for each pit presented 

in Figure 2-6. The proposed mining sequence is described in Figure 2-7 and Figure 2-8. Both pit 

dimensions and sequencing would be dependent on a number of variables including actual ore and 

waste grades, project economics and product demand from customers, and as such are likely to change 

over the life of the proposed project. The dimensions provided in Table 2-4 reflect the largest reasonably 

foreseeable economic pit shell. Further mine optimisation, based on future drilling results, copper and 

nickel prices, refined operating costs and a range of other variables, may reduce the size of the ultimate 

pit shell compared to the provided dimensions. 

Table 2-4: Open Pit Characteristics for the Nebo Deposit and Babel Deposit (Revenue Factor 1.5) 

Approximate Dimensions (m) Nebo Pit Babel Pit 

Width (m) Up to 500 Up to 1,400 

Length (m) Up to 2,100 Up to 2,200 

Depth (m) Up to 270 Up to 520 

Average depth to water (m) Mean 6 to 10 Mean 6 to 11 

Waste inventory (Mt) Up to 248 Up to 1,213 
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Figure 2-6: Cross Sections for the Nebo Pit and Babel Pit



Figure 2-7: Indicative Mining Sequence – Babel Pit
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Figure 2-8: Indicative Mining Sequence – Nebo Pit
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2.5.1.1 Mine Dewatering 

Mine dewatering may be required where pits intersect groundwater. Mine dewatering would use a series 

of abstraction bores situated either within or near to the pit to gradually lower the groundwater table in 

the local area. In the early stages of the proposed project this water would be used for construction 

activities. Any surplus water would be stored for future use within purpose-built turkey nest-style dams 

located within the TSF footprint, or within the TSF impoundment itself once constructed. During 

operations, mine pit dewatering would supplement borefield water abstraction and be used for ore 

processing activities.  

Current mine sequencing focusses on mining of the Babel pit in the first years of mining. Prioritising 

mining of the Babel pit allows water abstracted as part of Nebo pit dewatering (where greater stored 

water volumes are known to occur) to be used in the processing plant, thereby offsetting and reducing 

borefield abstraction requirements. 

2.5.1.2 Ore Haulage 

Transfer of the ore from the active mining area to the ROM pad would be undertaken by a fleet of haul 

trucks. The full or partial use of autonomous trucks and/or implementation of overland conveyors are 

alternative transfer methodologies which are currently under consideration.  

2.5.1.3 Run-of-Mine 

A ROM pad would be used for the short-term stockpiling of ore prior to feeding into the ore processing 

plant. The ROM would include storage of ore that may be potentially-acid-forming (PAF) or result in acid 

and/or metalliferous drainage (AMD). To manage the effects of PAF and AMD drainage, the ROM pad 

would include the following design controls: 

• Constructed as a raised pad above natural ground level 

• Constructed with non-mineralised non-acid-forming (NAF) material 

• The top surface of the ROM pad would be designed so that surface runoff can be captured, and 

collected for reuse 

• Runoff from the ROM pad slopes and toe would be directed to a containment pond with sufficient 

design controls to prevent overtopping and release to the receiving environment 

• Containment pond contents would be recovered for reuse in the processing plant or treated as 

required to allow for other reuse options. 
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2.5.1.4 Stockpiles 

Low-grade and mineralised stockpiles would be used to temporarily or permanently store materials that 

do not meet the current product strategy specifications or are challenging to process. This material may 

be processed where strategies change over time or be used as a sources of lower grade ore for blending 

with ROM ore.  

These stockpiles would be integrated into a single defined area of the waste rock dump (WRD) and 

designed with the same controls as described for PAF management detailed later in this section. 

2.5.2 Waste Rock Management 

2.5.2.1 Waste Volumes 

Based on the largest, reasonably foreseeable, economic pit shells 1,461 Mt of waste rock would be 

generated between mining of the two pits with the majority coming from the Babel pit. Less than 

10 percent of this waste rock would be PAF. The anticipated waste rock generation based on material 

characteristics and point of origin is described in Table 2-5. Further drilling and project optimisation 

throughout the Feasibility Study, planned for 2020/2021, may result in changes to these volumes 

(probably reductions), however the proportion of PAF to NAF material is considered unlikely to change 

significantly.  

Table 2-5: Waste Rock Generation and Characterisation by Pit (Revenue Factor 1.5) 

Waste Type Nebo pit Babel pit Total (Mt) 

Non-acid-forming  ~227 Mt ~1128 Mt ~1,355 Mt 

Potentially-acid forming  ~21 Mt ~86 Mt ~107 Mt 

PAF proportion of all waste rock (%) ~8.4% ~7.1%  

Total ~248 Mt ~1,214 Mt ~1,462 Mt 

NAF waste rock would be used in civil construction works (bulk earthworks, flood diversion bunds, fill 

platforms, abandonment bunds) to reduce overall waste rock disposal requirements. Where practicable 

mine voids would be partially backfilled with waste rock in addition to tailings. Any surplus waste rock 

material would be placed into WRDs adjacent to the mine pits (Figure 1-2).  
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2.5.2.2 Waste Rock Dump Design 

WRDs would be designed to a maximum height of approximately 60 m, which is consistent with 

surrounding natural landforms. The ultimate design slopes of WRDs would be designed to ensure final 

dump slopes that are geotechnically stable and safe over the long term. 

Several factors were considered for the locations of the WRDs, these include: 

• Minimising the effect to known environmental and social values 

• Minimising the economic haul distance from the point of exit from the mine pits 

• Avoiding the areas with potential future economic resource potential 

• Allowing for future battering to achieve ultimate dump stability at closure 

• Allowing for contingency mine pit cutbacks in the event pit wall stability is compromised 

• Considering waste rock characteristics including erosion and AMD potential, solute fate and their 

proximity to sensitive environmental and social values. 

Waste characterisation has been undertaken to assess the AMD potential of waste rock and other 

mineralised waste, including both static and kinetic testing (Section 7.5.3.3). This work demonstrates that 

less than 10 percent of mined waste would be classified as PAF (Table 2-5). In addition, solute fate and 

pit lake modelling has been undertaken to identify the potential for solutes to migrate to the greater 

environment (Section 7.3.5.3 and Section 7.3.5.5). This work predicted that: 

• Vertical migration of solutes through the unsaturated soil profile would significantly reduce solute 

loads going to groundwater 

• Lateral migration of remaining solutes is limited, and acceptable chemical concentration levels are 

attained relatively close to the source due to attenuation through sorption 

• All solutes from the Nebo WRDs are below concentrations of concern at the point of entry to the 

groundwater. 

Conceptual WRD designs have been developed to manage PAF waste rock, incorporating consideration 

of the Global Acid Rock Drainage (GARD) Guide (INAP, 2010) with the aim of limiting oxidation of PAF 

material within the WRDs. Design controls incorporated in the WRDs for the management of PAF include: 

• All PAF would be sorted as part of the grade control process and directed to a designed PAF 

encapsulation cell 

• PAF encapsulation areas would have a 2 to 5 m thick compacted NAF base and preferably would 

have a high silt content 

• Where possible, calcrete material would be used in the compacted base to aid with neutralisation of 

potential leachate 

• A minimum distance of 10 m of track compacted NAF material would be placed horizontally around 

all PAF waste rock cells 
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• Both PAF and NAF waste would be actively track rolled as it is placed to increase compaction 

• A minimum 5 m of compacted NAF material would be placed on the dumps top surface upon dump 

completion 

• Where possible, PAF waste rock cells would not be located immediately below berms. 

The conceptual WRD design cross section is provided in Figure 2-9.  

Later in the life of the proposed project some waste rock may be placed into mine pit voids as part of 

normal waste rock dumping activities. Any PAF waste rock placed within the mine pit voids would be 

placed at least 10 m below the lowest point of the long-term pit lake level. 
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2.5.3 Ore Processing 

The on-site processing plant would treat up to 12.5 Mtpa of ore using recognised flotation technology 

to produce separate copper and nickel concentrate products and a tailings stream. Tailings would be 

thickened and disposed of to an above-ground TSF, and into a mined-out pit void. The ore processing 

circuit is detailed in the following sections.  

2.5.3.1 Primary Crushing 

Ore material stored on the ROM stockpile would be reclaimed and transported to the adjacent primary 

crusher. Ore would pass through two stages of crushing (primary, and secondary) before being delivered 

to the Coarse Ore Stockpile at a nominal size of approximately 80 mm. 

2.5.3.2 Grinding 

A comminution circuit using VRMs would receive ore from the Coarse Ore Stockpile before grinding to 

a primary grind target of <165 µm. The ground material would then be stored in silos before feeding 

into the flotation circuit. The VRMs, unlike conventional semi-autogenous grinding (SAG) and ball mills, 

are a dry grinding process that do not require water or grinding media. 

2.5.3.3 Ore Processing Plant 

The ore processing circuit comprise a number of sub-processes in order to produce two separate final 

products; a copper concentrate and a nickel concentrate: 

• A flotation circuit which consists of a number of stages including bulk rougher flotation of combined 

copper and nickel, followed by rougher concentrate re-grind and bulk cleaner flotation 

• Separation flotation circuit to produce copper and nickel concentrates (at elevated pH) 

• Copper and nickel concentrate thickening, filtration and storage 

• Flotation tailings thickener and disposal pumps. 

2.5.3.4 Concentrate Loading 

Concentrate would be stored in a covered enclosure on-site prior to being loaded into sealed rotatable 

containers for off-site transport to market. 

The copper concentrate would nominally contain approximately 29 to 30 percent copper with 

production of approximately 31,000 to 37,000 tpa. Nickel concentrate would nominally contain 12 to 

13 percent nickel with production of approximately 25,000 to 29,000 tpa (OZ Minerals, 2020). These 

grades and volumes are subject to change in response to changes in ore grades, project economics and 

market demand.  
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2.5.3.5 Reagent Use and Storage 

Reagents likely to be used during ore processing include quicklime, sodium sulphite, potassium amyl 

xanthate (PAX), flocculant, triethylene tetramine (TETA), methyl isobutyl carbinol (MIBC), sodium Isobutyl 

xanthate (SIBX) and FINNFIX CMC. The required reagents would be further refined in subsequent study 

phases. All reagents would be sourced under bulk supply agreements with vendors who have a proven 

track record of quality and supply to the mining industry. 

Reagents would be stored in bulk in appropriate facilities that comply with relevant Australian Standards.  

2.5.3.6 Tailings Treatment and Disposal 

Tailings from the ore processing plant would be directed to a thickener to achieve a solids density of 

~60 to ~65 percent. Water reclaimed during the thickening process would be reused within the 

processing plant. Thickened tailings would be pumped from the tailings thickener via tailings disposal 

pumps and the tailings disposal pipeline to the TSF (or Nebo pit void) for permanent storage.  

2.5.4 Tailings Disposal 

Tailings generated during processing operations would be disposed of via a combination of a paddock 

style TSF and in-pit tailings deposition in the Nebo pit void following cessation of mining in this pit.  

2.5.4.1 TSF Design 

Two paddock-style TSF designs are being considered for the proposed project (Figure 2-10), specifically: 

• Hybrid upstream TSF – the hybrid upstream TSF is a paddock-style facility, with an initial starter 

embankment constructed using site-won fill material and subsequent ‘upstream’ raises constructed 

with dried tailings material. The hybrid design has two cells to manage tailings deposition and drying 

and includes a downstream waste rock buttress for added geotechnical protection as required. 

• Integrated Waste Landform (IWL) – The IWL is a single cell paddock-style TSF with mine WRDs 

integrated into the TSF impoundments.  

Regardless of the chosen storage alternative, the TSF would be designed to store up to 12.5 Mtpa of 

tailings for the planned mine life of circa 26 years.  

 

  



Figure 2-10: Conceptual Diagrams of Hybrid Upstream TSF and Integrated Waste Landform TSF
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Tailings test work has been undertaken to determine appropriate dry densities to be assumed for design. 

Indicative tailings properties are provided in Table 2-6. 

Table 2-6: Indicative Tailings Characteristics 

Aspect Unit Value 

Tailings production Mtpa 12.5 

Stored dry density t/m3 1.5 

Total tailings tonnage (LOM) Mt 325 

Required storage volume (LOM) Mm3 217 

The location of the TSF would minimise impacts as far as practicable by taking the following into 

consideration: 

• Avoiding geological faults and structures 

• Targeting suitable geotechnical conditions (e.g. shallow cover sequence overlaying basement strata) 

• Optimising the shape to maximise capacity within the smallest footprint 

• Avoiding heritage sites and areas of cultural importance 

• Avoiding impacts to conservation significant flora and fauna 

• Being sited downstream of locations where people may be present to minimise ‘people at risk’ in 

the unlikely event of a dam failure 

• Maximising tailings storage volumes in the smallest possible footprint, while not exceeding the 

height of surrounding landforms (i.e. 60 m above ground level) 

• Reducing the proximity to construction materials for use as embankments (with a primary aim of 

using pre-strip material) to avoid having to open new borrow pits. 

Two tailings storage facility locations were considered in detail. The preferred location has resulted in a 

reduction of the disturbance footprint by approximately 100 ha, results in fewer people ‘at risk’ while 

having no material change to impacts to environmental values (Section 7.3.5.3) 

Both static and kinetic geochemical characterisation has confirmed that tailings are unlikely to generate 

problematic leachate (Appendix F4). A geochemical reactive transport model was used to assess the 

migration and evolution of solutes in leachate generated by the TSF. The numerical model demonstrated 

that concentrations of solutes in the leachate decreased with vertical movement through the soil column 

beneath the TSF towards the water table. The water table was conservatively modelled at a constant 5 m 

below ground level, although it has been measured between 4 and 8 m. The reactive transport model 

predicted that concentrations of solutes were below the selected water quality criteria before reaching 

the water table and migrating laterally (Appendix D7).  
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The TSF would be constructed with an underdrainage system designed to assist with tailings 

consolidation, capture seepage and manage potential localised groundwater mounding. In addition, toe 

drainage would be constructed along TSF embankments to ensure areas adjacent to the embankment 

are free draining and not subjected to saturation which would decrease overall landform stability. Based 

on the results of the geochemical testwork, solute fate and particle tracking modelling, a liner system is 

not proposed for the TSF. The absence of a liner would present both long-term and short-term 

operational, safety and structural benefits, including improved tailings consolidation and increased water 

recovery. 

Both TSF designs would include a central decant facility which captures TSF supernatant. Supernatant 

water from the decant facility would be returned to the processing plant for reuse, reducing the 

requirement for groundwater from the borefield. 

The TSF would be designed and constructed under the supervision of a suitably qualified and accredited 

engineer and in accordance with industry standards and guidelines.  

2.5.4.2 In Pit Tailings Disposal 

Based on the current mine plan, mining at Nebo pit would be completed between Year 16 to Year 20. 

At this time, it is proposed that subsequent tailings would be backfilled into the Nebo pit void to above 

water table. Utilising the Nebo pit for tailings disposal has the following benefits: 

• Minimising long-term groundwater drawdown by avoiding the development of a pit lake 

(evaporation sink)  

• Providing additional storage capacity for changes in the mine plan over the life of mine 

• Increasing closure optionality for the closed Nebo pit area. 

2.5.5 Water Supply and Distribution 

2.5.5.1 Water Source 

Water would be required for construction, dust-suppression, ore processing and as a potable water 

supply. The total water demand for the Proposal is estimated to be 7.5 GL/a (i.e. approximately 

20.5 ML/day or 236 L/s). Approximately 4.5 ML/day of the proposed project’s water demand is expected 

to be sourced from mine pit dewatering, while the remaining 16 ML/day would be sourced from a 

dedicated borefield in the Garford paleochannel formation, 15 to 30 km north-east of the Main 

Development Area. Water quality in the paleochannel is considered fresh to brackish, with total dissolved 

solids in the range of 1,600 to 2,300 mg/L.  
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Alternate water supply options have been considered, with paleochannels immediately south of the Main 

Development Area having a confirmed water supply, and the Officer Basin located 50 km south of the 

proposed development area presenting several strong geophysical targets. These targets would 

continue to be assessed as contingent water supplies should they be required in the future. Water 

supplies options beyond the Development Envelope do not form part of the current Section 38 Referral 

and would be subject to further regulatory approvals should they be deemed necessary. 

2.5.5.2 Water Transfer Infrastructure and Storage 

Water sourced from the borefield would be pumped via dedicated pumps and pipes to a centralised raw 

water pond adjacent to the ore processing plant. The borefield infrastructure is likely to include: 

• A series of abstraction bores screened in the Garford paleochannel formation and headworks 

• A series of monitoring bores 

• Dedicated pumps, with either individual power generation, or powered through an electricity 

transmission network 

• A high-density polyethylene (HDPE) pipe network which takes water from the abstraction bore back 

to the Main Development Area, including a number of balance and storage tanks 

• A series of scour pits 

• A services track to allow for monitoring, inspection and generator refilling. 

The borefield would be operated by telemetry from the ore processing plant control room, or a remote 

operations centre. An indicative borefield layout is shown in Figure 2-5. 

2.5.5.3 Water Balance 

A preliminary site wide water balance (SWWB) has been prepared for the proposed project to identify 

and quantify water demands, water supplies and the required storage infrastructure needed to support 

the proposed project’s water requirements. 

Most of the proposed project’s water demand is associated with the ore processing plant, with minor 

volumes required during construction and for operational uses such as dust suppression, equipment 

washdown and potable uses. Water reuse would be optimised through the collection of contact water 

in the mine pits and processing plant area and through the recovery of both underdrainage and decant 

water from the TSF. 

Water demand and supply sources are shown in Figure 2-11 for the life of mine. Return water from the 

TSF has been conservatively assumed to be negligible for the purposes of the preliminary  

SWWB given the high net evaporation rate at the site. This would be further refined during development 

of the proposed project. 
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A key observation for the SWWB is that there would be no excess water requiring any form of disposal, 

i.e. it is not anticipated that water arising from mine dewatering, combined with recycling and re-use 

opportunities, would exceed overall mine and process water demand. Borefield supply would be 

managed during construction and operations to meet demand without producing surplus water 

requiring disposal. 

Should unforeseen water surplus occur it would be managed by way of either: 

• Ramping-down water supply from the borefield 

• Filling available storage e.g. turkey’s nests, process and raw water ponds, and the TSF.  

 

  



Figure 2-11: Site Wide Water Balance for Life of Mine Including Construction
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2.5.6 Power Supply  

An electricity supply consisting of up to 60 MW of fossil fuel electricity generation, up to 100 MW of 

photovoltaic solar electricity generation and up to 100 MW of wind electricity generation is anticipated 

to be installed to support the proposed project. The remote location and significant distance from grid 

connected electricity necessitates that the proposed project develop off-grid electricity solutions. To this 

end, a hybrid solar-wind-battery-diesel electricity generation system is currently proposed for the 

project to achieve its full electricity supply requirement. It is noted that a gas pipeline and on-site gas-

fired electricity generation remains a viable alternative and will continue to be further investigated. A 

gas pipeline does not form part of the present Section 38 referral. 

Baseline meteorological data collected at the proposed project site since March 2018 has demonstrated 

that a high quality, consistent solar and wind resource is available. The higher wind velocities at night 

complement the daytime solar capacity to provide most of the proposed project’s daily electricity 

demand. Based on this data, modelling has demonstrated that approximately 70 to 80 percent 

renewable electricity penetration may be achieved.  

Supporting the renewable electricity generation, 60 MW of fossil fuel electricity generation capacity 

would also be required for the proposed project. The fossil fuel power station would be located in a 

consolidated area near to the ore processing plant. The fossil fuel fired power station would be used to 

supplement the high renewable power electricity generation (e.g. times with little sun and low wind 

velocities).  

OZ Minerals continues to investigate the generation of surplus renewable electricity beyond current 

projected demand. This surplus electricity generation may be used for powering of electric vehicles to 

support mine operations, or for the future production of hydrogen to reduce or eliminate the need for 

fossil fuel.  

2.5.7 Support Services 

The following provides a brief overview of support services that would be required for the proposed 

WMP: 

• Aerodrome: A sealed airstrip is proposed, within the Development Envelope adjacent to the 

accommodation village, to support a predominantly fly-in, fly-out (FIFO) workforce. The airstrip is 

proposed to be 2,100 m long by 30 m wide. A terminal facility building would be located adjacent 

to the airstrip consisting of a lounge area and ablutions. Refuelling facilities would also be integrated 

into the aerodrome precinct. An aerodrome siting study is ongoing to determine the most 

appropriate location for these facilities. This study will take into account environmental, heritage, 

engineering and aeronautical safety constraints to confirm the preferred location of these facilities. 

This study is expected to conclude in 2020. 
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• Accommodation Village: A permanent on-site accommodation village is proposed. The village would 

include 450 permanent ensuite rooms and be designed to accommodate 100 percent of the 

permanent operational workforce and short-term contractors. The accommodation village would 

contain a kitchen and mess, recreation facilities, laundries, ablutions block, potable water tanks, 

medical room, administration office and parking areas. Alcohol would not be permitted on site, and 

the accommodation village would be a dry camp in support of the by-laws of the Ngaanyatjarra 

Lands. 

• Construction Camp: A construction camp with 600–1,000 ensuite rooms would be required to 

accommodate personnel involved in the construction and early operational phase of the proposed 

project. Some of these rooms may be maintained to support future shut-down activities. 

• Landfill and Transfer Station: An on-site landfill and transfer station would be required for disposal 

of putrescible waste, and for the sorting and transfer of recyclables and hazardous wastes 

management. 

• Wastewater Treatment Plant: Wastewater treatment plants would process wastewater from ablution 

and shower facilities. Wastewater from these systems would either be recycled, used for dust 

suppression or disposed of by irrigation. Small wastewater treatment facilities, such as biomax units 

would also be used for crib huts, workshops and office areas around the site. The effluent from these 

small units would be disposed into leach drains or transported to a licensed facility for treatment.  

• Washdown Facilities: Washdown facilities would be constructed for light vehicles and heavy vehicles 

and would include drive-through areas with high pressure spray water for cleaning. Solids and dirty 

wash down water would drain to a primary settlement sump where the solids settle out. Oily water 

would overflow to an adjacent cell where oil would be separated using an oil skimmer and the oil 

would be pumped directly to a small waste oil tank.  

• Turkey’s Nests: A small number of turkey’s nest dams may be required for the storage of construction 

and operational water prior to use. 

• Fuel Facility: Diesel fuel storage facilities would be required at the power station and mining area 

workshops with road access for both areas to accommodate fuel deliveries. Power station diesel fuel 

would be stored in bunds that meets Western Australian industry standards and regulatory 

requirements. Diesel fuel for the mining fleet and operations vehicles would be stored in several 

self-bunded diesel storage tanks where they can be accessed for refuelling purposes.  

• Workshops/Laydown Areas: Heavy vehicle and light vehicle workshops, maintenance workshop, 

boilermaker workshop and drillers’ workshop are proposed to be constructed to support mining and 

processing operations. These workshops are likely to be located within the ore processing precinct 

or mining areas. 

• Core Yard: A core yard laydown area would be necessary to support ongoing exploration programs. 

The core yard is likely to be located at the existing exploration camp site, with a minor upgrade to 

include connection to the site power, waste and water utilities. 
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• Buildings/Offices: A warehouse/stores building would be constructed for the procurement and 

transfer of goods on site. A medical facility including parking for an ambulance and fire tender would 

be constructed, in addition to a gatehouse to assist with site security. Mining, processing and 

administration office buildings (including a site laboratory) would be required and most likely be 

located in the ore processing precinct. 

• Laydown Yards: Temporary and permanent laydown yards would be required to support both 

construction and operational logistics (including roadable container storage and handling). 

Permanent laydown yards are likely to be located adjacent to warehousing and logistics 

infrastructure. To avoid unnecessary disturbance and clearing, temporary construction laydown 

yards would be located within the footprint of longer-term disturbance areas where possible 

e.g. processing plant, mine pit and TSF footprints. 

• Communication: Communication towers supporting radio, telephone and internet would be 

installed at various locations across the site according to operational requirements. A fiber cable 

would be installed adjacent to the main access road from Jameson (Mantamaru) to the Main 

Development Area. 

2.5.8 Site Access and Materials Transport 

2.5.8.1 Site access 

The main transport and logistics route for incoming materials, supplies and consumables and for 

outgoing concentrate between the proposed project and Kalgoorlie/Esperance is as follows: 

• Northern Access Road – a dedicated project road called the Northern Access Road travels 30 km 

north from the proposed site, meeting the existing Old Warburton-Blackstone Road approximately 

1.5 km west of the town of Jameson (Mantamaru). 

• Camel Well Road or Jameson Cutline Road – a Shire road, known by the names Camel Well Road or 

Jameson Cutline Road, runs from the town of Jameson 50 km north to the Great Central Road. The 

southern-most section of this road has been recently realigned to meet the planned Northern Access 

Road approximately 1.5 km to the west of Jameson (Mantamaru) to bypass the town. 

• Great Central Road – from the Jameson Cutline Road intersection, vehicles would travel 

approximately 750 km south-west to Leonora. From Leonora, freight would either continue by road 

to Kalgoorlie on the Goldfields Highway or be transferred to/from trains at the Leonora siding to 

continue by rail to Esperance. 

Two project access roads were considered during the project’s study program—a western alignment 

and a northern alignment. The Northern Access Road was selected as the preferred road alignment 

based on: 

• Minimising vegetation clearing requirements by following existing road alignments 

• Ngaanyatjarraku Shire and local Jameson (Mantamaru) community’s preference 
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• Minimising the number of low drainage areas 

• Avoiding heritage places 

• Avoiding potential impacts to significant fauna – the Level 2 fauna study found that the alternate 

route under consideration represented important habitat for the State and Nationally listed 

threatened Great Desert Skink (Liopholis kintorei). 

While the proposed Northern Access Road did not represent the most direct route, it represents the 

route with the least impact on the environment and social surroundings.  

The Northern Access Road would be used by all project traffic, importing supplies to the site and 

exporting concentrate.  

Through consultation with the Jameson (Mantamaru) community and the Shire of Ngaanyatjarraku 

mutual agreement was made that the most appropriate route for accessing the site was from the north. 

A bypass offsetting the Jameson (Mantamaru) community by approximately 1.5 km was chosen as the 

optimum location. This bypass has been factored into the development of the main access road 

alignment and aims to maximise both safety and amenity associated with vehicle movements, for 

example reduction of dust, noise and light generation.  

The main alternative route to the west, although considerably shorter, was not preferred due to the 

preference of the Shire of Ngaanyatjarraku and Jameson (Mantamaru) community, potential impacts on 

cultural heritage sites and the presence of a land unit where significant species were identified. 

2.5.8.2 Concentrate Transport 

OZ Minerals has considered several product export options including export through the Ports of 

Esperance, Geraldton, Adelaide and Darwin. A logistics study identified the Port of Esperance as the 

preferred route to market due to the direct trainline from Leonora, the potential for off-take at a smelter 

on-route, the existing copper and nickel licensing arrangements and available port capacity. 

Concentrate from the proposed project would be loaded into sealed rotatable containers (Rotainers or 

Rotaboxes) which would be carted by Performance Based Standards (PBS) approved Super-Quad vehicle 

combinations. Sealed rotatable containers have been selected for ease of product handling, high 

occupational hygiene standards and to manage any environmental dust issues associated with bulk 

transport of concentrates (Plate 2-1). 

It is estimated that approximately 10 to 15 Super-Quads per day (one way) would transport concentrate 

to a rail siding at Leonora. The containers would then be loaded onto trains and railed to Port of 

Esperance for international shipment. A nickel off-take may occur on route to Port, subject to contractual 

arrangements. The proposed logistics route is shown in Figure 2-12.  





Plate 2-1: Rotating Containers for Transporting Concentrate
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2.5.9 Fire Management 

Fire management practices would be made in consultation with the Department of Fire and Emergency 

Services (DFES) and the Ngaanyatjarra Council, such that potential environmental damage from wildfires 

is minimised and that community, our people, heritage places and infrastructure are protected over the 

life of the proposed project.  

2.5.10 Closure  

Closure of the WMP would be detailed within the site-wide Mine Closure Plan, which will be written in 

accordance with the Statutory Guidelines for Mine Closure Plans (DMIRS, 2020a) and submitted with the 

WMP Mining Proposal. While a number of studies were undertaken to characterise technical closure 

risks, and inform possible optionality for mine closure, further work throughout the feasibility program 

is planned to identify optimum mine closure outcomes that take into account emerging science and the 

views of community and other stakeholders. OZ Minerals aspires to redefine closure outcomes in mining, 

with a consideration for new value-generating post-mining opportunities for stakeholders. 

OZ Minerals has integrated closure into the design of the proposed project to ensure that potential 

closure impacts, where possible, are designed-out during project planning. To achieve this, OZ Minerals 

has: 

• Identified and considered closure values, legal requirements and obligations 

• Included early identification of potential closure impacts and risks, pathways and sensitive receptors 

• Integrated closure design controls into internal study packages (e.g. engineering, mining and 

processing) and their subsequent designs 

• Conducted specialist technical assessments, as applicable, to obtain an appropriate knowledge base 

to understand potential closure risks and management options (e.g. detailed geochemical test work, 

solute fate and pit lake modelling, erosive behavior of waste rock and numerical hydrogeological 

modelling) 

• Early consultation with various stakeholders on closure, including Traditional Owners. 

The following provides conceptual-level closure considerations for the proposed project’s landforms 

based on the current level of project study. These concepts would be further developed during the 

detailed design phase of the proposed project, in consultation with local communities, and would be 

supported by closure trials conducted throughout the proposed project’s operational life. 
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2.5.10.1 Open Pit Closure 

The following provides the conceptual closure design considerations for the proposed project’s open 

pits: 

• A portion of Babel pit would be backfilled with waste rock during the latter stages of mining 

• The remaining open pit void at Babel would become a perpetual groundwater sink and a pit lake 

would develop and remain in perpetuity 

• Nebo pit would be backfilled with tailings or waste rock to above the groundwater table, avoiding 

long term impacts resulting from Nebo pit lake operating as a long-term evaporative sink 

• The open pits would be bunded at closure to restrict access to reasonable persons, the bunds would 

be designed in accordance with regulatory requirements or equivalent agreed standards 

• The location of the abandonment bunds would be calculated based on geotechnical parameters and 

would be located at least 10 m from the predicted unstable rock mass, i.e. the potential Zone of 

Instability (Figure 2-13).  

  



Figure 2-13: Design Considerations for Open Pit Abandonment Bunds
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2.5.10.2 Waste Rock Dump Closure 

The following provides conceptual closure design considerations for the proposed project’s WRDs: 

• PAF waste would be encapsulated to prevent oxidation as detailed in Section 2.5.2. 

• WRD size would be minimised by utilising waste rock for construction materials e.g. road sheeting, 

bunds, drains, dam embankments, and partial pit backfilling wherever possible. 

• Final WRD heights would be limited to a height similar to other nearby rangelands and landforms 

(e.g. approximately 60 m). 

• Final slopes would be battered to be geotechnically stable and safe over the long term, slope angles 

would be informed by the physical and geochemical characterisation of the waste rock materials 

(Section 2.5.2). 

• Landforms would be progressively rehabilitated through flattening of batters to appropriate slope 

angles based on the erodibility assessment for long-term stability, and where possible the placement 

or enhancement of existing conditions to serve as a growth medium. This growth medium would be 

seeded with native local provenance species. 

• Responsible surface water management would be incorporated into the closure design of the WRDs 

to avoid surface flows that would contribute to long-term erosion.  

2.5.10.3 Tailings Storage Facility Closure 

While the design concept for the TSF remains subject to final design, the following provides design 

concepts being considered for the proposed project’s TSF: 

• Following completion of ore processing, the TSF would be left to drain, consolidate and dry out; in 

a two-cell system, one cell may be closed during operations 

• The absence of a liner would facilitate drying and consolidation of the tailings mass throughout the 

TSF life 

• Once trafficable, the TSF may be covered with an appropriate cover system where the potential of 

seepage, leachate or problematic dust occurs 

• The risk of long-term seepage and dust risk would be assessed regularly throughout the life of mine. 

Long-term modelling would be used to confirm an appropriate cover option, or whether one would 

be required at all 

• Where a cover is required material would preferably be reclaimed from WRDs 

• The final cover may include the placement of growth media and seeding with native local 

provenance species 

• TSF batters would be designed to be geotechnically stable and safe over the long term; the battering 

of slopes may occur as part of TSF lifts during operations.  
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2.5.10.4 Processing Plant and Associated Infrastructure 

At closure, the processing plant and associated industrial infrastructure would be decommissioned and 

any infrastructure not required for agreed post-closure land uses would be either dismantled and 

removed from site for resale or salvage or demolished and appropriately disposed of on site. This 

includes but is not limited to: 

• Processing plant 

• Industrial workshops and stores 

• Offices 

• Accommodation village 

• Freshwater bores and pipelines 

• Power station and power infrastructure, including renewable infrastructure. 

The footprints of the infrastructure would be made safe and non-polluting, blended with the 

surrounding landscape, have growth media applied and seeded with native species, or otherwise agreed 

with the community. 

2.5.10.5 Social and Workforce 

OZ Minerals’ community investment strategies will be considerate of initiatives and programs that 

contribute to a sustainable post-closure community. This may include training in, and participation in, 

the post-closure activities associated with the proposed project. Workforce training during the life of 

mine would focus on externally accepted training for future employability.  

2.6 Local and Regional Context 

2.6.1 Social Setting 

The WMP is located entirely within the Ngaanyatjarra Lands of central Western Australia, within Class A 

Aboriginal Reserve held by the Ngaanyatjarra Land Council on behalf of the Traditional Owners for the 

use and benefits of Aboriginal inhabitants, and within the Yarnangu Ngaanyatjarraku Parna (Aboriginal 

Corporation) Native Title Determination (Figure 1-4). More information relating to the Class A Aboriginal 

Reserves and the Yarnangu Ngaanyatjarraku Parna (Aboriginal Corporation) Native Title can be found in 

Section 1.4.1. 

The Ngaanyatjarra Lands are home to circa 1,600 Ngaanyatjarra Aboriginal People who have maintained 

a long and unbroken connection with this region for many thousands of years. Brooks 2020 notes that 

the changes inflicted on the Ngaanyatjarra People from outside sources since European settlement has 

been comparatively ‘low impact’ compared to many other parts of Australia and has resulted in the 

retention of strong cultural connections and the maintenance of many traditional practices including 
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ceremony, lore, hunting and traditional land management practices. Through this long and unbroken 

connection with the area the Ngaanyatjarra People have retained a set of perspectives and orientations 

of the world that are different to the modern mainstream. 

The WMP is in the Shire of Ngaanyatjarraku which encompasses an area of approximately 160,000 km2 

and is located approximately 1,300 km from Perth. The administrative centre of the Shire of 

Ngaanyatjarraku is Warburton (Milyirrtjarra).  

In the 2016 ABS Census, the Shire of Ngaanyatjarraku had an estimated residential population of 1,606 

people, comprising 49 percent male and 51 percent female. The total number of residential dwellings 

was approximately 573 and employment was recorded as less than 40 percent (ABS, 2016), however 

based on discussions on-country and with the Ngaanyatjarra Council they believe this to be a 

considerable overestimate. The Australian Bureau of Statistics (ABS) analysis of socio-economic indexes 

for areas shows that the West Musgrave Region, including the Ngaanyatjarra Lands of Western Australia, 

is in the lowest quintile for socio-economic disadvantage in all of Australia (ABS, 2018).  

The proposed project is located in the Goldfields-Esperance region of Western Australia. While the 

broader Goldfields-Esperance region is widely known to support the key land uses of grazing, 

exploration and mining and tourism, the Shire of Ngaanyatjarraku, does not.  

The pattern of existing land use within the Ngaanyatjarra Lands is complex and varied, though traditional 

practices have continued for thousands of years. The few export industries from the Ngaanyatjarra Lands 

have included sandalwood harvest, collection of dingo scalps, camels and prospecting. There are no 

active mine sites within the Shire of Ngaanyatjarraku, with the nearest operating mine located 450 km 

west of the proposed project by road. 

The main industry within the Shire of Ngaanyatjarraku is the provision of Local Government services to 

the community, followed by employment in the Social Assistance services industry. Services delivered 

within the Local Government Administration industry include administrative management, waste 

management, project management, road infrastructure and maintenance, environmental health, youth 

development and sports and recreational services.   
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2.6.2 Environment Setting 

This section provides an overview of both the local and regional setting of the area. Specific details 

relating to characterising EPA’s Environmental Factors relating to this Proposal is provided in Section 4 

and Section 5. 

2.6.2.1 Climate 

The WMP area has an arid, desert climate with distinct summer and winter rainfall patterns. The nearest 

long-term Bureau of Meteorology (BoM) weather stations to the proposed project are Warburton 

Airfield Meteorological Station (No. 13011, records from 1981) located 110 km west and Giles 

Meteorological Station (No. 013017, records from 1956) located approximately 130 km to the north. 

BoM mapping products and Scientific Information for Landowners (SILO) data have been used to 

describe climate conditions that typify the proposed project area. 

All climatic interpretations detailed within this assessment are reported in detail within Appendix D5.  

2.6.2.2 Temperature 

The project area experiences a broad temperature regime (Figure 2-14). Average daily maximum 

temperatures exceed 34°C between November and March. Average daily minimum temperatures range 

from 23.1 to 5.7°C (BoM, 2018). The SILO data identifies a maximum temperature of 46.2°C and minimum 

temperature of -2.1°C. 

2.6.2.3 Rainfall 

Analysis of rainfall data highlights the variable nature of rainfall around the proposed project. Figure 

2-14 shows the average annual rainfall and cumulative deviation from mean (CDFM) rainfall in the area, 

in which the average annual rainfall at the site approximates 181 mm/year. There appears to be multi-

decadal climate/rainfall variability, with the period from 1974 to the present being significantly wetter 

than previous years.  

2.6.2.4 Evaporation 

Estimated annual pan evaporation and potential evapotranspiration for the area are 3,254 mm and 

2,650 mm, respectively. As illustrated in Figure 2-14, estimated evaporation rates are greater than 

20 times the mean annual rainfall. 
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2.6.2.5 Rainfall Events 

The Intensity Frequency Duration (IFD) Annual Exceedance Probability (AEP) rainfall event data for the 

area is presented in Table 2-7. An analysis of the daily rainfall data suggests rainfall events greater than 

100 mm are only likely to occur, on average, once every ten years. 

Table 2-7: Design Rainfall Intensity (mm/hr) Data 

IFD 

(hours) 

Annual Exceedance Probability 

20% 10% 5% 2% 1% 0.1% 

12 4.37 5.57 6.86 8.70 10.20  

24 2.79 3.57 4.41 5.59 6.57 10.30 

36 2.13 2.73 3.39 4.29 5.04  

48 1.74 2.24 2.78 3.53 4.15 6.58 

72 1.28 1.66 2.07 2.62 3.08  

96 1.01 1.31 1.64 2.08 2.45 4.92 

120 0.83 1.08 1.35 1.72 2.02  

144 0.70 0.91 1.14 1.45 1.70 3.92 

168 0.60 0.78 0.98 1.24 1.46  

Source: BoM, 2018 

   



Figure 2-14: West Musgrave Project Climate Statistics
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2.6.2.6 Geology 

2.6.2.7 Regional Geology 

The West Musgrave Province straddles South Australia, Western Australia and the Northern Territory, 

and its geological setting is typified by high-grade metamorphosed volcanic and igneous 

Mesoproterozoic rocks and protoliths (e.g. the Giles Complex) that have been intruded by mafic and 

felsic rocks (Magee, 2009). Deformation during the Cambrian produced east trending crustal-scale faults 

and shear zones across the Musgrave Province, with the major example being the Woodroffe Thrust. 

The West Musgrave mineral district of magmatic ore deposits extends over a distance of at least 40 km 

and represents a relatively recently established prospective region. This district is globally significant, 

being one of only ten mafic-intrusion hosted nickel-copper-platinum group element deposits that have 

been discovered. While highly prospective, the remoteness and perceived challenges associated with 

land access has meant that there are currently no medium or large-scale operating mines in the 

geological province, and the proposed WMP would be the first. 

2.6.2.8 Local Geology 

The Babel deposit and Nebo deposit are hosted by a sub-horizontal, concentrically zoned, tube-shaped 

(chonolithic) gabbronorite intrusion. The east-west trending mafic intrusion has a known extent of 5 km, 

with a gentle 15-degree dip to the south, and in the case of Babel, a less than 10-degree plunge toward 

the south-west. Babel and Nebo are separated by the steeply-dipping, north-south trending Jameson 

Fault, with Babel to the west of the fault and Nebo to the east (Figure 2-15).  

Babel consist of three main lithostratigraphic units, which are variably textured leucogabbronorite 

(VLGN) that forms the outer shell around mineralised gabbronorite (MGN), and barren gabbronorite 

(BGN) in the core of the intrusion. At Nebo, the main lithostratigraphic units are VLGN that forms an 

outer shell of the intrusion, around BGN and oxide-apatite gabbronorite (OAGN), which occur in the 

core of the intrusion at the eastern end (Seat et al. 2007). The Babel Nebo deposits contain two main 

styles of mineralisation: massive and breccia sulphides, which are a comparatively minor component of 

the overall sulphide inventory and disseminated gabbronorite-hosted sulphides that represent the bulk 

of the mineralisation. Massive and breccia sulphides at both deposits comprise, in decreasing 

abundance, pyrrhotite, pentlandite, chalcopyrite and trace pyrite. In most of the shallower intersections, 

supergene alteration has modified the primary sulphide assemblages to pyrite and violarite. The 

disseminated mineralisation at both deposits occurs as blebs in gabbronorites. Copper and nickel grades 

at Babel and Nebo are at a 1:1 ratio with higher grades occurring in the massive sulphides and marginal 

breccia zones. Lower copper and nickel grades occur in the disseminated sulphide zones 

(OZ Minerals, 2017). 
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Figure 2-15: Geology of the Nebo and Babel Deposits (a) Plan View and (b) Long Section
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2.6.2.9 Bioregions 

The proposed project spans two Bioregions; the Central Ranges (CER) and Great Victoria Desert (GVD), 

under the biogeographic region of the Interim Biogeographic Regionalisation for Australia (IBRA) (Figure 

2-16). The CER biogeographic region incorporates 10,118,000 ha spread across three states: Western 

Australia, Northern Territory and South Australia, whilst the GVD bioregion occupies 41,875,000 ha 

within Western Australia, stretching into the western half of South Australia. 

The northern portion of the proposed project is situated within the Mann-Musgrave Block (CER01) 

subregion of the CER Bioregion. This subregion is dominated by ranges interspersed with sandplains. 

The ranges support a mixed Acacia scrub over tussock grass or Spinifex. The ranges are often fringed by 

low open woodlands of Ironwood (Acacia estrophiolata) and Corkwood (Hakea spp.). The sandplains 

support low open woodlands of Desert Oak (Allocasuarina decaisneana) or Mulga over Spinifex (Graham 

and Cowan, 2001a). 

The southern part of the proposed project is located within the Great Victoria Desert Central (GVD02) 

subregion of the GVD Bioregion. This subregion, described by Barton and Cowan (2001) comprises 

extensive sandplains and dunefields vegetated with a tree steppe of Marble Gum (Eucalyptus 

gongylocarpa), Mulga and Large-fruited Mallee (Eucalyptus youngiana) over Spinifex grassland. Salt lakes 

are fringed with halophytes and the colluvial dunes vegetated with Acacia, Eremophila and Santalum. 

There are also some minor hills and breakaways. 
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2.6.2.10 Land Systems 

Three land system units (DPIRD, 2018) occur in the proposed project area and immediate surrounds 

(My109, My112 and AB48) of which My109 and My112 cover the majority of the survey area (Table 2-8 

and Figure 2-17). 

Table 2-8: Land System Units for the WMP 

Unit Description Development Envelope (ha) Project Area (ha) 

My109 

Outwash plains and dissected fan and terrace 

formations flanking ranges of sedimentary 

and some metamorphic, volcanic, and 

granitic rocks 

6,782.3 1,509.6 

My112 

Extensive plains with numerous dunes which 

are often short and of irregular shape and 

orientation 

11,976.4 2,203.3 

AB48 
Very gently undulating plain traversed by 

longitudinal dunes 
2,093.3 117.5 
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2.6.3 Conservation and Protected Areas 

2.6.3.1 Indigenous Protected Area 

The proposed project is located within the 98,000 km2 Ngaanyatjarra Indigenous Protected Area (IPA) 

ID314989. The Ngaanyatjarra IPA, assigned in 2002, forms part of the National Reserve System under 

the Australian Government’s Department of Agriculture, Water and Environment (Figure 2-18). The 

Ngaanyatjarra IPA is an area over which the Traditional Owners have entered into a voluntary agreement 

to promote biodiversity and conserve cultural resources in line with international standards. IPAs are 

actively managed by its Traditional Owners, administered through an Indigenous organisation or Land 

Council. In the case of the Ngaanyatjarra IPA, management is administered by the Ngaanyatjarra 

Council’s Land and Culture function, which engages a number of Ranger teams and programs that 

implement the requirements of the IPA over the area. The specific management objectives associated 

with the Ngaanyatjarra IPA are detailed in the Plan of Management for the Ngaanyatjarra Lands IPA 

(Ngaanyatjarra Land Management Unit, 2002). 

The proposed project sits in an area of the IPA which has been defined as Zone 4. The IPA Zone 4 

characterisation recognises that the contemporary Ngaanyatjarra society reside in centralised 

communities and resultantly traditional land practices such as hunting and gathering are concentrated 

around these settlements. The management objectives associated with a Zone 4 are therefore 

considerate of this higher intensity hunting and gathering and are focussed on monitoring and 

managing these potential impacts. The Plan of Management for the Ngaanyatjarra Lands IPA therefore 

states that Zone 4 areas would be managed with consideration to the International Union for 

Conservation of Nature (IUCN) management Category VI guidelines, which aims to conserve ecosystems 

and habitats, together with associated cultural values and traditional natural resource management 

systems.  

Although no legislative requirements for a Proposal are required under the IPA assignment, OZ Minerals 

has, and continues to, engage the Ngaanyatjarra Council Ranger teams in work that aligns with the IUCN 

management requirements for this area. Any environmental management initiatives proposed as a result 

of the proposed project would be considerate of the requirements of the IUCN Category VI assignment 

and made in consultation with the Ngaanyatjarra Council. 
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2.6.3.2 Conservation Reserves 

Table 2-9 and Figure 2-19 present conservation reserves in proximity to the proposed project, and their 

biogeographic region.  

Table 2-9: Conservation Reserves in Proximity to the Project Area 

Conservation Reserve Name Biogeographic Region Distance from WMP 

Gibson Desert Nature Reserve Gibson Desert biogeographic region 155 km north-west 

Neale Junction Nature Reserve Great Victoria Desert Bioregion 190 km south-west 

Uluru-Kata Tjuta National Park Great Sandy Desert Bioregion 210 km east-northeast 

Yeo Lakes Nature Reserve Great Victoria Desert Bioregion 220 km south-west 

Plumridge Lakes Nature Reserve Great Victoria Desert Bioregion 280 km south-west 

Great Victoria Desert Nature Reserve Great Victoria Desert Bioregion 290 km south 

West MacDonnell National Park MacDonnell Ranges Bioregion 360 km east-northeast 

The proposed project is located within the boundaries of Class A Reserve No. 17614 (For the Use and 

Benefit of Aboriginal Inhabitants). This Reserve is vested under Part III of the AAPA Act (Figure 2-19) 

where special protection applies (Section 1.4.1). A permit is required to enter or transit through this 

reserve. 

2.6.3.3 Ramsar Wetlands 

The nearest Ramsar wetlands to the proposed project are Eighty Mile Beach, Lake Argyle and Roebuck 

Bay which are all slightly over 1,000 km north and north-west, and Lake Warden System approximately 

1,020 km south-west of the proposed project.  

2.6.3.4 Other Developments 

There are no active mine sites within the West Musgrave Geological Province. The nearest operating 

mine, Gruyere Gold Mine, is located 450 km south-west of the proposed project. 
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3 STAKEHOLDER ENGAGEMENT  

3.1 Stakeholder Identification 

Early in the Proposal study phase a stakeholder engagement plan was developed based on the outputs 

of a collaboration between OZ Minerals, subject matter experts and members of the Ngaanyatjarra 

Council. The development of the stakeholder engagement plan involved three steps: 

 Stakeholder identification 

 Ranking of stakeholder interest and influence in relation to the proposed project 

 A strengths, weaknesses, opportunities and threats (SWOT) analysis to understand the areas of the 

proposed project that stakeholders may be interested. 

A summary of key stakeholders identified for the proposed project is provided in Table 3-1. 

Table 3-1: Key Stakeholders for the WMP 

Stakeholder Sector Organisation Interest 

Government of 

Western Australia’s 

departments and 

agencies 

Environmental Protection 

Authority (EPA) 

• Administers EP Act 

• Part IV (EP Act) Environmental Impact Assessments 

Department of Planning, 

Lands and Heritage (DPLH) 

• Indigenous and Native Title requirements 

• Heritage, cultural, ethnographic and archaeological 

sites 

Department of the Premier 

and Cabinet 

• Aboriginal policy 

Department of Mines, 

Industry Regulation and 

Safety (DMIRS) 

• Administers Mining Act, 1978 (WA) and regulations 

• Tenement conditions 

• Mining proposals and programs of work 

• Mine closure 

• Mining rehabilitation fund 

• Rehabilitation standards 

• Safety in resource sector 

Department of Water and 

Environmental Regulation 

(DWER) 

• Provision of licenses to abstract water 

• Groundwater quality and quantity 

• RIWI Act 

• Administers Part V (EP Act), Industry regulation and 

licensing, and Contaminated Sites Act, 2003 (WA) 

Department of Jobs, 

Tourism, Science and 

Innovation (JTSI) 

• Major Projects 

• Future Battery Mineral Strategy 

• Jobs 
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Stakeholder Sector Organisation Interest 

• Renewable energy initiatives 

Department of Primary 

Industries and Regional 

Development (DPIRD) 

• Regional and community development 

Department of Communities • Regional and community development 

Department of Biodiversity, 

Conservation and Attractions 

(DBCA) 

• Administers Biodiversity Conservation Act, 2016 (WA) 

• Flora, fauna and habitat conservation 

• Interest in projects that are located on DBCA 

managed land 

• Baseline surveys and licenses to take flora and fauna 

Department of Fire and 

Emergency Services (DFES) 

• Fire breaks 

• Provision of emergency services 

Department of Health (DoH) • Environmental health, building and planning 

compliance 

Mainroads Western Australia 

(MRWA) 

• Use of public roads, particularly the Great 

Central Road 

Australian 

Government 

departments 

Department of Agriculture, 

Water and Environment 

(AWE) 

Department of the Prime 

Minister and Cabinet 

(PM&C) 

National Indigenous 

Australians Agency (NIAA) 

• Matters of National Environmental Significance 

(MNES) 

• Native Title 

• Community Development Program 

Australian Renewable Energy 

Agency (ARENA) 

• Renewable power and innovation 

Local Government 

Authorities and 

community 

Shire of Ngaanyatjarraku • Rates 

• Local economy 

• Benefits to local economy and community 

• Safety of locals and passers-by 

• Use of public roads and infrastructure 

• Compliance with building, health, sewage and other 

local government regulation 

Shire of Laverton • Use of public roads and infrastructure 

• Local economy 

Shire of Leonora • Use of public roads and infrastructure 

• Local economy 

Indigenous Groups Ngaanyatjarra Council  

(agent for the Native Title 

and Aboriginal Reserves) 

• Access to and use of Traditional Owner land 

• Cultural heritage values 

• Native Title rights 

• Potential socio-economic opportunities resulting 

from the proposed project 

• Impacts to sites of significance/ heritage protection 

• Change of rights to land access 

Jameson (Mantamaru) 

community 

Other Ngaanyatjarra 

communities 
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Stakeholder Sector Organisation Interest 

• Land access agreement 

• Operational interactions (e.g. traffic, road condition, 

noise, and other amenity issues) 

Non-government 

organisations and 

interested groups 

Wildflower Society of WA 

Conservation Council of WA 

Goldfields Naturalist Club 

Great Victoria Desert 

Biodiversity Trust 

Chamber of Commerce and 

Industry WA 

The Outback Way 

• Potential interest in baseline surveys and significance 

of data 

• Local content and service provision 

• Sealing of the Great Central Road (Outback Way) 

Shareholders Shareholders • Project value 

Suppliers Consultants and contracting 

organisations 

• Business opportunities associated with the project 

 

3.2 Stakeholder Engagement Process 

To undertake effective consultation, a consultation program was developed specifically for the proposed 

project which focussed on the four thematic areas of collaborate, consult, involve and inform. The 

objectives of the consultation program included the following: 

• Managing expectations by ensuring the communities and relevant stakeholders understand the 

nature of the proposed project, including the likely impacts and benefits that may be derived from 

the project 

• Enabling individuals, groups and agencies with an interest in the proposed project to have access to 

up-to-date relevant information, as well as providing a means for stakeholders to raise issues and 

concerns, and OZ Minerals with the means to respond to these 

• Promoting community confidence in OZ Minerals as an organisation, and the proposed project, by 

ensuring open and transparent communication of the project’s development processes, impacts and 

risk management 

• Assessing stakeholder issues/concerns so that proposed impacts are minimised to as low as 

reasonably practicable and in-line with stakeholder expectations 

• Ensuring sustainable design and decision making by incorporating local community knowledge, 

views and concerns into the decision-making process 

• Increasing opportunities to identify mutual value opportunities across OZ Minerals’ Value Creation 

Stakeholder groups (employees, community, government, suppliers and shareholders). 
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3.3 Stakeholder Engagement Summary 

3.3.1 Ngaanyatjarra Aboriginal People 

OZ Minerals has undertaken an extensive program of consultation since 2017, with the Ngaanyatjarra 

Aboriginal People and their Agent; the Ngaanyatjarra Council, relating to many matters associated with 

the proposed project. These consultation activities have served to help OZ Minerals ascertain and 

understand areas of concern of the Ngaanyatjarra People relating to the proposed project, and for these 

concerns to be considered in the current study program and impact assessment. A summary of 

substantive consultation activities is discussed below, with detail consultation event notes included as 

Appendix A4 and consultation engagement details included in a project-specific consultation register as 

Appendix A5. Importantly, while a significant body of consultation has already occurred and has gone 

some way to assist Traditional Owners have a deeper appreciation of the proposed project, consultation 

with Traditional Owners is recognised as an imperative and ongoing requirement of the proposed 

operation. Ultimate acceptance of potential project risks would be only fully reached through an agreed 

Mining Agreement prior to the commencement of mining. 

3.3.2 On-Country Consultation relating to Part IV Impact Assessment 

Outcomes 

From 21 to 24 September 2020, a dedicated four days of consultation was undertaken with relevant 

West Musgrave Traditional Owners relating to the proposed Section 38 referral submission to the EPA. 

This consultation consisted of on-country bush trips with groups of relevant Traditional Owners to 

explain the outcomes of the environmental study program and impact assessment that supports the 

Section 38 referral submission. These trips focused on travelling to key community and mine site 

landmarks (including ethnographic sites) to discuss the outcomes of the environmental study program, 

and the impacts as they may be felt from those sites. Focussed effort was made by OZ Minerals to 

illustrate and discuss the ‘worst case’ observable impact at these locations to elicit the raising of any 

concerns and worries.  

The small bush trips were attended by a group known as the Ngaanyatjarra West Musgrave Steering 

Committee (which is discussed in the following section), plus some additional attendees. Over the four 

days of bush trips approximately 50 people participated. The key areas included in the bush-trip 

consultation were: 

• Areas near to the Jameson (Mantamaru) community that may be affected by project-related 

activities, e.g. the bypass road (1.5 km west of Jameson (Mantamaru)) 

• Ethnographic sites near to the Main Access Road alignment 

• The Main Development Area (e.g. location or mine pits, waste rock dumps, tailings storage facility 

options, process plant, etc) 
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• Key ethnographic sites near to the Main Development Area (i.e. within 3 km of the Main 

Development Area) 

• The proposed Northern Borefield (i.e. the site of the proposed borefield). 

A number of these locations were revisited over successive days to explore concerns and worries in 

greater depth, and to cater for those that were not present on previous days. Detailed consultation notes 

for these consultation events are provided in Appendix A4. 

Based on the nature of questions and discussions from these Traditional Owners during these bush-trip 

consultations, there was a good level of understanding of the information presented. No material 

concerns or objections to the indirect impacts presented were expressed and OZ Minerals is comfortable 

that the Ngaanyatjarra People’s concerns have been largely addressed as part of the impact assessment 

and Section 38 Referral submission. 

At the conclusion of on-country consultation activities in September 2020, it was explained to the 

relevant West Musgrave Traditional Owners that the EPA would be reviewing the environmental study 

program and impact assessment provided to them by OZ Minerals. The EPA’s review would be to ensure: 

• That no unacceptable impacts to Environmental Factors would eventuate as a result of the proposed 

project 

• That the EPA would consider any of the concerns and worries that they had raised 

• That consultation relating to environmental impacts and other matters will be ongoing.  

These Traditional Owners were asked whether they held any objections to the submission of the Proposal 

to the EPA and their assessment of the Proposal to ensure support for this submission was given, to 

which no objections were received and support was given. 

3.3.2.1 Ngaanyatjarra West Musgrave Steering Committee 

A Traditional Owner steering committee comprising 34 senior community members (60% women and 

40% men) from Jameson (Mantamaru), Blackstone (Papulankutja) and Warburton (Milyirrtjarra) was 

formed in February 2019. The steering committee represent the main mechanism for communication 

and consultation relating to the proposed project. A requirement of the steering committee is to relay 

matters of interest back to the broader community. All steering committee meetings include the use of 

a translator and are attended by the steering committee, the Ngaanyatjarra Council, and OZ Minerals. 

Since March 2019, six steering committee meetings have occurred ‘on country’, including the September 

2020 site visit described in the previous section. Steering committee meetings have been designed as 

an interface between OZ Minerals, the Ngaanyatjarra Council and the steering committee relating to all 

matters associated with the Mining Agreement and a potential project development.  
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Meetings have generally focussed on the development of a relationship between the relevant 

West Musgrave Traditional Owners, Ngaanyatjarra Council and OZ Minerals prior to negotiating a 

Mining Agreement. Topics of discussion included sharing worries and concerns about a future mine, 

current and future aspirations associated with mine development, heritage protection, cultural 

awareness, behaviour and conduct in the agreement making phase of the project. Other topics included 

social impacts and opportunities, environmental concerns relating to fauna, visual impacts, water and 

the potential generation and exposure of the community to chemicals.  

This work has culminated in the co-development of a Partnering Statement which outlines how we will 

work together to create shared value (Figure 3-1). A range of visual animations, virtual reality goggles, 

posters and presentations have been used to facilitate these meetings.  

3.3.2.2 Community Meetings 

Four whole-of-community meetings have been undertaken since mid-2018, most recently in September 

2020, to discuss the outcomes of this impact assessment. Invitations are extended to Jameson 

(Mantamaru), Blackstone (Papulankutja) and Warburton (Milyirrtjarra) for each community meeting.  

Community meetings have been used in addition to steering committee meetings to provide project 

milestone updates, and to ascertain any views or specific interests relating to the project development.  

3.3.2.3 Ngaanyatjarra Board 

A presentation from OZ Minerals to the Ngaanyatjarra Board occurred in March 2019. The Board 

presentation was focussed on an overview of the project development, discussion relating to aspects of 

the Mining Agreement process, and an invitation for comment on any existing or emerging concerns 

relating to the proposed project. The presentation used a 3D-animation to illustrate the proposed 

project and the work required to progress the project to operations.  

Three members of the Ngaanyatjarra Board and four members of the Ngaanyatjarra Council were also 

involved in a workshop at the OZ Minerals Adelaide office in February 2019 to explore and develop a 

common shared vision for the WMP.  

3.3.2.4 Ngaanyatjarra Council 

The Ngaanyatjarra Council are the agents for the Native Title and State Reserve and have been vested 

the role of coordinating community engagement and negotiating all aspects of the proposed project 

and Mining Agreement. The core team of the Ngaanyatjarra Council involved in the Mining Agreement 

include a mining agreement negotiator and two highly experienced anthropologists with a collective 

experience of over 40 years in the Ngaanyatjarra Lands. The Ngaanyatjarra Council has been 

continuously engaged throughout the development of this approval submission, including participation 
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in most regulator meetings, contributions to an iterative process of reviewing and updating the 

document herein, and inclusion in all on-country consultation with Traditional Owners. 

OZ Minerals also engages other services of the Ngaanyatjarra Council on a regular basis to assist with 

exploration camp supplies and specialist advice relating to Land and Culture. OZ Minerals maintains an 

ongoing and transparent dialogue with the Ngaanyatjarra Council including interactions more often 

than weekly. 

 

  



Figure 3-1: Lurrtju (Together) Partnering Statement with Ngaanyatjarra Council, Traditional Owner Steering Committee and OZ Minerals
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3.3.2.5 Cultural Heritage Surveys 

Four significant cultural heritage surveys and associated engagement have been undertaken since April 

2018, which has totalled around 39 days of field work (Appendix J1 and Appendix J2). Heritage surveys 

were coordinated by Ngaanyatjarra Council anthropologists and regularly involving up to 50 Traditional 

Owners1. Heritage surveys were also attended by OZ Minerals representatives.  

Heritage surveys included ongoing discussions relating to culture and heritage protection, project 

design, connection to country and cultural associations. As cultural heritage surveys were mostly 

targeted at locations of potential future infrastructure such as borefields, access roads, subterranean 

fauna drill holes; these surveys provided opportunities to ascertain the views and concerns of the 

Traditional Owners relating to these aspects of the proposed mine. 

3.3.2.6 Archeological Consultation 

Three consultation activities relating to potential archaeological sites identified by a specialist 

archaeologist were undertaken. These consultations were facilitated by an independent archaeologist 

and Ngaanyatjarra Council Anthropologists. 

These consultations were done to ascertain the cultural significance of sites, and to seek the views and 

concerns relating to the potential to destroy some of these archaeological sites as a result of the future 

mine development.  

3.3.2.7 Cultural Bush Trips 

Two ‘cultural bush trips’ have been undertaken to date. two in 201 These bush trips aimed to provide a 

deeper cultural awareness to OZ Minerals representatives relating to Ngaanyatjarra People and culture. 

The aims of the bush trips were to illustrate the connectedness of Traditional Owners to the country, and 

to educate OZ Minerals of the many stories and cultural connections with the local landscape. These 

bush trips included demonstrations of the use and importance of particular flora and fauna in the lives 

of Ngaanyatjarra People, and allowed OZ Minerals to present the potential impacts of the project in a 

practical sense to the Traditional Owners, which presents a greater opportunity to receive feedback and 

concerns related to the project.  

 
1 While multiple heritage survey reports have been prepared to support the Proposal, Ngaanyatjarra Council, in 

consultation with Traditional Owners, have chosen to make their reports commercial in confidence. As such, no 

specific detail about heritage sites and their locations have been included in this report. 
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3.3.2.8 Prominent Hill Mine Visit 

A small group from the Ngaanyatjarra Steering Committee (six persons) and two Ngaanyatjarra Council 

personnel were hosted on a site visit to OZ Minerals’ Prominent Hill Copper Mine as well as a windfarm 

and solar farm of a similar scale to that proposed for the WMP. The site visit was undertaken to provide 

Traditional Owners with a deeper appreciation of the size and scale of potential impacts that a mining 

project may have on the West Musgrave landscape.  

A key objective of this activity for the steering committee members was to communicate their 

experiences of the site visit to other community members. Further similar trips are planned as the project 

progresses. 

3.3.2.9 Regulator Meetings 

The Ngaanyatjarra Council Mining Agreement Negotiator is regularly invited to attend, and has 

attended, five meetings with government regulators from the EPA and other regulatory agencies since 

mid-2019. This engagement was intended to increase transparency relating to approval-related risks, 

and to assist the Ngaanyatjarra Council to better understand the regulatory process. 

In April 2021 officers of the EPA (Robert Hughes, EIA Branch Manager (South) and Hugh Lance, Senior 

Environmental Officer (South)) attended the WMP accompanied by OZ Minerals personnel. During the 

site visit the EPA presented information relating to the EPA Part IV assessment and compliance 

monitoring process to the Traditional Owner Steering Committee and provided an opportunity for 

community feedback. 

3.3.2.10 Independent Peer Review 

OZ Minerals sponsored an independent peer review of the supporting information herein that supports 

the Section 38 Referral under Part IV of the EP Act on behalf of the Ngaanyatjarra Council.  

The intent of the peer review was to ensure independent advice relating to the current approvals 

submission and associated specialist studies, and to ensure that areas of concern to the Traditional 

Owners have been adequately reflected in the submission. As part of the peer review, in November 2020, 

the independent peer reviewer accompanied the Ngaanyatjarra Council to Jameson (Mantamaru) to 

provide an overview of their peer review findings. 

All comments from the peer review were consolidated into a tracking register. As a result of comments 

and recommendations made in the peer review the information herein was updated to ensure 

Ngaanyatjarra Council’s views were appropriately reflected. The updated Section 38 Referral document, 

with changes suitably highlighted and communicated in person, was subsequently forwarded to the 

Ngaanyatjarra Council to confirm that the updates to the document were to their satisfaction. 
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Subsequently, the Ngaanyatjarra Council has provided their support for this submission and its content 

by way of a support letter to the Chairman of the EPA. 

3.3.2.11 Management Plan Review 

Prior to the formal submission of Management Plans requested in the s40(2)(a) Notice from the EPA a 

series of engagements with the Ngaanyatjarra Council occurred to determine their level of interest in 

the plans, and an invitation to review the plans to ensure that they reflected the interests and concerns 

of the Ngaanyatjarra People. The Ngaanyatjarra Council were provided copies of the cultural heritage 

management plan, groundwater monitoring and management plan, terrestrial fauna management plan 

and the flora management plan. The Ngaanyatjarra Council noted that the Ngaanyatjarra People would 

have a low level of interest in the greenhouse gas management plan. The Ngaanyatjarra Council, in 

consultation with their environmental, hydrogeological and heritage management consultants provided 

detailed reviews of the management plan. All relevant feedback as relevant to the requirements of the 

EPA provided by the Ngaanyatjarra Council during this review process was considered in the 

development of the final management plans. 

3.3.3 Government and Special Interest Groups 

A significant body of effort has been undertaken in the engagement of Government and Special Interest 

Groups. These engagements are summarised in Appendix A5 and summarised as follows: 

• Collaboration events with high interest, high influence stakeholders to seek guidance from internal 

and external stakeholders for how the WMP could generate ultimate value across OZ Minerals’ 

stakeholder groups and to fundamentally revisit what a modern mine at West Musgrave could be, 

including: 

o West Musgrave Hub which included project-specific stakeholders to share their views on what 

the WMP could aspire to be (Appendix A1) 

o Government Hub attended by 17 departments of the Government of Western Australia to 

explore shared value opportunities for the region  

o Ngaanyatjarra Jameson Hub including over 140 people from local communities to share their 

views on what they might like to see at West Musgrave in different time horizons, and to 

understand their concerns and worries relating to the project. 

• Numerous pre-referral meetings, and a pre-referral review of various technical appendices and the 

documentation herein to confirm the appropriateness of scope, the suitability of specialist studies, 

and the proposed approach to the submission under Section 38 of the EP Act. Specific topics of 

discussion with EPA and subject matter experts within DWER have included subterranean fauna, 

terrestrial environment quality, terrestrial fauna, flora and vegetation, social surroundings, inland 

waters, air quality and terrestrial environment quality. 
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• Meetings with DMAs and interagency project briefings to discuss and obtain feedback on the 

proposed project. 

• One-on-one briefings and feedback sessions with specific stakeholders. 

Following the pre-referral review by EPA and their subject matter experts of the document herein and a 

number of the technical appendices, on 12 November 2020, the EPA provided a register of technical 

comments, and a request to review, and where possible, reduce the size of the Development Envelope. 

In response to these technical comments and request to review and reduce the size of the Development 

Envelope an update of this report was made to reflect clarification on technical areas. In addition, 

OZ Minerals undertook a process of Development Envelope rationalisation resulting in a further 

reduction of the Development Envelope by 4,358 ha (17%). In addition, following an update of the 

proposed TSF location, the disturbance footprint was reduced by 131 ha. 

Consultation undertaken to date has enabled OZ Minerals to gain valuable feedback. This feedback has 

been considered during development of the WMP. 

3.4 Stakeholder Consultation 

To ensure effective consultation and engagement, an engagement and consultation database was 

established to collate and record stakeholder engagement, ensure issues raised are addressed and track 

interest in the proposed project. The database contains the following information: 

• Stakeholder group 

• Organisation/person 

• Key interest areas 

• Discussion objectives and outputs 

• Date 

• Form of consultation (group/individual meeting, phone call, email, formal written correspondence) 

• Determination of whether there is any requirement to ‘close the loop’ on any matters addressed. 

Consultation activities undertaken to date and feedback received from stakeholders are provided in 

Appendix A5, together with OZ Minerals’ response to the issues raised.  

OZ Minerals is committed to continued consultation and engagement with relevant stakeholders on 

matters associated with the WMP. 
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4 ENVIRONMENTAL PRINCIPLES  

Section 4A of the EP Act identifies the object and principles of the Act, which is to protect the 

environment of the State, having regard to a list of specific principles. These principles are the highest 

order to which the EPA must have regard as a condition of the valid exercise of its powers when assessing 

and reporting on proposals under the EP Act. 

OZ Minerals has considered these principles in relation to the development and implementation of the 

Proposal. Table 4-1 outlines how the principles relate to the Proposal.  
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Table 4-1: Principles of Environmental Protection for the WMP 

Principle Consideration in Proposal 

The Precautionary Principle 

Where there are threats of serious or irreversible 

damage, lack of full scientific certainty should 

not be used as a reason for postponing 

measures to prevent environmental degradation.  

In application of this precautionary principle, 

decisions should be guided by: 

• careful evaluation to avoid, where practicable, 

serious or irreversible damage to the 

environment; and 

• an assessment of the risk-weighted 

consequences of various options. 

Scientific Certainty and Careful Evaluation: 

• Over 40 specialist studies were undertaken to support the findings of the Proposal, and to inform responsible project design. Studies 

undertaken as part of the Proposal are outlined in Section 6, Section 7 and Appendix A3 

• Study scopes were guided by EPA’s Environmental Factor Guidelines, Technical Guidance documents, other best practice guidelines and 

through consultation with EPA, DWER and other DMA specialists to ensure the robust collection of environmental datasets from which 

to make predictions of environmental effect or impact 

• Where there was perceived or residual scientific uncertainty, independent peer reviews were undertaken to validate findings. 

Independent peer reviews were carried out for Inland Waters (Appendix D9), Terrestrial Environment Quality (Appendix D7), Social 

Surroundings, potential impacts to MNES 

• The baseline data that supports the Proposal is considered scientifically robust and increases the certainty in the predictions of impacts 

and effects 

Risk Framework and Approach: 

• OZ Minerals maintains an Environmental Management System (EMS) that addresses activities with a potential to affect the environment 

(Appendix A6). A key element of the EMS includes assessing risk to identify potential impacts early in the proposed project to enable 

planning for avoidance and/or mitigation 

• A conservative risk-based approach was undertaken at numerous points in the EIA Framework applied to the Proposal (Appendix A3 

and Section 5. The risk assessment considers both the EPA’s assessment framework (EPA, 2020e) and internationally recognised 

ISO 31000:2018 Risk management – Guidelines to ensure a consistent and semi-quantitative mechanism to evaluate the Proposal’s risks 

and impacts 

• Based on the baseline data and associated studies program, potential risks of the Proposal have been assessed. Where necessary the 

Proposal has sought to avoid, minimise and/or mitigate potential impacts to avoid where practicable serious or irreversible damage to 

the environment 

Avoidance where there is uncertainty: 

• A significant study area was investigated as part of the Proposal’s environmental baseline program to allow for design flexibility where 

constraints were identified. Following the conduct of various environmental surveys, the Development Envelope and proposed project 

layout were adjusted to avoid potential environmental values. The following provides some examples of how the Proposal has used 

precautionary avoidance and mitigation measure to avoid potential serious or irreversible damage to the environment: 

o Exclusion of the access route from the west from the Development Envelope to avoid potential impacts to MNES, priority flora and 

fauna, potential Short Range Endemic (SREs) and heritage 
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Principle Consideration in Proposal 

o Relocation of the airstrip to avoid disruption to surface water flow paths under high AEP scenarios 

o Adjustment of the Development Envelope to exclude heritage sites 

o While Traditional Owners did not communicate the significance of potential impacts to holistic cultural amenity as a result of the 

proposed project directly, precautionarily OZ Minerals, in consultation with the Ngaanyatjarra Council (the agent for the 

Ngaanyatjarra People), have agreed that both direct and indirect biophysical impacts to ethnographic sites have been assessed as 

insignificant. This is due to all ethnographic sites, which were identified by Traditional Owners and the Ngaanyatjarra Council, being 

excluded from the Development Envelope. However, the presence of the proposed project in the landscape, its proximity to 

ethnographic sites, and the cumulative indirect impacts of dust, noise, night-time light, water-related impacts, visual obstructions or 

intrusions to privacy may change the way Ngaanyatjarra People metaphysically or spiritually connect with some sites and the 

environment nearby to the proposed project.  

o Backfilling of Nebo pit to avoid post-closure effects to groundwater systems and allow the water table to recover more rapidly 

following completion of mining 

o Development of a bypass which is offset 1.5 km from the Jameson (Mantamaru) community to avoid potential community safety and 

amenity impacts (such as noise, dust, and light) 

o Use of 70–80% renewables to supply project electricity would avoid the generation of up to 135% more greenhouse gas compared 

with a diesel-electricity solution and 75% compared to a conventional gas-fired electricity generation 

o Ongoing consultation with Traditional Owners about the design and layout of the Proposal to ensure that it is culturally appropriate 

and acceptable 

The principle of intergenerational equity 

The present generation should ensure that the 

health, diversity and productivity of the 

environment is maintained and enhanced for the 

benefit of future generations. 

• The WMP represents the only significant and foreseeable economic opportunity in the Ngaanyatjarra Lands. The development of this 

multi-decade project has the potential to contribute both directly and indirectly to the socio-economic advancement of the region over 

the long term 

• OZ Minerals would continue working with the Ngaanyatjarra Council and its communities to ensure that the proposed project’s land 

management initiatives align with the requirements of the IPA. One of the fundamental management goals of the IPA includes ‘to 

manage natural resources for the sustained benefit of present and future Yarnangu (Aboriginal People)’ (Ngaanyatjarra Land 

Management Unit, 2002) 

• During the life of the Proposal, management measures would be implemented to ensure that the environment is protected against 

potential impacts. Management and mitigation measures are documented in Section 6 and Section 7. An environmental management 

plan would be implemented during construction and operation of the Proposal to manage potential risks and impacts 

• The Proposal has been designed and would be implemented to ensure that cleared land would, where possible be rehabilitated. A Mine 

Closure Plan would be prepared for the project in consultation with regulatory and Traditional Owner stakeholders to ensure that post-

mining land use is consistent with the requirements of best practice guidelines, relevant legislation and agreed stakeholder objectives 
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Principle Consideration in Proposal 

The principle of the conservation of 

biological diversity and ecological integrity 

Conservation of biological diversity and 

ecological integrity should be a fundamental 

consideration. 

• Numerous flora and fauna surveys were undertaken to inform strategies to avoid or reduce impacts to significant species and to ensure 

that ecological integrity is maintained 

• As a result of these flora and fauna surveys the Development Envelope and proposed project layout has been adjusted to avoid critical 

areas known to support significant species (including priority flora and fauna)  

• A single State and Nationally Listed significant species, the Great Desert Skink (Liopholis kintorei) was identified as part of the Proposal’s 

study program. Critical habitat that supports this species have been predominantly excluded from the Development Envelope to ensure 

the Proposal has no significant or irreversible impact on this species 

• To support a greater understanding of Great Desert Skink in the region, the Ngaanyatjarra Traditional Owner Ranger team were 

consulted and engaged by OZ Minerals to undertake a regional survey for this species. The Ranger team recorded a further seven 

populations of Great Desert Skink within 200 km of the Proposal (Section 7.6.3.4 for more details). This work contributed to the regional 

understanding of this significant species, while also demonstrating the Proposal would have no significant impact on the biological 

integrity of this species 

Principles relating to improved valuation, 

pricing and incentive mechanisms 

• Environmental Factors should be included in 

the valuation of assets and services. 

• The polluter pays principles — those who 

generate pollution and waste should bear the 

cost of containment, avoidance or abatement. 

• The users of goods and services should pay 

prices based on the full life cycle costs of 

providing goods and services, including the 

use of natural resources and assets and the 

ultimate disposal of any wastes. 

• Environmental goals, having been established, 

should be pursued in the most cost-effective 

way, by establishing incentive structure, 

including market mechanisms, which enable 

those best placed to maximise benefits 

and/or minimise costs to develop their own 

solutions and responses to environmental 

problems. 

• As a matter of routine OZ Minerals considers improved valuation, pricing and incentive mechanisms in the design, study phase and 

operation of its projects. OZ Minerals has and would continue to evaluate opportunities to reduce impacts to land, reduce waste and 

improve efficiencies in water and energy. The following provide some examples of considerations of valuation, pricing and incentive 

mechanisms that have been considered in the Proposal: 

o During the PFS, it was recognised that while piped LNG represents a more immediate cost-effective base case for project electricity 

supply, the integration of 70 to 80% renewables could significantly reduce greenhouse gas emissions. OZ Minerals also recognises 

that there may be further cost efficiencies associated with a renewable power solution through the incorporation of load scheduling 

of the more energy intensive components of the ore processing plant, e.g. milling (Section 2.2.2). The preference for a high 

percentage of renewable power generation is also mindful of the potential for a future regulatory pricing on emissions, and the 

polluter pays principle. OZ Minerals maintains a corporate assumption for the cost of carbon dioxide emissions generation by our 

assets and for new projects such as the WMP should mandatory emissions pricing be enforced in the future. This cost of emitting 

greenhouse gas is factored into project feasibility evaluations to drive low emissions project solutions. 

o OZ Minerals subscribes to the Taskforce on Climate-related Financial Disclosure (TCFD), and as such considers climate change risks, 

their cost, and potential mitigations as part of project feasibility and project evaluation 

o Backfilling of the Nebo mined out pit void with tailings. This option presents both a cost optimisation by reducing the number of TSF 

lifts required while also mitigating risks to the long-term recovery of groundwater following mine closure (Section 2.5.4). As such the 

backfilling of the Nebo pit void represents a base case for the Proposal 
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Principle Consideration in Proposal 

o Staging of mine pits has been considerate of the requirement for dewatering at Nebo pit and maximising the use of pit dewatering 

for use in construction and production of ore. Through staged mining with a priority on mining Babel open pit in the first years of 

mining, water that is dewatered from the Nebo pit can be used to reduce water abstraction requirements from the borefield, while 

also minimising any water wastage (Section 2.5.5) 

o The Proposal has integrated closure considerations into the design and operational management, in particular: 

- All major landforms have been designed to minimise the requirement for active closure 

- The cost of closure has been factored into project feasibility studies 

- Mechanisms to reduce practical closure costs would continue to be explored during definitive feasibility studies and throughout 

the life of the operation 

The principle of waste minimisation 

All reasonable and practicable measures should 

be taken to minimise the generation of waste 

and its discharge into the environment. 

• OZ Minerals recognises that the physical and non-physical impacts of climate change may affect its assets, as such OZ Minerals 

maintains a corporate climate change statement (see www.ozminerals.com/sustainability/Climate-Change-Statement/). In 

acknowledgement of climate change risks OZ Minerals has publicised its intent to achieve net-zero emissions by 2050. In support of this 

aspiration, the proposed project is targeting that 70 to 80% of its power supply is generated from onsite, off-grid renewable energy 

sources. In addition, further investigations to decarbonise the proposed project would be ongoing during project feasibility studies and 

throughout the life of mine, including considerations such as electrifying the mobile fleet, and the potential for hydrogen sourced power 

to minimise reliance on fossil fuels. 

• Detailed geochemical and physical characterisation of waste rock and tailings was undertaken at an early stage in the Proposal’s study 

program. This analysis facilitated an understanding of problematic waste and the best mechanism to manage this waste. The program 

showed that: 

o Tailings are unlikely to generate problematic leachate over the long term 

o Waste rock generated over the life of the project contains <10% PAF 

• These programs have informed the WRD and TSF designs to ensure that hazards associated with the waste material are appropriately 

contained (Section 2.5.2 and Section 2.5.4) 

• A detailed solute fate and pit lake model was developed that used geochemical test work to evaluate the potential fate of leachate and 

solutes from waste landforms. This assessment showed that leachate attenuates to guideline levels within short distances of the TSF, and 

WRDs (i.e. tens to hundreds of metres). The modelling was done using a number of very conservative assumptions, and as such 

predictions relating to effects are considered conservative.  

• OZ Minerals would implement an ‘avoid, reduce, re-use, reprocess, recycle, recovery and dispose’ hierarchy of waste management 

approach across all components and phases of the project, in accordance with the objectives of the Waste Avoidance and Resource 

Recovery Act, 2007 (WA) 

 

http://www.ozminerals.com/sustainability/Climate-Change-Statement/
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5 IDENTIFICATION AND ASSESSMENT OF ENVIRONMENTAL FACTORS 

A systematic approach has been used to identify and assess the potential impacts of the Proposal, and 

to determine, where required the appropriate avoidance and mitigation measures to ensure EPA’s 

Environmental Objectives for each Environmental Factor can be met. The results of the assessment are 

presented and discussed in Section 6 and Section 7. The assessment approach has been developed to 

ensure that it addresses the requirements of the EPBC Act and EP Act and is described in the following 

sections.  

5.1 Environmental Factors and Objectives 

Environmental Factors are those parts of the environment that may be impacted by an aspect of the 

Proposal. Environmental Factors provide a systematic approach to organising environmental information 

for the purpose of the EIA Framework. The EPA has 14 Environmental Factors, organised into five themes: 

Sea, Land, Water, Air and People (Table 5-1). 

Each Environmental Factor has a corresponding Environmental Objective, which is aimed towards 

ensuring the objects and principles of the EP Act are achieved. The application of this EIA Framework 

ultimately allows OZ Minerals to make systematic judgements against these objectives on whether the 

environmental impact of the Proposal on EPA’s Environmental Factors may be significant.  

Table 5-1: Environmental Factors and Environmental Objectives Considered for the WMP 

Theme Environmental Factor Environmental Objective 

Sea Benthic communities and 

habitats 

To protect benthic communities and habitats so that 

biological diversity and ecological integrity are 

maintained 

Coastal processes To maintain the geophysical processes that shape coastal 

morphology so that the environmental values of the coast 

are protected 

Marine environmental quality To maintain the quality of water, sediment and biota so 

that environmental values are protected 

Marine fauna To protect marine fauna so that biological diversity and 

ecological integrity are maintained 

Land Flora and vegetation To protect flora and vegetation so that biological diversity 

and ecological integrity are maintained 

Landforms To maintain the variety and integrity of significant 

physical landforms so that environmental values are 

protected 
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Theme Environmental Factor Environmental Objective 

Subterranean fauna To protect subterranean fauna so that biological diversity 

and ecological integrity are maintained 

Terrestrial environmental 

quality 

To maintain the quality of land and soils so that 

environmental values are protected 

Terrestrial fauna To protect terrestrial fauna so that biological diversity and 

ecological integrity are maintained 

Water Inland waters To maintain the hydrological regimes and quality of 

groundwater and surface water so that environmental 

values are protected 

Air Air quality To maintain air quality and minimise emissions so that 

environmental values are protected 

Greenhouse Gas To reduce net greenhouse gas emissions in order to 

minimise the risk of environmental harm associated with 

climate change 

People Social surroundings To protect social surroundings from significant harm 

Human health To protect human health from significant harm 

 

5.2 Environmental Impact Assessment Framework 

The Environmental Impact Assessment Framework (EIA Framework) applied within this document was 

used to: 

• Make consistent and repeatable determinations of key and other Environmental Factors 

• Quantify impact significance 

• Determine where, and if any, avoidance and/or mitigation measures are required to reduce risk to 

as low as reasonably practicable (ALARP) 

• Satisfy EPA’s Considerations for Significance, as outlined in EPA’s Statement of Environmental 

Principles, Factors and Objectives (EPA, 2020e) 

• Ensure that the EPA objectives can be achieved across all project phases (construction, operation 

and closure). 

The EIA Framework employed for the Proposal constitutes a systematic approach to identify and evaluate 

potential environmental impacts associated with the proposed project. This allows focused consideration 

on the appropriate avoidance and mitigation requirements to, where practicable, eliminate serious or 

irreversible impacts to the environment and ensure Environmental Objectives for each Environmental 

Factor could be met.  

The EIA Framework is summarised in Table 5-2 and illustrated in Figure 5-1. A detailed description of 

the EIA Framework is provided in Appendix A3.  
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5.3 Determination of Key and Other Environmental Factors 

Using the EIA Framework established for the proposed project (Section 5.2 and Appendix A3), a 

systematic evaluation of potential impact events was undertaken to confirm whether EPA’s 

Environmental Objectives for each Environmental Factor could be met.  

The EIA confirmed that following the application of avoidance and mitigation measure all residual risks 

for nine out of ten Environmental Factors assessed were either Low or Medium and the Environmental 

Objective for these nine Environmental Factors could be met.  

One Environmental Factor, Social Surroundings, was precautionarily assessed as a preliminary Key 

Environmental Factor. Traditional Owners did not communicate the significance of potential impacts to 

holistic cultural amenity as a result of the proposed project. However, OZ Minerals, in consultation with 

the Ngaanyatjarra Council (the agent for the Ngaanyatjarra People), have agreed that both direct and 

indirect biophysical impacts to ethnographic sites have been assessed as insignificant. This is due to all 

ethnographic sites, which were identified by Traditional Owners and the Ngaanyatjarra Council, being 

excluded from the Development Envelope. However, the presence of the proposed project in the 

landscape, its proximity to ethnographic sites, and the cumulative indirect impacts of dust, noise, night-

time light, water-related impacts, visual obstructions or intrusions to privacy may change the way 

Ngaanyatjarra People metaphysically or spiritually connect with some sites and the environment nearby 

to the proposed project. 

While this type of impact events has not typically been regulated by the EPA and is generally dealt with 

in Mining Agreements between proponents and Traditional Land Owners through compensation, and 

cultural maintenance provisions, OZ Minerals acknowledges these potential impacts to holistic cultural 

amenity as potentially significant to Ngaanyatjarra People. 

It is recognised that if the WMP is to be developed, there is little that can be done to directly avoid or 

manage these ‘holistic cultural amenity’ impacts. As such, they would need to be compensated or offset 

through support programs to undertake cultural connection and maintenance practices elsewhere. 

Compensation and/or offset provisions for holistic cultural amenity impacts will be further developed as 

part of the Mining Agreement between the Traditional Owners, the Ngaanyatjarra Council and 

OZ Minerals. 

A description of the receiving environment, risk and impact assessment of the preliminary Key 

Environmental Factor and Other Environmental Factors are presented in Section 6 and Section 7. 
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Table 5-2: Environmental Impact Assessment Framework Key Processes and Outcomes 

Step Number and 

Description 
Summary Outcome 

Step 1: Screening Assessment 

(confirming the need for EIA 

under Part IV of EP Act) 

The EP Act Part IV Environmental Impact Assessment, requires that assessment by the EPA is required where 

a Proposal appears to be a ‘Significant Proposal’, which is defined by the EP Act as ‘a Proposal, if 

implemented, to have a significant effect on the environment’. The EIA (Part IV Divisions 1 and 2) 

Administrative Procedures 2016, goes further by stating that ‘if there is uncertainty as to whether the 

Proposal, if implemented, may have a significant effect on the environment that it should also be subject to 

an assessment by the Authority’. 

OZ Minerals determined that the proposed 

project could be deemed to be significant 

and as such referral under Section 38 of the 

EP Act was considered necessary. 

Step 2: Scoping Assessment 

(confirming Environmental 

Factors for consideration in the 

Proposal) 

An initial assessment was undertaken to determine which of EPA’s Environmental Factors were likely to be 

relevant to the Proposal and as such should be subject to more detailed investigations.  

To confirm which Environmental Factors would form the scope of this EIA a scoping-level source-pathway-

receptor (SPR) assessment was undertaken. The purpose of this scoping-level SPR was to confirm whether 

there was any foreseeable linkage between project ‘sources’ (e.g. project infrastructure, activities and 

actions) with an environmental ‘receptor’, which in this case refers to one of EPA’s 14 Environmental Factors. 

The scoping-level SPR assessment 

confirmed that Sea themed Environmental 

Factors are not relevant to the Project, and 

that the remaining EPA Environmental 

Factors require further assessment.  

Step 3: Baseline Assessment 

(completion of baseline 

environmental studies) 

To better understanding the linkages between the proposed project and Environmental Factors, and to 

quantify the risk of potential impacts to the environment, detailed information was required on both: 

• The scope of the Proposal (i.e. the nature and extent of the proposed project elements and actions that 

could impact on the environment, see Section 2.5), and  

• The nature of the receiving environment (biological, physical and social).  

Studies to understand the receiving environment (baseline) were commissioned for each of the Land, Water, 

Air and People Environmental Factors. In determining the scope of each of the baseline environment 

studies, consideration was given to the following:  

• EPA’s Environmental Factor Guidelines 

• EPA’s Technical Guidance Guidelines 

• Other DMA Guidelines (e.g. DMIRS Mine Closure Guidelines) 

• Other internationally recognised guidelines (e.g. Equator Principles, TCFD, ICMM) as appropriate and 

relevant  

• Consultation with regulatory authorities and DMAs, including EPA, DWER, DBCA, DMIRS and AWE (refer 

to Consultation Register in Section 3.1) 

Baseline studies were commissioned for 

each of the Land, Water, Air and People 

Environmental Factors, and included over 

40 studies.  

A list of the studies undertaken is provided 

for each of the Environmental Factors 

(Section 6 and Section 7) and a 

consolidated list is provided in 

Appendix A3.  
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Step Number and 

Description 
Summary Outcome 

• The advice of subject matter experts and specialist consultants 

• Benchmarking of considerations made for other Significant Proposals as detailed in published and 

publicly available EPA scoping documents. 

Step 4: SPR Assessment 

(confirming potential impact 

linkages between the Project 

and the Environment using a 

SPR evaluation) 

This assessment used the context of the anticipated Project description and the outcomes of the baseline 

environment characterisation to inform an evaluation of SPR linkages throughout the Proposal’s lifecycle 

(e.g. construction, operation and closure). The detailed SPR assessment provided a systematic and 

comprehensive evaluation of all potential interactions between the Proposal and the receiving environment 

to confirm whether any credible opportunities for potential impacts exist.  

The results of the detailed SPR assessment concluded one of two findings relevant to the EPA Part IV 

assessment, either: 

• There is no potential linkage between a source and receptor e.g. no radiation bearing rock types are 

present at the proposed project, or, no community interaction with proposed project noise due to 

separation distances, in which case, the event is recorded in the SPR register and no further impact 

assessment is undertaken, or 

• There is a potential linkage between source and receptor (e.g. groundwater abstraction interacts with 

groundwater dependent ecosystems), in which case it is considered further in Step 5 where a risk 

assessment is applied to each potential impact event to confirm its inherent risk, and any need for 

avoidance and mitigation measures. 

Approximately 300 potential SPRs were 

identified and considered (Appendix A2).  

Of these, 54 events were determined to 

have a credible SPR linkage and/or enough 

uncertainty existed that the precautionary 

principle was applied, and a linkage 

assumed. These credible SPR linkages were 

termed ‘potential impact events’ and were 

carried forward into the risk and impact 

assessment process. 

Step 5: Risk and Impact 

Assessment (assessment of 

inherent (unmitigated) risk) 

Potential impact events were subject to a formal assessment process which included the exploration of the 

potential impact event through modelling and projections eventuating in the assignment of, likelihood and 

consequences for each potential impact event, to determine an inherent (unmitigated) risk. Depending on 

the level of inherent risk, the need for the application of avoidance/mitigation measures were considered. 

Project-specific definitions of likelihood (rare to almost certain) and consequence (insignificant to severe) 

were developed for each of the EPA’s Environmental Factors (Appendix A3). These consequence criteria are 

intrinsically linked to the EPA Objectives for each of the Environmental Factors and to EPA’s considerations 

for significance as described in the EPA’s Statement of Environmental Principles, Factors and Objectives 

(EPA, 2020e). 

The risk associated with each impact event was determined using a risk matrix (Appendix A3). The results of 

the risk assessment informed EIA decision making in the following ways: 

Following the inherent (unmitigated) risk 

assessment:  

• 46 potential impact events were 

assessed as being of Low or Medium 

inherent risk and require no further 

management, other than industry good 

practice were considered necessary. 

These events are considered not to 

require further mitigation to meet the 

EPA Environmental Objectives.  
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Step Number and 

Description 
Summary Outcome 

• Potential impact events that were assessed as having an inherent (unmitigated) risk as Low or Moderate 

risk were considered sufficiently controlled to ensure that the relevant EPA Environmental Objectives 

would be met.  

• Potential impact events that were assessed as having an inherent (unmitigated) risk as High or Extreme 

were considered to have potential to result in the relevant EPA Environmental Objective not being met 

should avoidance and/or mitigation not be put in place.  

• Three potential impact events were 

identified as having an inherent 

(unmitigated) risk of High and therefore 

require application of avoidance and/or 

mitigation measures to ensure that 

Environmental Objectives are met. 

• No inherent (unmitigated risks) were 

identified as Extreme. 

Step 6: Mitigation and 

Management (the application 

of avoidance and mitigation 

measures to reduce inherent 

risk) 

This step aimed to identify avoidance and mitigation measures, in particular, for unmitigated risks assessed 

as High. When developing avoidance and mitigation measures for the Proposal, the following hierarchy of 

controls as detailed in the WA Environmental Offset Guidelines (EPA, 2014) was considered:  

• Avoid: Adjust a project layout/Development Envelope or eliminate the effect of the project on the 

receptor by design. Significant avoidance and minimisation measures have been incorporated into 

decision making and project design 

• Minimise: Measures that minimise or reduce an impact (examples include storing hydrocarbons in 

impermeable storage areas or reducing speed limits to reduce dust emissions from vehicle travel on 

unsealed roads) 

• Rehabilitate: Measures that rectify, repair, rehabilitate or restore an impact 

• Offset: Required if significant residual environmental impacts remain following the application of the 

above measures. 

Following the application of mitigation measures, the risk assessment is repeated to provide an assessment 

of the residual risk. 

While only inherent (unmitigated) risks identified as High were considered to require avoidance or 

mitigation measures to reduce risk such that the relevant Environmental Objective could be met, 

OZ Minerals’ commitment to reduce the severity of potential impacts wherever possible, further mitigation 

measures were also proposed to reduce risk to ALARP. 

Three potential impact events were 

assessed as having a High inherent risk, the 

application of mitigation measures was 

able to reduce two of these risks to a 

residual risk of Low.  

Following the application of avoidance and 

mitigation measures for high risks they 

were considered to meet EPA’s objectives 

and not result in significant or irreversible 

harm to the environment. 

One risk ‘potential impacts to holistic 

cultural amenity’ was identified as having a 

High residual risk, and as such a 

management strategy is proposed that 

provides details for offsetting these 

potential impacts. As this risk is related to 

matters normally addressed through 

Mining Agreements between host 

communities and proponents, it is 

recommended that this risk 

mitigation/offset is further developed as 

part of the Mining Agreement. 
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Step Number and 

Description 
Summary Outcome 

Step 7: Impact Significance 

(determination of the 

predicted outcome for each 

Environmental Factor) 

Following the risk assessment and application of avoidance and mitigation measures, each Environmental 

Factor was subject to an assessment of impact significance against EPA’s considerations for significance 

(EPA, 2020e). Each consideration was assessed as either ‘significant’ or ‘not significant’.  

This assessment of impact events against EPA’s considerations for significance was done to confirm whether 

the relevant EPA objective could/could not be met. In such instances that EPA objectives could not be met, 

these were considered Key Environmental Factors.  

Significance considerations included: 

• The values, sensitivity and quality of the environment which is likely to be impacted 

• The extent (intensity, duration, magnitude and geographic footprint) of the likely impacts 

• The consequence of the likely impacts (or change) 

• The resilience of the environment to cope with the impacts or change 

• Cumulative impact with other existing or reasonably foreseeable activities, developments and land uses 

• Connections and interactions between parts of the environment to inform a holistic view of impacts to 

the whole environment 

• The level of confidence in the prediction of impacts and the success of proposed mitigation 

• Public interest about the likely effect of the Proposal or scheme, if implemented, on the environment and 

public information that informs the EPA’s assessment. 

The application of the EIA Framework  

demonstrated that no significant impacts 

are predicted to occur to any of 13 of the 

14 Environmental Factors for which 

potential impact events were identified, for 

each of these 13 Environmental Factors  

EPA objectives would be achieved if the 

proposed project were to be implemented.  

One Environmental Factor has been 

precautionarily assigned as a preliminary 

Key Environmental Factor. As detailed 

above, ‘potential impacts to holistic cultural 

amenity’ was identified as having a High 

residual risk, and as such a management 

strategy is proposed that provides details 

for offsetting these potential impacts. As 

this risk is related to matters normally 

addressed through Mining Agreements 

between host communities and 

proponents, it is recommended that this 

risk mitigation/offset is further developed 

as part of the Mining Agreement. 
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6 PRELIMINARY KEY ENVIRONMENTAL FACTOR 

6.1 Social Surroundings  

6.1.1 EPA Objective 

The EPA’s Statement of Environmental Principles, Factors and Objectives (EPA, 2020e) lists the following 

as their objective for social surroundings. 

To protect social surroundings from significant harm 

The definition of environment in the EP Act includes living things, their physical, biological and social 

surroundings, and interactions between all of these. This means that, for the purposes of EIA, social 

surroundings are a part of the environment that may require consideration.  

For the purposes of the definition of environment, the social surroundings of man are the aesthetic, cultural, 

economic and social surroundings to the extent that those surroundings directly affect or are affected 

by a person’s physical or biological surroundings. In effect, this means that for social surroundings to be 

considered in an EIA, there must be a clear link between a proposal or scheme’s impact on the physical 

or biological surroundings and the subsequent impact on a person’s aesthetic, cultural, economic or social 

surroundings. 

6.1.2 Policy and Guidance 

Social surroundings are protected under the following Commonwealth and State legislation: 

• Environment Protection and Biodiversity Conservation Act, 1999 (Cth) 

• Native Title Act, 1993 (Cth) 

• Aboriginal Heritage Act, 1972 (WA) 

• Aboriginal and Torres Straight Islanders Heritage Protection Act, 1984 (Cth) 

• Environmental Protection Act, 1986 (WA) 

• Heritage Act, 2018 (WA). 
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In addition to State legislation, the following policy and guidance statements were considered in the 

impact assessment for social surroundings: 

• EPA Statement of Environmental Principles, Factors and Objectives (EPA, 2020e) 

• EPA Environmental Factor Guideline – Social Surroundings (EPA, 2016l) 

• EPA Guidance Statement No. 41, Assessment of Aboriginal Heritage (EPA, 2004) 

• The Environmental Protection (Noise) Regulations 1997 (WA) operate as a prescribed standard under 

the EP Act and set limits on general noise emissions from industrial (and other) premises 

• State Planning Policy 5.4: Road and Rail Noise (Government of Western Australia, 2019b) regulates 

noise from road and rail traffic. 

6.1.3 Receiving Environment 

6.1.3.1 Studies and Survey Effort 

Several assessments relating to social surroundings were undertaken to inform the Proposal. These 

studies were used to systematically characterise the proposed project’s potential impacts to social 

surroundings and to inform considerations that the Proposal may need to make to mitigate potential 

impacts. These assessments included: 

• Cultural heritage area clearance surveys (heritage surveys) (Appendix J1 and Appendix J2). Heritage 

surveys were coordinated by Ngaanyatjarra Council anthropologists and involved relevant 

Traditional Owners. While multiple heritage surveys reports have been prepared to support the 

Proposal, Ngaanyatjarra Council in consultation with Traditional Owners have chosen to make their 

reports commercial in confidence. As such, no specific detail about heritage sites and their locations 

have been included in this report. 

• Social Surroundings – Indirect Impacts (Appendix J3). An assessment of indirect impacts to 

ethnographic sites, and the broader environment as a result of the proposed project. The assessment 

was developed to manage any sensitivities associated with the public disclosure of ethnographic 

site locations, to be provided to the government regulator in commercial confidence. Indirect 

impacts to ethnographic sites considered in the assessment included: 

o Deposition of unacceptable levels of dust 

o Reduced amenity associated with noise 

o Changes to visual amenity 

o The introduction of nighttime lighting 

o Restrictions to access to sites of ethnographic significance 

o Drawdown of groundwater negatively impacting vegetation species that are culturally important 

(this is particularly apparent for a stand of desert oaks and to a specific stand of Mulga) 

o Changes to hydrological regimes of surface water 
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o Changes to the holistic cultural amenity – the presence of the proposed project in the landscape, 

its proximity to ethnographic sites, and the cumulative indirect impacts of dust, noise, nightlight, 

water related impacts, visual obstructions or intrusions to privacy may change the way 

Ngaanyatjarra People metaphysically/spiritually connect with some sites and the environment 

nearby to the proposed project. 

• Archaeology Investigation and Site Recording Study (Appendix J4). This assessment included a 

detailed and systematic survey of the Main Development Area, and an inspection level survey of 

other areas to identify any sites that may constitute archaeological sites under the Aboriginal 

Heritage Act, 1972 (WA) (Aboriginal Heritage Act). Appendix J4 Addendum 1 provides an update 

with preliminary advice on the archaeological survey undertaken of areas for the TSF and power 

from 28 April to 5 May 2021.  

• Socio-cultural Context of the Ngaanyatjarra People (Appendix J5). A briefing on the Ngaanyatjarra 

social-cultural context to support the Proposal’s Social Impact and Opportunities Assessment (SIOA). 

The work, finalised in January 2021, aims to provide the Ngaanyatjarra People context and ensure 

that all other SIOA studies are considerate of the area-specific nuances as they relate to 

Ngaanyatjarra People when making social programing decisions for the region. 

• Demographic Study of the West Musgrave Project Area (Appendix J6). A study which forms a 

component of the WMP SIOA to synthesise and corroborate available census data for identification 

of demographic patterns in the areas that may be influenced by the proposed project. 

• Noise Characterisation and Effects Assessment (Appendix J7). An assessment detailing the baseline 

regional noise and vibration environment and predicted effects resulting from proposed project’s 

activities. 

• Air Quality Characterisation and Effects Assessment (Appendix H1). An assessment detailing the 

baseline regional air quality and predicted effects to air quality (including amenity) resulting from 

proposed project’s activities. 

• Landscape and Visual Impact Assessment (Appendix J8). An assessment of all locations from which 

infrastructure elements of the WMP could potentially be seen. The assessment was undertaken by 

calculating the viewshed of proposed project components, applying a 1 km contingency buffer, and 

assessing the likely visual impact from: 

o The township of Warburton (Milyirrtjarra) 

o The remote Aboriginal settlements of Jameson (Mantamaru) and Blackstone (Papulankutja) 

o The Warburton Blackstone Road which links Warburton (Milyirrtjarra) to Jameson (Mantamaru) 

and Blackstone (Papulankutja) 

o The Great Central Road which is the route between Uluru and Western Australia. 

• Specialist study programs were also considered in the assessment of potential impact to social 

surroundings, including the following: 

o Flora and vegetation, discussed in Section 7.1 

o Inland waters, discussed in Section 7.3 
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o Terrestrial fauna, discussed in Section 7.6 

• A body of consultation activities (Appendix A4 and Appendix A5) were undertaken to: 

o Ascertain the issues of concern to relevant West Musgrave Traditional Owners for input into, 

and consideration in, the environmental study program 

o Ascertain the views of the relevant West Musgrave Traditional Owners on the outcomes of this 

impact assessment and provide feedback regarding both the study outcomes and proposed 

avoidance and mitigation measures.  

A summary of consultation activities and the related outcomes is detailed below, with a summary of the 

Jameson Hub Consultation and Ideation Project in Appendix J9, and the outcomes of the September 

2020 on-country consultation with relevant West Musgrave Traditional Owners relating to the outcomes 

of the impact assessment in Appendix A4.  

Importantly, while a significant body of consultation has already occurred and has gone some way to 

assist Traditional Owners to have a deeper appreciation of the proposed project, consultation with 

Traditional Owners relating to this Proposal and other project related developments is recognised as an 

imperative and ongoing requirement of the proposed project development and thereafter. Ultimate 

acceptance of potential project risks would only be fully reached through an agreed Mining Agreement 

prior to the commencement of mining. 

Ascertaining the Views of Ngaanyatjarra People 

OZ Minerals has undertaken an extensive program of consultation with the Ngaanyatjarra Aboriginal 

People and their Agent; the Ngaanyatjarra Council. These consultation activities have served to ascertain 

and understand the areas of concern of the Ngaanyatjarra People relating to the proposed project. These 

concerns have been included in the impact assessment herein. A summary of the substantive 

consultation activities is discussed in Section 3.3.1 and detailed within a consultation-specific record 

(Appendix A4) and project-specific consultation register (Appendix A5). 

The following provides a list of concerns raised by Traditional Owners and their Agent relevant to the 

EPA’s Environmental Factor Guidelines. These concerns formed part of the current impact assessment 

and are considered herein. 

• The proposed mine is surrounded by areas with high ethnographic significance, including sites that 

form part of dreaming trails, waterholes, important stands of trees and isolated outcrop features. 

Direct and indirect impacts to these sites is recognised as a critical concern, including indirect 

impacts associated with project-generated dust, groundwater drawdown or change in surface water 

flows. 

• Change of, and restriction of access to the land as a result of mining activities, in particular restricted 

access to sites of high ethnographic significance, hunting areas and to allow for ritualistic cultural 

maintenance activities. The change of access to country has the potential to interrupt the transfer of 
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knowledge and cultural associations which are integral to the Traditional Owners carrying out their 

duties as the custodians of the land. 

• In the three consultation activities between an independent archaeologist, the Ngaanyatjarra 

Council and Ngaanyatjarra People, Ngaanyatjarra People have noted a generally limited cultural 

interest in archaeological sites and demonstrated little or no concept of archaeological scientific 

significance. Based on the results of three dedicated consultation activities relating to archaeology 

sites it was noted that Traditional Owners were less interested in these types of sites compared with 

ethnographic sites at the West Musgrave Project. However, further consultations as part of the 

Mining Agreement and any requirements of the Aboriginal Heritage Act will be ongoing. 

• During field visits to OZ Minerals’ Prominent Hill Mine, Traditional Owners noted the overwhelming 

size of the mining project. As such, visual obstruction as a result of the placement of significant 

infrastructure such as wind turbines, waste rock dumps and tailings storage facilities were identified 

as an area of concern. Also, that the burden of responsibility to make decisions relating to the 

proposed project development is proportionally high, meaning that consultation activities relating 

to the Mining Agreement must be substantive and demonstrate distributional fairness. 

• Potential impacts to community water supply at Jameson (Mantamaru) community 26 km north of 

the project area. During dedicated on-country consultations, relevant West Musgrave Traditional 

Owners raised the concern of impacts to the availability and quality of the community water supply 

at Jameson (Mantamaru), and of the difficulty in understanding the complexities of the groundwater 

modelling.  

• Linton Bore 15 km south-east of the Main Development Area – it was noted through consultation 

with both the Ngaanyatjarra Shire, and with Traditional Owners that while Linton Bore is not 

inherently significant, it is located on the edge of the Cavanaugh Range which is an important 

ethnographic area. Reduction in access to water at Linton Bore may be perceived as a reduction in 

the health and vitality of the land to which Traditional Owners feel custodianship and responsibility. 

• Potential impacts to food resources such as goanna, bush turkey (Australian Bustard), macropods 

and grubs or to species that are considered iconic in dreamtime stories or representative of 

dreaming trails. These iconic and totem species comprised the same suite of species as those listed 

as species that are regularly hunted. 

• Interest in what actions may be undertaken to control the introduction of weeds to the site. 

• Potential impacts to tree species resulting from water abstraction e.g. obligate water users. This is 

particularly apparent for a stand of desert oaks which form part of a significant dreaming trail known 

as the Marlu dreaming trail located immediately west and south of the proposed Development 

Envelope. Further, impacts to other potential GDEs may be perceived negatively by the Traditional 

Owners due to broader cultural associations and custodianship of the land. 

• The potential of exposure to mine chemicals either reagents, or through the production of 

deleterious waste generated from leachate of rock materials. 
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• Through discussions relating to subterranean fauna drilling, there was a low level of interest from 

the Traditional Owners on the subject 

• The potential indirect impact of nuisance dust at both the bypass road near Jameson (Mantamaru) 

and at an ethnographic site near to the proposed Development Envelope on the proposed main 

access road between Jameson (Mantamaru) and the Main Development Area.  

• While not directly communicated by Traditional Owners, issues relating to post-mining land use 

were considered likely to be of concern to Traditional Owners, in particular how the post-closure 

landscape may look and what levels of restoration may occur. 

The above detailed interests and concerns of the Ngaanyatjarra People gained through on-country 

consultation were an important consideration in the development of the management plans that 

support the assessment of the WMP. 

Impact Assessment Outcome Consultation with the Ngaanyatjarra People 

From 21 to 24 September 2020, four days of consultation with relevant West Musgrave Traditional 

Owners was undertaken relating to the proposed Section 38 referral submission to the EPA. This 

consultation consisted of on-country bush trips with groups of relevant Traditional Owners to explain 

the outcomes of the environmental study program and impact assessment that supports the Section 38 

referral submission. These trips focused on travelling to key community and mine site landmarks 

(including ethnographic sites) to discuss the outcomes of the environmental study program, and the 

impacts as they may be felt from those sites. Focused effort was made by OZ Minerals to illustrate and 

discuss the ‘worst case’ observable impact at these locations to elicit the raising of any concerns 

and worries.  

The small bush trips were attended by a group known as the Ngaanyatjarra West Musgrave Steering 

Committee (Steering Committee), plus some additional attendees. The Steering Committee is a group 

of Traditional Owners identified by Ngaanyatjarra Council anthropologists in a connection/genealogical 

study. The connection/genealogical study identified key members through genealogical, deep 

knowledge holding, or confirmed connection to the West Musgrave Project Area. Over the four days of 

bush trips approximately 50 people participated. The key areas included in the bush-trip consultation 

were: 

• Areas near to the Jameson (Mantamaru) community that may be affected by project-related 

activities, e.g. the bypass road (1.5 km west of Jameson (Mantamaru)) 

• Ethnographic sites near to the Main Access Road alignment (Exclusion Zone 9 – Makan) 

• The Main Development Area (e.g. location or mine pits, waste rock dumps, tailings storage facility, 

process plant, etc) 

• Key ethnographic sites near to the Main Development Area (i.e. within 3 km of the Main 

Development Area) (Exclusion Zone 6 – Pilpirrin) 
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• The proposed Northern Borefield (i.e. the site of the proposed borefield) (Exclusion Zone 9 – 

Linton Bore, near to Cavanaugh Range). 

A number of these locations were revisited over successive days to explore concerns and worries in 

greater depth, and to cater for those that were not present on previous days. Detailed consultation notes 

for these consultation events are provided in Appendix A4. 

Based on the level of questions and discussions from Traditional Owners during these bush-trip 

consultations, there was a good level of understanding of the information presented. Traditional Owners 

were continually asked to share any concerns or worries associated with any of the information 

presented at each of the sites visited. A summary of areas of interest raised by Traditional Owners during 

consultation have been included above in Section ‘Ascertaining the Views of Ngaanyatjarra People’. 

At the conclusion of on-country consultation activities described above, Traditional Owners were 

informed that the EPA would be reviewing the environmental study program and impact assessment 

provided by OZ Minerals to ensure that no unacceptable impacts to Environmental Factors would 

eventuate as a result of the proposed project, that the EPA would consider any of the concerns and 

worries that they had raised, and that consultation relating to environmental impacts and other matters 

will be ongoing.  

Traditional Owners were reassured that the Part IV Section 38 approval did not mean that mining could 

commence, and that even with the Part IV Section 38 approval in place a Mining Agreement between 

Traditional Owners and OZ Minerals would still be required before any mining related activities could 

commence. Traditional Owners were asked whether they held any objections to the submission and 

assessment of the proposal to EPA to which no objections were received and support was given. 

6.1.3.2 Socio-Economic Environment 

As detailed in Section 2.6.1, the ABS analysis of SEIFA shows that the West Musgrave Region, including 

the Ngaanyatjarra Lands of Western Australia, is in the lowest quintile for socio-economic disadvantage 

in all of Australia. OZ Minerals recognises that development of this proposed project could be 

transformational for the community and may play a part in improving these disadvantage indexes. A 

summary of baseline demographic data relating to areas that may be impacted by the proposed project 

(both positive and negative impacts) is summarised in Table 6-1, Figure 6-1 and Appendix J6. 
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Table 6-1: Areas of Influence 

AOI # Area of Interest Communities 

AOI-1 Nearest residential communities Mantamaru (Jameson) 

AOI-2 Ngaanyatjarra Native Title communities Irrunytju (Wingellina) 

Blackstone (Papulankutja) 

Patjarr 

Kanpa (Pira Kata) 

Tjirrkarli 

Warakurna 

Warburton 

Wanarn 

AOI-3 Great Central Road communities Laverton 

Leonora 

Esperance 

Tjukayirla 

Kalgoorlie 

AOI-4 Primary service centres Perth 

Adelaide 

Alice Springs 

Kalgoorlie 

Esperance 

 

As part of the Mining Agreement between landowning entities, their agent and OZ Minerals, a benefits 

and social support package would be negotiated and agreed as part of the proposed project which may 

include allowances for direct payments, employment, local business support, heritage protection and 

support for social development initiatives. 

OZ Minerals has commenced a detailed Social Impact and Opportunities Assessment in partnership with 

the Ngaanyatjarra Council and University of Queensland Centre for Social Responsibility in Mining 

(CSRM) to further understand the baseline social environment of the potentially impacted area, the 

cultural nuances and values as seen by Ngaanyatjarra People and to use this data to inform decisions 

about future social investment. The Social Impact and Opportunities Assessment includes nine study 

modules including: 

• Socio-cultural context (in draft) 

• Literature review of social programming initiatives in Indigenous communities (in draft) 

• Demographic study (and benchmarking against other similar aboriginal communities) (in draft) 

• Economic 

• Services and infrastructure 
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• Health and wellbeing 

• Employment 

• Education 

• Crime and safety. 

These studies will form part of the project’s feasibility study and mining agreement process. It is hoped 

that this study will provide an accurate social baseline dataset across each of the above listed social 

domains, and that this data will inform future social programming, and the monitoring of social impacts, 

both positive and negative throughout the operation of the proposed project. 

 

 

  



Figure 6‑1: Demographic Profiles of Areas that May be Influenced by the Proposed Project
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6.1.3.3 Aboriginal Culture and Heritage 

The WMP is located entirely within the Ngaanyatjarra Lands of central Western Australia. The 

Ngaanyatjarra Lands is home to the Ngaanyatjarra Aboriginal People who maintain a long and unbroken 

connection with this area. Brooks (OZ Minerals, 2020; Appendix J5) notes that the changes inflicted on 

the Ngaanyatjarra People from outside sources has been comparatively ‘low impact’ to many other parts 

of Australia. This limited impact is attributed to the remoteness of Ngaanyatjarra Land and has resulted 

in the retention of strong cultural connections and maintenance of many traditional practices including 

ceremony, lore, hunting and traditional land management practices. 

Aboriginal Title and Land Access 

As described in Section 1.4.1 the Ngaanyatjarra People have two forms of title over the project area, 

these include State Aboriginal Reserve - Class A Reserve No. 17614 (for the use and benefit of Aboriginal 

people) made under the AAPA Act (Figure 1-4), and the Native Title Determination (WCD2005/002) 

made under the NT Act. A requirement of proponents who which to undertake mining activities on these 

lands is that a Mining Agreement between relevant parties is satisfied prior to the commencement of 

land access and mining activities. 

While an existing ILUA and Exploration Deed between OZ Minerals, the title holding entities and their 

agent (the Ngaanyatjarra Council) is currently in force and defines the provisions to which allow for 

mining to occur. OZ Minerals and the Ngaanyatjarra Council has agreed that the existing agreement 

pre-dates both best and emerging practice Environment and Social Governance (ESG) and have 

therefore agreed to develop a new Mining Agreement to support the proposed project. The revised 

agreement aims to provide a modern-day platform for defining fair and reasonable terms for the use 

and protections of aboriginal land for mining and associated activities, maximise shared value 

opportunities for all parties, and to fulfill the requirement for a Mining Agreement under both the AAPA 

Act and NT Act. 

The Ngaanyatjarra Land Council hold leases over these Class A Reserves that relate to care, control, and 

management. The Ngaanyatjarra Council, as the Agent for the Ngaanyatjarra Land Council (under an 

agency arrangement) administrates the management of these leases on behalf of the Ngaanyatjarra 

Land Council.  

To date, the Mining Agreement engagements have focussed on relationship building and the 

development of the ‘Lurrtju (Together) Partnering Statement’ to underpin the behaviours and 

relationship between the three parties (Figure 3-1). The Lurrtju (Together) Partnering Statement 

represents 12 months of consultation efforts and relationship building to gain understand of one 

another’s values and interests, and for these to be recognised during the process of developing a Mining 

Agreement.  
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Full-scale mining agreement negotiations will be ongoing over for the remainder of 2020 and 

throughout 2021. A key focus of the Mining Agreement process will be to ensure that relevant Traditional 

Owners form a deep appreciation and sense for the proposed impacts, and that free, prior and informed 

consent (FPIC) can be appropriately demonstrated. 

Land Connection, Spirituality and Cultural Heritage of Ngaanyatjarra People 

Land Connection and Spirituality 

The Ngaanyatjarra People maintain a strong sense of connection to the land (both physically and 

metaphysically or spiritually), this connection is intrinsically linked to their ‘Dreaming’ also referred to by 

Ngaanyatjarra People as ‘Tjukurrpa’. The Tjukurrpa can be described as an almost religious system of 

beliefs and meaning centred around stories that reveal the lives and deeds of powerful spiritual beings 

(Tjukurrpa beings). The Ngaanyatjarra People believe that as these Tjukurrpa beings lived and travelled 

through the country, the landscape as it is known today including rock holes, outcrops, sand dunes, 

vegetation and sites of cultural significance came into being.  

To Ngaanyatjarra People the WMP is situated among the Tjukurrpa environment, and to them it 

represents an abiding compendium of the lives and stories of powerful ancestral beings, with each 

landscape feature being a testament to their presence. Characteristics of the landscape such as dunes, 

rock holes and in some cases certain types of vegetation (e.g. Mulga trees at an ethnographic site north-

east of the Main Development Area) all form parts of Tjukurrpa stories that continue to be retold and 

invoked in the lives of Ngaanyatjarra People. Specific sites, along story lines, are considered sacred and 

given various layers of meaning and significance by the Ngaanyatjarra People, however the landscape 

beyond these sites is also considered important. 

The environment itself represents the medium by which Ngaanyatjarra People connect with these 

Tjukurrpa beings and stories of the Dreamtime. Changes to the West Musgrave landscape, or changes 

to the way it is accessed may therefore change the way Ngaanyatjarra People physically and 

metaphysically or spiritually connect with these spiritual beings, stories and consequently also with 

places. This change to the way Ngaanyatjarra People may experience and connect with the environment 

following the development of the proposed project is defined herein as potential impacts to cultural 

amenity. 

While the whole landscape is considered to be culturally important to Ngaanyatjarra People, different 

areas or features present within the landscape may have higher orders of significance than others based 

on their prominence in Dreaming stories, their ancestral and contemporary use in ceremony and cultural 

activities, or their relevance based on the actions of more recent ancestors. It is therefore important 

when considering the development of the proposed WMP to design and construct the proposed project 

to minimise the impact on sites of highest ethnographic importance, while also considering the 

landscape more broadly. This holistic approach to preserving the Tjukurrpa environment requires an 
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understanding of the views of the Traditional Owners and Ngaanyatjarra Council, and for these to be 

carefully considered to ensure that cultural connections and associations are not unacceptably or 

unwillingly compromised as a result of the proposed project. 

Cultural Heritage Sites 

The presence of Tjukurrpa throughout the West Musgrave landscape means that the Ngaanyatjarra 

People maintain an immense sense of connection and custodianship for these Lands. Ongoing access 

(physical and spiritual) to the land, in particular to the Tjukurrpa is of immense importance to the 

Ngaanyatjarra People to ensure cultural connections and associations are maintained, sites are 

maintained and ensures the continuation of knowledge between generations. To demonstrate the 

importance of Tjukurrpa (heritage sites and story lines), OZ Minerals has worked with the Ngaanyatjarra 

People and Ngaanyatjarra Council to exclude Tjukurrpa from the proposed Development Envelope as 

the highest order of priority. 

Four significant heritage surveys and associated consultation activities have been undertaken since April 

2018 totalling approximately 39 field days (Table 6-2). These heritage surveys were coordinated by the 

Ngaanyatjarra Council and included up to 50 Ngaanyatjarra Traditional Owners, male and female 

Ngaanyatjarra Council anthropologists (with over 40 years collective experience in the Ngaanyatjarra 

Lands), and participants from OZ Minerals. The heritage surveys covered an area over 70,000 ha including 

most of the Development Envelope (Figure 6-2). Many smaller area clearances were undertaken as part 

of earlier exploration works, however have not been considered as part of the current assessment. 

During surveys, several Tjukurrpa sites and dreaming trails of importance were identified. These sites 

have been identified in heritage reports as exclusions zones, and as a result the Development Envelope 

has been selected to avoid these exclusions zones. However, while those more significant Tjukurrpa sites 

have been identified and excluded Brooks (2020, unpublished data) notes ‘that while the immediate 

proposed Development Envelope is largely free of Tjukurrpa, Ngaanyatjarra People can still struggle to find 

solutions that minimise the chance of conflict with the Tjukurrpa environment, as many Tjukurrpa beings 

are thought to travel in different directions in and around these regions’. 

To minimise conflict, the heritage reports developed by the Ngaanyatjarra Council provide prescriptive 

exclusion requirements (e.g. offset distances) for project-related disturbances to as far as practicable 

minimise the potential for interaction. These exclusion zones have been excluded from the proposed 

Development Area and would be afforded further protections through both the Aboriginal Heritage Act, 

and as a condition of the Mining Agreement between land owning parties, their Agent and OZ Minerals. 

Figure 6-2 provides an overview of the areas that have been subject to cultural heritage survey and are 

covered by heritage reports.  

It is noted that two small gaps in heritage cleared areas remain in the margins of the Northern Borefield 

and Southern Monitoring area. In addition, due to lack of previous access to some areas the level of 
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confidence is considered greater in some cleared areas than others. These areas will be subject to further 

cultural heritage survey activities and associated consultation prior to the conclusion of the Mining 

Agreement process (described in further detail in Section 6.1.5.1). 

While the detailed nature and significance of identified sites has not been communicated with 

OZ Minerals, these sites are known to reflect a combination of sites that form parts of story lines, 

initiation sites, rock-holes, and ceremonial sites with varying degrees of importance. 

Table 6-2: Summary of Heritage Studies 

Report Summary Survey Dates 

Report on the WMP Cultural 

Heritage Survey (April to 

June 2018). Ngaanyatjarra 

Council, 2018 

Report covering cultural heritage surveys 

undertaken by the Ngaanyatjarra Council 

clearance team for the WMP, including the Main 

Development Area, two proposed haul road 

alignments, two borefield options (north and 

south) and a proposed bypass at Warburton 

(Milyirrtjarra) 

10 – 20 April 2018 

23 May – 1 June 2018 

Report on the WMP Cultural 

Heritage Survey (October to 

December 2018), 

Ngaanyatjarra Council, 2018 

Report covering cultural heritage surveys 

undertaken by the Ngaanyatjarra Council 

clearance team for the WMP, including the 

Jameson bypass, extension of water search area in 

the Northern Borefield, far Southern Monitoring 

Bores area and Officer Basin water tenements 

26 – 30 October 2018 

27 – 29 November 2018 
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Archaeology 

Archaeology surveys were undertaken across the Development Envelope, with a detailed survey 

focussed in the Main Development Area, TSF and Renewable Power Area and inspection level surveys in 

the main access road, Northern Borefield and Southern Monitoring Bores area of the Development 

Envelope (Appendix J4). The purposes of the archaeological surveys were to identify any archaeological 

sites that may be defined as ‘sites’ under the Aboriginal Heritage Act, and if, where necessary, undertake 

both detailed recordings of sites and consultation with Traditional Owners to ascertain the importance 

of these sites. Should removal or destruction of archaeological sites be required it would be done in 

accordance with the wishes of the relevant Traditional Owners and the requirements of the Aboriginal 

Heritage Act (including consideration for any future revisions of the Act). 

The archaeological surveys and inspections found that the majority of the Development Envelope 

contains few features that would have attracted Aboriginal occupation. Detailed searches on foot have 

been undertaken at several claypans, chalcedony scree or sub-crop, depressions or deflations in sand 

dunes, and other ephemeral water sources. These searches found very few artefacts and no traditional 

campsites. This is strong evidence that there was infrequent occupation of this land and any visits were 

brief. This confirms the comments of the Traditional Owners made during surveys, that people 

traditionally camped at the gnammas (rock holes) beyond the Development Envelope. 

Sixteen potential archaeological sites were identified in the Development Envelope, of which 15 are in 

the Main Development Area; including the renewables area. These areas included knapping centres 

where stone tools were made from chalcedony, grinding patches on sub-crops where seeds were 

processed and areas that contained small areas of flaked stone tools, or the debris from making them.  

These sites may meet the criteria for an Aboriginal heritage site under the Aboriginal Heritage Act, 

however some may not. This decision will be made by the Aboriginal Cultural Material Committee 

(ACMC) based on submission of related scientific information and consultation records. 

6.1.3.4 Natural and Historical Heritage 

While there is an interesting history of European pioneers to the region, no non-Aboriginal heritage sites 

or artefacts were identified in the project area based on both a desktop assessment of databases (InHerit, 

EPBC Act Protected Matter (Search Tool), National Heritage List, Commonwealth Heritage List, World 

Heritage List and Register of the National Estate) or during archaeological field surveys. 
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6.1.3.5 Amenity 

Visual Amenity 

The majority of the proposed project is situated within the Giles Botanical District of the Eremaean 

Province, which is characterised by ranges and hills interspersed in sand plains with rocky loams and red 

soils and sands with Mulga, Mallee and Spinifex dominating the vegetation (Beard, 1990). The West 

Musgrave region is characterised as gently undulating with an average elevation of approximately 

470 mAHD. The area is mostly flat, with sand dunes (up to 15 m relative height), low stony hillocks 

(approximately 65 m in height) and medium to large rangelands (up to 200 m in height) providing 

sporadic relief across the region (Section 7.2.3).  

Noise, Dust and Odour 

Project-specific noise monitoring has not been undertaken due to the remoteness of the proposed 

project and the lack of anthropogenic sources.  

The closest location where noise monitoring has been undertaken is Wingellina, 120 km east of the 

proposed project. Wingellina, as with the WMP, is in the Ngaanyatjarra Lands and is considered highly 

analogous to this proposed project as it is in a climatically and geologically similar area of the West 

Musgrave Province and experiences the same land uses (e.g. traditional land management by Traditional 

Owners). Estimated baseline noise at the proposed project has therefore been assumed to be analogous 

to the results collected for Wingellina.  

Noise monitoring was undertaken at Wingellina as part of baseline environmental studies for the 

proposed Wingellina Nickel Project (Lloyd George Acoustics, 2014). Monitoring included: 

• Measurement of ambient noise between 15–29 September 2014 

• Point source noise measurements in the Wingellina townsite including the existing power generation 

facility. 

Results found that the general night ambient noise level was 30.4 dB(A) (LA90) with the closest residence 

to the existing power station having a LA90 of 33 dB in worst case (southerly wind) conditions. These 

values are considered typical of remote areas with no significant anthropogenic noise sources. 

It is noted that assigned baseline noise levels are defined in the Western Australia Environment 

Protection (Noise) Regulations 1997 and are summarised in Table 6-3. 

The baseline air quality environment was summarised in Section 7.7 and detailed in Appendix H1.  
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Table 6-3: Assigned Baseline Noise Levels at West Musgrave 

Type of premises 

receiving noise 
Time of day 

Assigned level (dB) 

LA10 LA1 LAmax 

Noise sensitive 

premises: highly 

sensitive area 

0700 to 1900 hours Monday to Saturday 45 55 65 

0900 to 1900 hours Sunday and public holidays 40 50 65 

1900 to 2200 hours all days 40 50 55 

2200 hours on any day to 0700 hours Monday to 

Saturday and 0900 hours Sunday and public holidays 

35 45 55 

Noise sensitive 

premises: any area 

other than a highly 

noise sensitive area 

All hours 60 75 80 

 

6.1.4 Potential Impacts 

The EPA Guidance for social surroundings provides several mechanisms (‘issues’) for consideration 

during the EIA process, specifically: 

• Potential impacts of noise, dust and odour 

• Separation of industry and sensitive land uses 

• Cumulative emissions of noise, dust and odour 

• Identifying Aboriginal sites and significant cultural associations. 

A systematic assessment of how the proposed project interacts with the environment through social 

surroundings with consideration to the above issues was undertaken (Appendix A2). In particular, the 

assessment aimed to confirm the potential for the proposed project’s activities to interact with sensitive 

receptors that may result in direct, indirect or cumulative impacts to social surroundings-related 

environmental values. Based on this assessment, the following potential impacts were identified: 

• Project activities result in direct and unauthorised impacts to ethnographic sites of significance 

(e.g. Tjukurrpa sites) including dreaming sites, waterholes, important stands of trees and isolated 

outcrop features. 

• Project activities result in indirect and unauthorised impacts (physical or metaphysical/spiritual) to 

ethnographic sites of significance (e.g. Tjukurrpa sites) including dreaming sites, waterholes, 

important stands of trees and isolated outcrop features through: 

o The deposition of unacceptable levels of dust. 

o Reduced amenity associated with noise. 

o Changes to visual amenity. 

o Disturbance as a result of the introduction of project-related nighttime lighting. 
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o Restrictions in access to sites of ethnographic significance that constrains or otherwise changes 

the nature of land access for customary uses by Traditional Owners, for example, maintaining 

cultural connections and associations to Tjukurrpa, cultural maintenance of sites, ensuring the 

continuation of knowledge sharing between generations and access to hunting and gathering 

grounds. 

o Drawdown of groundwater negatively impacting vegetation species that are culturally important 

(this is particularly apparent for a stand of desert oaks and to a specific stand of Mulga). General 

reduction of tree health outside of known ethnographic sites may also be perceived as a 

potential impact due to the all-encompassing nature of the way Traditional Owners value the 

landscape. 

o Changes to hydrological regimes of surface water (e.g. shadowing) 

o Development of the proposed project results in changes to the holistic cultural amenity – the 

presence of the proposed project in the landscape, its proximity to ethnographic sites, and the 

cumulative indirect impacts of dust, noise, night-time light, water-related impacts, visual 

obstructions or intrusions to privacy may change the way Ngaanyatjarra People metaphysically 

or spiritually connect with some sites and the environment nearby to the proposed project. 

• Potential impacts to food resources such as goanna, bush turkey (Australian Bustard), macropods, 

emu and grubs or to species that are considered iconic in dreamtime stories. These iconic and totem 

species comprised the same suite of species as those listed as species that are regularly hunted 

(addressed in Section 7.6.5.3). 

• Project activities result in unauthorised loss or damage of archaeological sites. 

• Unacceptable amenity impacts at the site of sensitive human receptors, namely townships and main 

transport thoroughfares as a result of: 

o Changes to the visual landscape 

o Noise, dust and emissions exceeding acceptable limits 

o Interaction with community water supply at Jameson (Mantamaru) or Linton Bore (addressed in 

Section 7.3.5.1) 

o The potential of exposure to mine chemicals either reagents, or through the production of 

deleterious waste generated from leachate of rock materials (addressed in Section 7.3.5.3 and 

Section 7.5.5). 

6.1.5 Assessment of Impacts 

Each potential impact event identified in Section 6.1.4 was assessed to understand the mechanism by 

which impacts may occur, and to determine the inherent (unmitigated) risk of each potential impact. 

Using the consequence and likelihood tables in the EIA Framework (Appendix A3), it was determined 

that the inherent risk of most of the potential impact events not meeting the EPA Objective for Social 

Surroundings as a result of the proposed project of Low or Medium (Table 6-4 to Table 6-8) and thereby 
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not considered to require any specific avoidance and mitigations to meet the EPA’s Objective for Social 

Surroundings. It was determined that the inherent risk of the potential impact events for changes to 

holistic cultural amenity were assessed as High (Table 6-5) and thereby does require specific avoidance 

and mitigations to meet the EPA’s Objectives for Social Surroundings. OZ Minerals has identified a 

number of further avoidance and mitigation measures to reduce the risk of potential impacts to ALARP 

(Section 6.1.6).  

6.1.5.1 Project Interactions with Significant Ethnographic Sites 

Direct Impacts to Ethnographic Sites 

OZ Minerals has worked closely with Traditional Owners to survey the Development Envelope and its 

surroundings for ethnographic sites of cultural or heritage significance (ethnographic sites). Several 

ethnographic sites have been identified, often forming a part of dreaming trails or story lines. Each site 

has been assigned an exclusion zone by the Ngaanyatjarra Council Anthropologists in consultation with 

Traditional Owners. These prescriptive exclusion requirements have been issued to OZ Minerals and 

form an integral part of the Mining Agreement process and future operational philosophy. In response 

to the identification of exclusions zones, the proposed project’s Development Envelope has been 

reduced and reoriented to avoid identified exclusion zones. All currently identified exclusions zones have 

been excluded from the Development Envelope and as such direct impacts to these sites will be avoided. 

Due to the extensive history of cultural heritage surveys associated with the proposed project, and 

everyday familiarity of the Main Development Area and Northern Access Road, the Traditional Owners 

have a higher degree of confidence of the location of ethnographic sites in these areas. However, in 

areas that extend further from the Main Development Area where few access tracks exist such as the 

Northern Borefield and Southern Monitoring Bore area, the level of confidence of Traditional Owners in 

the potential for ethnographic sites is slightly reduced. As such, the provisions of cultural heritage survey 

reports state that these areas would be subject to more targeted heritage surveys, or pre-clearance 

surveys as greater project definition occurs. Conditions relating to land access and cultural heritage 

protection would form a component of the Mining Agreement with Traditional Owners and their 

representatives. These controls are considered robust to ensure that the direct avoidance of sites of 

ethnographic importance can be avoided and no unacceptable impacts to these sites occurs. 

Indirect Impacts to Ethnographic Sites 

It is acknowledged that while identified and physical ethnographic sites have been excluded from the 

Development Area and therefore unlikely to be directly impacted by the proposed project, there remains 

the potential for these ethnographic sites to be impacted by indirect means, including: 

• Deposition of unacceptable levels of dust 

• Reduced amenity associated with noise 
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• Changes to visual amenity 

• Changes in the lighting environment 

• Restriction of access to sites of ethnographic significance 

• Drawdown of groundwater negatively impacting vegetation species that are culturally important 

(this is particularly apparent for a stand of desert oaks and to a specific stand of Mulga). General 

reduction of tree health outside of known ethnographic sites may also be perceived as a potential 

impact due to the all-encompassing nature of the way Traditional Owners value the landscape 

• Changes to hydrological regimes of surface water (e.g. shadowing) 

• Changes to the holistic cultural amenity – the presence of the proposed project in the landscape, its 

proximity to ethnographic sites, and the cumulative indirect impacts of dust, noise, night-time light, 

water-related impacts, visual obstructions or intrusions to privacy may change the way 

Ngaanyatjarra People metaphysically or spiritually connect with some sites and the environment 

nearby to the proposed project. 

The Traditional Owners and their Agent (the Ngaanyatjarra Council) maintain some sensitivities to the 

disclosure of the location of ethnographic sites, and as such scientific evaluations relating to indirect 

impacts to ethnographic sites has been provided in a standalone appendix and has been provided in 

commercial confidence (Appendix J3). To protect the sites from disclosure, information herein is of a 

general nature. The following provides a summary of findings from the assessment of indirect impacts 

to sites of ethnographic significance. 

Dust 

A single ethnographic site may experience some indirect impacts resulting from the settlement of 

project-generated dust. This ethnographic site is located within 200 m of a highly trafficked unsealed 

road. Due to the generation of wheel-generated dust, visible dust may be observed at this site from time 

to time should no mitigations be put in place.  

No other ethnographic sites are expected to experience notable levels of dust deposition. 

Noise Amenity 

Noise may be heard at five of the nine ethnographic exclusion areas assessed; however, this noise is 

expected to be well below a level that would result in health-related impacts (i.e. less than 80 dB(A)). The 

main sources of noise that may be heard at these locations include movement of heavy vehicles (reverse 

beepers, horns and possibly engine noise) and noise from periodic blasting. This noise will become less 

notable as the mine pits get deeper, and WRDs are constructed. These mine-related structures will act 

as a noise screen, effectively attenuating the noise to varying degrees prior to reaching the ethnographic 

sites. 
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One ethnographic site 3.5 km from the proposed airstrip may experience low flying aircraft and as such 

experience periodic increases in noise. 

Visual Amenity 

Due to the significant height of infrastructure, particularly wind electricity generators at up to 250 m, 

project infrastructure would be visible from nearly all ethnographic sites, with those nearer to the project 

area being more impacted than those further away. The assessment of indirect impacts to visual amenity 

simply looked at whether sites are visible or not visible at a given location.  

A body of consultation efforts has also been undertaken relating to visual impacts, including site visits 

and the use of animations and virtual reality visualisations. As a result of these consultation activities 

there have been no significant concerns raised from the community relating to visual impacts. However, 

it is acknowledged that until the proposed impact of visual obstructions are in place, it may be 

challenging to ascertain how these impacts may be perceived and felt by Ngaanyatjarra People in 

earnest, especially in relation to Tjukurrpa sites. As such, further consultations will continue to occur as 

part of the Mining Agreement process and considered as part of ongoing project design. 

Lighting 

The project is proposed to be a continuous, 24-hour per day operation. Night external lighting would 

be needed to: 

• enable site activities to be observed 

• enable personnel to safely traverse the site 

• ensure site security 

• provide emergency lighting; this lighting would include different types of illumination and 

equipment suited to different applications. 

To mitigate against the potential for causing unreasonable nuisance as a result of the lighting, the project 

would comply with the requirements of AS 4282-1997: Control of the obtrusive effects of outdoor 

lighting. This Australian Standard provides guidance for development relative to property boundaries 

and acknowledges that with any outdoor lighting it will rarely be possible to contain all light within the 

boundaries of the property on which the lighting system is installed. Some light will inevitably be spilled 

outside the property boundaries, either directly or by reflection. The determination of when the spill 

light becomes obtrusive to others is difficult since both physiological and psychological effects are 

involved. Nevertheless, the objective of this standard is to provide a common basis for assessing the 

likely effects of developments that involve outdoor lighting. 

Given the above, it is likely that light from the proposed project would be experienced in some measure 

at the various ethnographic sites, assessed as a low to medium impact at all but one site, which was 
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located in close proximity to the Nebo WRD and would likely be subject to intrusion by haul truck 

lighting at night.  

Constraints on Physical Access  

The construction of project infrastructure within the Development Envelope may create an obstacle to 

the free movement of Ngaanyatjarra People in and across the landscape in comparison to the existing 

environment. This includes not only the physical location of project infrastructure, but areas of land 

surrounding and in between infrastructure elements that Ngaanyatjarra People may then avoid.  

Further, there are considerations related to travel across the project area, that is, from one side to the 

other. For example, people wanting to travel between Jameson (Mantamaru) and places to the south of 

the proposed project may need to adjust their route to avoid project infrastructure, and similarly for 

people wishing to travel between Winburl Rocks and the Cavanaugh Range. 

The Development Envelope has been developed to avoid direct impacts to ethnographic sites, however 

the assessment of the potential impact of access-related constraints associated with travel is difficult 

given the uncertainties associated with the origins and destinations of any particular trip. During direct 

consultation with Ngaanyatjarra Traditional Owners in September 2020, people were made aware that 

some parts of the proposed project would be restricted to ensure that community safety was maintained, 

and that where these access impediments were in place that alternate tracks would be developed in 

consultation with Traditional Owners and Ngaanyatjarra Council anthropologists to ensure that access 

to sites, and movement through the landscape remained relatively uninhibited (Figure 6-3). These 

suggestions were welcomed with some Traditional Owners nominating specific locations. 

Drawdown of Groundwater 

The evaluation of groundwater drawdown on ethnographic sites was assessed. Based on the lack of 

terrestrial GDEs at the location of ethnographic sites, and the location of ethnographic sites in relation 

to the 2 m groundwater drawdown contours for both mine pit dewatering and borefield water 

abstraction no impacts to ethnographic sites were concluded.  

As the full suite of environmental studies was not undertaken at the sites of ethnographic sites due to 

access limitations, some uncertainty on impact assessment outcomes were apparent. To manage these 

uncertainties an evaluation based on nearby available environmental data, and aerial imagery was 

undertaken. Interpretations from these datasets provide a reasonable basis to inform these assessment 

outcomes.     
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Changes of Hydrological Regimes 

No ethnographic sites are located downstream from areas where hydrological regimes may be changed 

by the placement of proposed project infrastructure. Due to the absence of ephemeral creek lines, low 

levels of relief and high infiltration and evaporation, surface flows rarely occur, even under high and 

sustained rainfall events. 

Assessment of Inherent Risk  

The assessment of inherent (unmitigated) risk of project activities resulting in either direct or indirect 

impacts on ethnographic sites of significance is provided in Table 6-4, and was determined to represent 

a Medium risk. Section 6.1.6 presents mitigation measures to further reduce the risk to ALARP.  

Table 6-4: Assessment of Inherent Risk – Impacts on Sites of Cultural or Heritage Significance 

Potential Impact 

Event 
Likelihood Consequence 

Inherent 

Risk 
Justification 

Project activities result 

in unauthorised 

impacts on 

ethnographic sites of 

cultural or heritage 

significance 

Rare Major Medium Project design has sought to avoid 

sites of cultural heritage significance, 

with none located within the 

Development Envelope. As such, 

there would be no impact from the 

proposed project on cultural 

heritage sites 

Provisions relating to land access 

and cultural heritage survey would 

form a key component of Mining 

Agreement negotiations with 

Traditional Owners and their 

representatives. 

Project activities result 

in unauthorised indirect 

impacts on 

ethnographic sites of 

cultural or heritage 

significance 

Likely Minor Medium A detailed evaluation of indirect 

impacts at ethnographic sites 

identified by Traditional Owners and 

the Ngaanyatjarra Council has shown 

that the most notable indirect 

impacts include changes in visual 

amenity and lighting at most nearby 

ethnographic sites, some 

intermittent audible noise at the 

location of some ethnographic sites, 

some changes to physical access and 

the presence of visible dust from 

time to time at a single site. 

Relevant West Musgrave Traditional 

Owners were taken to ethnographic 

sites nearby to the proposed project 

area and informed of how the nearby 

amenity (light, dust, noise and visual) 

may change as a result of the 
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Potential Impact 

Event 
Likelihood Consequence 

Inherent 

Risk 
Justification 

proposed project. Traditional Owners 

shared no material objections to 

these proposed changes. 

Community impact acceptability will 

form an ongoing part of Mining 

Agreement consultations and 

negotiations with Traditional Owners 

and their representatives and be 

considered in the associated benefits 

package. 

 

6.1.5.2 Changes to Holistic Cultural Amenity  

Both direct and indirect biophysical impacts to ethnographic sites have been assessed as insignificant. 

This is due to all ethnographic sites, which were identified by Traditional Owners and the 

Ngaanyatjarra Council, being excluded from the Development Envelope. However, the presence of the 

proposed project in the landscape, its proximity to ethnographic sites, and the cumulative indirect 

impacts of dust, noise, night-time light, water-related impacts, visual obstructions or intrusions to privacy 

may change the way Ngaanyatjarra People metaphysically or spiritually connect with some sites and the 

environment nearby to the proposed project. To encapsulate this impact event, it has been termed 

‘holistic impacts to cultural amenity’. Section 6.1.5.1 describes the exclusion and physical protection of 

ethnographic sites as identified by Traditional Owners, and the Ngaanyatjarra Council, and considers 

physical indirect impacts to them arising from numerous sources.  

Ngaanyatjarra People are said to feel and relate to the Tjukurrpa environment as a potentially ubiquitous 

presence when they are out in their country at almost any location. It has been documented that specific 

Tjukurrpa are present on every side of the Main Development Area, and the People are aware not only 

of this, but of the intermingled and holistic presence of Tjukurrpa and of its power and influence which 

permeates the entirety of the area. When travelling around the area, or sitting down within it at a camp 

site, the People respond to ephemeral phenomena like cloud formations, effects of the wind, and passing 

visual impressions of hills and trees as manifestations of the presence of Tjukurrpa Beings.  

As such, the experience of connecting with the Tjukurrpa at these locations may be altered or damaged, 

and as has occurred in areas nearby, the specific verses of Dreaming stories relating to these sites may 

no longer be told. More broadly, it can be expected that there could be a decline in the telling and re-

telling of stories, both Dreaming stories and those of contemporary history within the affected areas. 

This is because these stories are normally told when ‘on country’, and if visitation declines, so may the 

story-telling, a type of loss termed ‘ngurra mungutja’, meaning ‘country no longer brought to life 

through the visits we pay and the use we make of it’.  
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An example of this change in amenity and connection to the Tjukurrpa environment was described by 

Ngaanyatjarra Council anthropologist Bryony Nicholson (pers comm, 2020). 

“Standing near Pilpirrin, looking across to the south, the flight of Nganurti (Bush Turkey Dreaming) from 

here to the distant peaks of Mulyakura and on to Yampil, can not be experienced in the same way as before 

with the field of wind turbines and haze of dust arising from Nebo Babel in the flight path and with the 

industrial sounds of surface crushing and generators”. 

While this type of impact event has not typically been regulated by the EPA and is generally dealt with 

in Mining Agreements between proponents and Traditional Land Owners through compensation, and 

cultural maintenance provisions, OZ Minerals acknowledges these potential impacts to holistic cultural 

amenity may be potentially significant to Ngaanyatjarra People. 

It is recognised that if the WMP is to be developed, there is little that can be done to directly avoid or 

manage these ‘holistic cultural amenity’ impacts, and as such they would need to be compensated or 

offset through support programs to undertake cultural connection and maintenance practices 

elsewhere. Compensation and/or offset provisions for holistic cultural amenity impacts will be further 

developed as part of the Mining Agreement between the Traditional Owners, the Ngaanyatjarra Council 

and OZ Minerals. Cultural Provisions of the Mining Agreement would highlight the types of ‘offset’ and 

other management actions for identified ‘holistic cultural amenity’ related impacts. 

It is noteworthy that the present assessment (under Part IV of the Environmental Protection Act) 

represents just one milestone in a pathway to a mining development, and that no mining can commence 

until there is an approved Mining Agreement between the Project Proponent, relevant Traditional 

Owners and the Ngaanyatjarra Council. Traditional Owners will have the ultimate right of refusal for the 

proposed project should they feel that these holistic cultural amenity related impacts (or any others) are 

unacceptable. Consultation with Traditional Owners and the Ngaanyatjarra Council will be ongoing as 

part of the Mining Agreement process and thereafter to ensure the views and considerations of relevant 

Traditional Owners are appropriately addressed. 



West Musgrave Copper and Nickel Project 

EPA Section 38 Referral Supporting Document 
 

 

West Musgrave Project  / EPA Section 38 Referral Supporting Document Page 175 of 199 

Assessment of Inherent Risk 

The assessment of inherent (unmitigated) risk of changes to holistic cultural amenity as a result of the 

implementation of the proposed project is provided in Table 6-5, and was determined to represent a 

High risk.   

Table 6-5: Assessment of Inherent Risk – Changes to Holistic Cultural Amenity 

Potential Impact Event Likelihood Consequence Inherent Risk Justification 

Development of the 

project results in changes 

to the holistic cultural 

amenity – the presence 

of the proposed project 

in the landscape, its 

proximity to 

ethnographic sites, and 

the cumulative indirect 

impacts of dust, noise, 

nightlight, water related 

impacts, visual 

obstructions or intrusions 

to privacy may change 

the way Ngaanyatjarra 

People 

metaphysically/spiritually 

connect with some sites 

and the environment 

nearby to the proposed 

project 

Almost 

certain 

Moderate High The proposed project would change the 

existing holistic cultural amenity of the 

project area, and the impact of this may 

be significant to the Ngaanyatjarra 

People.  

Changes to holistic cultural amenity will 

be a subject of provisions in the Mining 

Agreement made between Traditional 

Owners, the Ngaanyatjarra Council and 

OZ Minerals. 

Traditional Owners were taken to 

ethnographic sites nearby to the 

proposed project area and informed of 

how the nearby amenity (light, dust, 

noise and visual) may change as a result 

of the proposed project. Traditional 

Owners shared no material objections to 

these proposed changes; however it will 

be challenging for Traditional Owners to 

have a full appreciation of this impact 

until it is observed. 

Community impact acceptability will 

form an ongoing part of Mining 

Agreement consultations and 

negotiations with Traditional Owners 

and their representatives and be 

considered in the associated benefits 

package. 

6.1.5.3 Project Interactions with Archaeological Sites 

A small number of potential archaeological sites and archaeological locations were identified in the 

Development Envelope. The sites and potential sites were considered typically small and commonplace, 

with low archaeological or scientific significance.  

Some of these places would meet the criteria for an Aboriginal heritage site under the Aboriginal 

Heritage Act, but probably not all of them. Of the sites identified, a number have been demarcated and 

would be avoided by the proposed project, however there are a small number of sites that meet the 

criteria for an Aboriginal heritage site. Should removal or destruction of archaeological sites be required 
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it would be done in accordance with the wishes of the relevant Traditional Owners and the requirements 

of the Aboriginal Heritage Act (including consideration for any future revisions of the Act) 

Three separate consultation activities with Traditional Owners were undertaken relating to 

archaeological sites and locations. Consultation activities include groups of Traditional Owners both men 

and women, Ngaanyatjarra Council Anthropologists, Archaeologists, and OZ Minerals representatives. A 

full description of the consultation outcomes is provided in Appendix J4. The following provides a 

summary of consultation outcomes: 

• Community members understand the reasons for consultation relating to archaeological sites,. There 

is an appreciation from the Traditional Owners that some archaeological sites may be destroyed as 

part of the mine development and that should removal or destruction of archaeological sites be 

required it would be done in accordance with the wishes of the relevant Traditional Owners and the 

requirements of the Aboriginal Heritage Act (including consideration for any future revisions of 

the Act). 

• There has been acceptance of the scientific assessment of the archaeological sites, however less 

understanding of why scientists or others might be interested in the artefacts and potential sites 

which are not considered sites that warrant special protection as are other ethnographic and 

Tjukurrpa sites.  

• While these sites are not considered to be ethnographically important sites or related to the 

Tjukurrpa, their sites significance is related to the knowledge that these sites represent the presences 

of their ancestors. 

• While the Traditional Owners showed far less concern about the potential or definite destruction of 

any of the archaeological sites, people found it awkward to decide about destruction of these sites.  

• Ngaanyatjarra Council anthropologists noted that such decisions would be best undertaken in 

consultation with the full Traditional Owner steering committee. 

• Given the low level of interest assigned by both Traditional Owners and archaeologists to sites that 

may be subject to disturbance, and the prevalence of other similar sites, e.g. in situ grinding stones 

and chalcedony knapping quarries within the broader area, the disturbance of these sites is not 

considered to significantly harm the social surroundings. Should removal or destruction of 

archaeological sites be required it would be done in accordance with the wishes of the relevant 

Traditional Owners and the requirements of the Aboriginal Heritage Act (including consideration for 

any future revisions of the Act). 

The assessment of inherent (unmitigated) risk of project activities resulting in loss or damage of 

archaeological sites is provided in Table 6-6, and was determined to represent a Medium risk. Section 

6.1.6 presents mitigation measures to further reduce the risk to ALARP.  
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Table 6-6: Assessment of Inherent Risk – Loss or Damage of Archaeological Sites 

Potential Impact Event Likelihood Consequence Inherent Risk Justification 

Project activities result in 

unauthorised loss or 

damage of 

archaeological sites 

 

Rare Major Medium Archaeology surveys identified potential 

sites and archaeological locations. These 

areas were considered typically small 

and commonplace, with low 

archaeological or scientific significance. 

A small number of these are located 

within the Disturbance Footprint. 

Should removal or destruction of 

archaeological sites be required it would 

be done in accordance with the wishes 

of the relevant Traditional Owners and 

the requirements of the Aboriginal 

Heritage Act (including consideration for 

any future revisions of the Act). 

Through community consultation, the 

community have assigned a low level of 

significance to identified sites and as 

such the impact on these sites is not 

considered to represent a significant 

impact. 

 

6.1.5.4 Changes to Visual Amenity at Community Settlements and Public Infrastructure 

The proposed project includes waste landform up to 60 m, and wind turbines up to 250 m in height. 

These sizes represent the largest possible variant of this infrastructure that is likely to be employed by 

the proposed project. 

Figure 6-4 demonstrates that the limit of visibility for the WRD and TSF in unobstructed areas is around 

27 km. Jameson (Mantamaru) community is only just within the zone of visibility, at 26 km from waste 

landforms. The highest points of the wind turbines are theoretically visible to around 60 km where 

unobstructed, and out to over 80 km if the viewer is positioned on hill tops. None of the WMP would be 

visible from Blackstone (Papulankutja), as the nearby Blackstone Range obstructs the view. 

A stretch of the Warburton Blackstone Road from Jameson (Mantamaru) toward Warburton 

(Milyirrtjarra) (26 km) and towards Blackstone (Papulankutja) (10 km) would have similar visibility to 

Jameson (Mantamaru), although the road runs perpendicular to the proposed project and as such would 

not be visible while looking along the road when driving. Further toward Blackstone (Papulankutja), 

visibility from the road is more limited and only the wind turbines are likely to be visible. 
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Results indicate that the proposed project would have little visual impact and specifically: 

• There would be very few observers within 15 km of the proposed project’s infrastructure 

• Due to the flat terrain, the taller infrastructure components are potentially visible from greater 

distances, but the impact is small due to the long distances and small number of nearby receptors 

• Wind turbines and WRDs and/or the TSF may be visible from Jameson (Mantamaru) and the 

Warburton Blackstone Road in good conditions, however these would constitute a very small 

percentage of the landscape and they would likely only be visible if specifically looked for from these 

locations 

• The most visible element of the proposed project is the profile of the WRDs and/or the TSF on the 

horizon, however all townships are on the edge of the visual range of this infrastructure.  

To assess the likely visual impact from Jameson (Mantamaru), three-dimensional (3D) models of the 

proposed infrastructure were generated and used to create simulated views. The simulated views were 

created for the selected viewpoint at the edge of Jameson (Mantamaru) community representing a 

standing adult (eye level 1.7 m) looking toward the project area. 

Plate 6-1 is a composite image showing the simulated view of wind turbines, final size WRDs and/or the 

TSF with a bare rock (grey) texture from the Jameson (Mantamaru) viewpoint. The photographic 

foreground texture has been added to simulate the real foreground complexity which would be 

observed. The foreground image is not from Jameson (Mantamaru) community, but is a photo taken 

within the area near to the proposed project and is considered a reasonable representation of the 

landscape. 

Plate 6-2 has been included showing the simulated view render output used to generate the composite 

image without the added foreground image. This figure has also been annotated to assist with 

identifying the project infrastructure. An additional render was also produced applying soil and 

vegetation texture from aerial imagery to the waste landforms to simulate appearance following 

rehabilitation (Plate 6-3). This indicates the waste landforms would be less visible after rehabilitation, 

however the impact on the skyline is still visible. 

Extensive efforts have been made by OZ Minerals to inform local communities about the potential for 

the proposed project to change the visual amenity of the landscape. This consultation process has 

involved, development and showing of project animations, the use of virtual reality mediums and taking 

groups of local community to visit a similar sized mining project (Prominent Hill Copper Mine in South 

Australia) and wind power electricity generator farms. Through these consultation efforts no material 

concerns have been raised relating to the alteration of the visual landscape. 

The assessment of inherent (unmitigated) risk of impacts to the visual landscape as a result of the 

proposal is provided in Table 6-7, and was determined to represent a Low risk. Section 6.1.6 presents 

mitigation measures to further reduce the risk to ALARP.  
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Table 6-7: Assessment of Inherent Risk – Impacts to the Visual Landscape 

Potential Impact Event Likelihood Consequence Inherent Risk Justification 

Implementation of the 

proposed project results 

in unacceptable impacts 

to the visual landscape at 

community settlements 

 

Possible Insignificant Low Results indicate that some components 

of the proposed project may be visible 

from some vantage points (e.g. wind 

turbines and WRDs and/or the TSF may 

be visible from Jameson (Mantamaru) 

and the Warburton Blackstone Road.  

These features would, however, 

constitute a very small percentage of the 

landscape and they would likely only be 

visible if specifically looked for from 

these locations. Coupled with this, there 

are very few observers within 15 km of 

the proposed project infrastructure.  

Through extensive consultation on visual 

impacts no material issues raised 

relating to the change of visual amenity 

to or from socially important landforms. 

 

  





Wind Turbines WRD/TSF WRD/TSF

Plate 6-1: Composite Image of Location of WRDs, TSF and Wind Turbines from Jameson and the Warburton Blackstone Road



Wind Turbines WRD/TSF WRD/TSF

Plate 6‑2: Simulated View of Location of WRDs, TSF and Wind Turbines from Jameson and the Warburton Blackstone Road



Plate 6‑3: Composite Image with Rehabilitated WRDs and TSF from the Jameson Viewpoint
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6.1.5.5 Emissions of Noise from Project Activities 

Mining and Processing 

Due to the remoteness of the site and the lack of nearby sensitive receptors, detailed noise and vibration 

modelling was considered unnecessary. OZ Minerals has however applied simplistic mathematical 

modelling to validate assumptions regarding the potential for noise emissions that may result in 

unacceptable impacts on sensitive receptors. The mathematical concepts used were: 

• Noise levels decrease by 6 dB with every doubling of distance from a point source 

• Sound level at a given distance would change by 20 Log10 (distance 1/distance 2) decibels. 

Based on other similar projects, it is assumed that the loudest noise on site is the 121 dB(A) associated 

with surface crushing activities, this equates to a sound pressure level at 1 m of approximately 110 dB. 

Using the above mathematical model, it is estimated that noise from the mining and processing 

operations would approach the nighttime baseline noise level within approximately 8 – 10 km of the 

noise-generating activities. This is conservative when benchmarked against the outputs of detailed noise 

modelling for similar operations (e.g. Wingellina Nickel Project) which predict noise levels to approach 

background within approximately 5 km of the noise-generating activities. This is likely due to the 

influence of waste rock stockpiles and other aspects of local topography and meteorology that are not 

considered in the simplified mathematical model applied here.  

Airblast and ground-borne vibration as a result of mine blasting activities are expected to dissipate to 

below levels required under Australian Standard AS 2187.2-2006 (Explosives – Storage and use – Use of 

explosives) within one or two kilometres of the source (e.g. Lloyd George Acoustics, 2014). Amenity is 

typically less affected by extremely short term, irregular noise events such as blasting compared to 

continuous emissions sources like ore crushing.  

The extent of changes to the baseline noise environment is conservatively predicted to be less than 

10 km from the noise-generating sources. The nearest residences are located at Jameson (Mantamaru), 

26 km from the proposed project. As a result, there are predicted to be no changes to baseline noise at 

Jameson (Mantamaru) community and therefore the proposed project would result in no noise amenity 

impacts. 

Airport Operations 

The proposed aerodrome at West Musgrave would be similar in form and function to airports 

constructed and operated at other remote mining operations. The final approach and departure 

flightpaths are yet to be determined, and so the proximity of these to the townships cannot be 

determined. Benchmarked noise modelling data (e.g. BHP Billiton, 2009) suggests that the 65 dBLAmax 

noise contour (representing the relevant Australian Standard AS 2021:2000 (Acoustics – Aircraft Noise 
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Intrusion – Building Siting and Construction) would occur approximately 2 km each side the runway 

centerline, and extending approximately 10 km from the runway ends. As the airstrip is located more 

than 26 km from Jameson (Mantamaru), noise from aircraft operations would meet the Australian 

Standard within the township.  

Wind Turbines 

Studies (e.g. Hansen et al, 2019, Victoria Department of Health, 2013) have indicated that noise from 

wind turbines becomes inaudible against background noises at distances of between 1 and 3.5 km, with 

no audible noise observed at distances of 7.6 to 8.8 km. Given the separation distance of more than 

26 km from Jameson (Mantamaru), noise from the operation of wind turbines would not be audible at 

Jameson (Mantamaru) and has therefore not been modelled for the purpose of this assessment. 

Reagent and Product Transport 

Table 1 of the State Planning Policy 5.4: Road and Rail Noise (Government of Western Australia, 2019b) 

provides trigger distances, where, when any part of the lot is within the specified trigger distance, an 

assessment against the policy is required to determine the likely level of transport noise and 

management/ mitigation required. These trigger distances vary between 300 m (for strategic freight and 

major traffic routes with over 500 heavy vehicle movements per day and/or 50,000 total movements per 

day) to 200 m (for other significant freight or traffic routes). Given the distance between the Jameson 

bypass road to the nearest residence at Jameson (Mantamaru) would be approximately 1.5 km, it is 

considered that there would be no significant adverse impacts on noise amenity as a result of product 

transport noise emissions.  

6.1.5.6 Emission of Dust and Odour from Project Activities 

An assessment of air quality impacts was summarised in Section 6.1.4 and presented in detail in 

Appendix H1. The extent of changes to baseline air quality is predicted to be approximately 20 km based 

on the monitoring and modelling undertaken at the similar OZ Minerals Prominent Hill operation. The 

nearest residences are located at Jameson (Mantamaru), 26 km from the proposed project. As a result, 

there are predicted to be no changes to baseline air quality at Jameson (Mantamaru), and therefore no 

direct dust and odour amenity impacts.  

The generation of particulates from on-site and off-site activities may, however, result in a change in the 

clarity of the air when viewed from a distance, with the potential for some days where the horizon (when 

looking toward the operation) appears more ‘hazy’ than is currently the case. Due to the distances 

involved, this deterioration of visual amenity is expected to be relatively minor in nature.  
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The assessment of inherent (unmitigated) risk of project generated dust and odour emissions exceeding 

acceptable limits at the site of sensitive human receptors is provided in Table 6-8, and was determined 

to represent a Low risk. Section 6.1.6 presents mitigation measures to further reduce the risk to ALARP.  

Table 6-8: Assessment of Inherent Risk – Project Generated Dust and Odour Emissions 

Potential Impact Event Likelihood Consequence Inherent Risk Justification 

Project generated noise, 

dust and odour emissions 

exceeds acceptable limits 

at the site of sensitive 

human receptors 

Rare Minor Low The nearest sensitive receptor (Jameson 

(Mantamaru) Community) is 

approximately 26 km from the proposed 

project. Benchmarking of emissions 

profiles for other, similar projects in 

Australia indicates that changes in air 

quality would be limited to less than 

20 km, with relevant air quality criteria 

met well before that. Similarly, noise 

emissions would approach night-time 

baseline levels 8–10 km from the source 

of generation.  

A bypass road has been constructed by 

the Ngaanyatjarraku Shire 1.5 km west 

of Jameson (Mantamaru) community to 

minimise amenity issues associated with 

use of the Northern Access Road. As 

such there is predicted to be no 

significant or irreversible impact to the 

amenity of sensitive receptors and 

environmental values. 

 

6.1.6 Mitigation Measures 

As described in Section 6.1.5, the inherent (unmitigated) risk of any of the identified potential impact 

events not meeting the EPA Objective for Social Surroundings as a result of the Proposal were Medium 

or Low, and therefore not considered to require any specific avoidance and mitigation measures to meet 

EPA’s Objective for Social Surroundings. OZ Minerals has however identified a number of further 

avoidance and mitigation measures to reduce the risk of potential impacts to ALARP, these avoidance 

and mitigation measures are shown in Table 6-9. 
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Table 6-9: Mitigation Measures for Social Surroundings Environmental Factor 

Potential Impact Event Mitigation 
Residual Risk 

Likelihood Consequence Residual Risk 

Project activities result in 

unauthorised impacts on 

ethnographic sites of 

cultural or heritage 

significance 

 

Measures to Avoid Rare Major Medium 

• The Development Envelope has been oriented to avoid identified cultural heritage 

exclusion areas 

• Prior to the commencement of any clearing works, the Aboriginal Sites and Objects 

Register is reviewed by Cultural Heritage Experts to confirm compliance with the 

Aboriginal Heritage Act 

• Prior to all land disturbing work, heritage surveys are conducted with relevant 

Traditional Owners to inform location of works (project works will be oriented 

around cultural heritage wherever possible) 

Measures to Minimise 

• Heritage reports that have been issued to OZ Minerals include provisions for 

ongoing cultural heritage surveys in areas where there is lower confidence. The 

provisions of heritage surveys would be a condition of the Mining Agreement 

between relevant entities 

• In areas of low confidence, or as required by the Traditional Owner groups, 

monitors would be stationed at land disturbance activities to ensure that clearing 

activities are done in accordance with agreed heritage report requirements, and to 

ensure and manage chance finds 

• See mitigations relating to land clearing in Section 7.1.6. Note: the land clearing 

process would require that disturbance permits are co-signed by cultural heritage 

advisors prior to work commencing 

• Further cultural heritage surveys or pre-clearance surveys would be undertaken in 

areas with lower levels of confidence (e.g. borefield areas), or where survey gaps 

exist once further project definition occurs 

• The Development Envelope in the borefield and southern monitoring area is larger 

than required for project infrastructure, however, provides flexibility in the event 

sites of importance are identified in pre-clearance surveys, thereby requiring siting 

adjustments 
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Potential Impact Event Mitigation 
Residual Risk 

Likelihood Consequence Residual Risk 

• A program of ‘cultural geography’ would be commissioned with the 

Ngaanyatjarra Council and Traditional Owners to characterise the cultural 

landscape beyond ethnographic sites of importance. This work may include the 

identification of graves, location of contemporary family connections, further 

research into the locations of dreaming trails and a deeper appreciation for cultural 

associations and practices performed in the West Musgrave area. This work would 

be done to assist inform chance find protocols, micro siting of infrastructure and 

provide a body of knowledge that would be used to inform cultural amenity impact 

offset strategies 

• A Cultural Heritage Management Plan (Appendix K1) has been developed in 

consultation with the Ngaanyatjarra Council to ensure adequate provisions for 

cultural heritage management and ensure cultural amenity impacts are considered 

by the project operators. This management plan includes: 

o Measures to minimise the potential for impact to sites of cultural heritage 

significance including heritage surveys, land disturbance and permit to work 

processes 

o Define mechanisms for managing ‘chance finds (including skeletal remains)’ 

o The requirement for an agreed access plan to retain safe an ongoing access to 

identified sites of cultural heritage significance 

o Details of methods for cultural heritage clearance surveys 

o Define mechanisms to increase operator cultural competency through induction 

and cultural awareness programs 

o Define requirements for ongoing engagement and consultation relating to 

potential impacts to cultural amenity and heritage 

Project activities result in 

indirect and unauthorised 

impacts on ethnographic 

sites of cultural or heritage 

significance 

Measures to Avoid Likely Minor Medium 

• The Development Envelope has been oriented to avoid identified cultural heritage 

exclusion areas 

• The Development Envelope, through known dreaming trails, has been reduced to 

the minimum required to support planned infrastructure 
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Potential Impact Event Mitigation 
Residual Risk 

Likelihood Consequence Residual Risk 

• Prior to the commencement of any clearing works, the Aboriginal Sites and Objects 

Register is reviewed by Cultural Heritage Experts to confirm compliance with the 

Aboriginal Heritage Act 

• Prior to all land disturbing work, heritage surveys are conducted with relevant 

Traditional Owners to inform location of works (project works would be oriented 

around cultural heritage wherever possible) 

Measures to Minimise 

• See Avoidance and Mitigation Measures listed for Environmental Factor–Air Quality 

• See Avoidance and Mitigation Measures listed below for ‘Project generated noise, 

dust and odour emissions exceeds acceptable limits at the site of sensitive human 

receptors’ 

• See Avoidance and Mitigation Measures listed for Environmental Factor–Inland 

Waters 

• A Cultural Heritage Management Plan (Appendix K1) has been developed in 

consultation with the Ngaanyatjarra Council to ensure adequate provisions for 

cultural heritage management and ensure cultural amenity impacts are considered 

by the project operators.  

Development of the project 

results in changes to the 

holistic cultural amenity – 

the presence of the 

proposed project in the 

landscape, its proximity to 

ethnographic sites, and the 

cumulative indirect impacts 

of dust, noise, nightlight, 

water related impacts, visual 

obstructions or intrusions to 

privacy may change the way 

Measures to Avoid Almost 

Certain 

Moderate High 

 

It is acknowledged that 

there is some uncertainty 

as to how people may feel 

once the proposed project 

is in development and fully 

constructed, once the size 

is fully realised. Given this 

• The Development Envelope has been oriented to avoid and/or minimise direct and 

indirect impacts to identified ethnographic sites 

• Prior to all land disturbing work, heritage surveys are conducted with relevant 

Traditional Owners to inform location of works (project works will be oriented 

around cultural heritage wherever possible) 

Measures to Minimise 

• See Avoidance and Mitigation Measures listed for Environmental Factor–Air Quality 

• See Avoidance and Mitigation Measures listed below for ‘Project generated noise, 

dust and odour emissions exceeds acceptable limits at the site of sensitive human 

receptors’ 
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Potential Impact Event Mitigation 
Residual Risk 

Likelihood Consequence Residual Risk 

Ngaanyatjarra People 

metaphysically/spiritually 

connect with some sites and 

the environment nearby to 

the proposed project 

• See Avoidance and Mitigation Measures listed for Environmental Factor–Inland 

Waters 

• Additional cultural heritage surveys or pre-clearance surveys would be undertaken 

in areas with lower levels of confidence (e.g. borefield areas) once further project 

definition occurs 

• In areas of low confidence, or as required by the Traditional Owner groups, 

monitors would be stationed at land disturbance activities to ensure that clearing 

activities are done in accordance with agreed heritage report requirements, and to 

ensure and manage chance finds 

• A program of ‘cultural geography’ will be commissioned with the Ngaanyatjarra 

Council and Traditional Owners to characterise the cultural landscape beyond 

ethnographic sites of importance. This work may include the identification of 

graves, location of contemporary family connections, further research into the 

locations of dreaming trails and a deeper appreciation for cultural associations and 

practices performed in the West Musgrave area. This work will be done to assist 

inform chance find protocols, micro siting of infrastructure and provide a body of 

knowledge that will be used to inform cultural amenity impact offset strategies 

• A Cultural Heritage Management Plan (Appendix K1) has been developed in 

consultation with the Ngaanyatjarra Council to ensure adequate provisions for 

cultural heritage management and ensure cultural amenity impacts are considered 

by the project operators. The Cultural Heritage Management Plan has listed the 

management measures proposed in this table (where relevant to the requirements 

of the EPA) as part of its compliance requirements.  Compensation and/or offset 

provisions to manage holistic cultural amenity impacts will be further developed as 

part of the Mining Agreement between the Traditional Owners, the Ngaanyatjarra 

Council and OZ Minerals. Cultural Provisions of the Mining Agreement would 

highlight the types of ‘offset’ and other management actions for identified ‘holistic 

cultural amenity’ related impacts. 

 

 

 

uncertainty, OZ Minerals 

has precautionarily 

assessed impacts to the 

holistic cultural amenity as 

High. 
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Potential Impact Event Mitigation 
Residual Risk 

Likelihood Consequence Residual Risk 

Measures to Rehabilitate 

• See mitigations relating to land clearing in Section 7.1.6 

• Closure planning would be undertaken in consultation with Traditional Owners and 

ensure access considerations are taken into account 

Project activities result in 

unauthorised loss or 

damage of archaeological 

sites 

Measures to Avoid Rare Major Medium 

• The development footprint and clearance areas would be oriented to avoid 

archaeological sites where practicable 

• Further archaeology clearances would be undertaken in areas where gaps currently 

exist 

Measures to Minimise 

• Sites to be avoided would be demarcated using highly visible materials to avoid 

inadvertent disturbance 

• See mitigations relating to land clearing in Section 7.1.6 

• Should removal or destruction of archaeological sites be required it would be done 

in accordance with the wishes of the relevant Traditional Owners and the 

requirements of the Aboriginal Heritage Act (including consideration for any future 

revisions of the Act) 

Implementation of the 

Proposal results in 

unacceptable impacts to the 

visual landscape 

Measures to Minimise Unlikely Moderate Medium 

• Permanent landforms such as waste rock dumps and TSFs would be similar in 

height to surrounding natural landforms (e.g. <60 m) 

Measures to Rehabilitate 

• Progressive rehabilitation would be undertaken on disturbed areas as they become 

available 

• Preparation and regular update of a Mine Closure Plan consistent with DMIRS and 

EPA Guidelines for Preparing Mine Closure Plans (DMIRS, 2020b) 

 

 



West Musgrave Copper and Nickel Project 

EPA Section 38 Referral Supporting Document 
 

West Musgrave Project  / EPA Section 38 Referral Supporting Document Page 192 of 199 

Potential Impact Event Mitigation 
Residual Risk 

Likelihood Consequence Residual Risk 

Project generated noise, 

dust and odour emissions 

exceeds acceptable limits at 

the site of sensitive human 

receptors 

 

Measures to Avoid Rare Minor Low 

• A bypass road has been constructed 1.5 km west of Jameson (Mantamaru) 

Community and based on consultation with Traditional Owners would be sealed. 

Measures to Minimise 

• Land disturbance process to ensure that the cleared area is as small as reasonably 

required thereby reducing the amount of exposed dust producing surfaces 

• Where practical, machinery movements would be confined to defined roads and 

tracks 

• Vehicle hygiene measures to be adopted for the concentrate storage shed 

(including enclosed shed and wheel wash on exit) 

• Imposition of speed limits for vehicle traffic 

• Dust minimisation measures would be implemented using water carts and fixed 

sprays 

• A section of the Northern Access Road between Jameson (Mantamaru) and the 

Development Envelope may be sealed  

• Machinery would be maintained in accordance with OEMs to minimise nuisance 

noise 

• Where necessary equipment would be enclosed to reduce nuisance noise 

Measures to Rehabilitate 

• Progressive rehabilitation would be undertaken on disturbed areas as they become 

available 

• Preparation and regular update of a Mine Closure Plan consistent with DMIRS and 

EPA Guidelines for Preparing Mine Closure Plans (DMIRS, 2020b) 
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6.1.7 Predicted Outcome 

The predicted outcome was determined in accordance with the EIA Framework developed for the 

Proposal (Appendix A3), and was based on the assessment of impacts (Section 6.1.5) and the EPA’s 

Considerations of Significance, as described in the EPA’s Statement of Environmental Principles, Factors 

and Objectives (EPA, 2020e). The results of this assessment are presented in Table 6-10. 

Following the application of mitigation measures only one risk event ‘potential impacts to holistic 

cultural amenity’ retained a residual risk of High.  

Based on this assessment, the Proposal was assessed as having a potentially significant impact on social 

surroundings-related environmental values, specifically those related to the preservation of the holistic 

cultural amenity of the area nearby to the proposed project. It is acknowledged that there is some 

uncertainty as to how people may feel once the proposed project is in development and fully 

constructed, once the size is fully realised. Given this uncertainty, OZ Minerals has precautionarily 

assessed impacts to the holistic cultural amenity as potentially significant and therefore identified Social 

Surroundings as a preliminary Key Environmental Factor. 

While this type of impact event has not typically been regulated by the EPA and is generally dealt with 

in Mining Agreements between proponents and Traditional Land Owners through compensation, and 

cultural maintenance provisions, OZ Minerals acknowledges these potential impacts to holistic cultural 

amenity may be significant to Ngaanyatjarra People. 

It is recognised that if the WMP is to be developed, there is little that can be done to directly avoid or 

manage these ‘holistic cultural amenity’ impacts, and as such they would need to be compensated or 

offset through support programs to undertake cultural connection and maintenance practices 

elsewhere. Compensation and/or offset provisions for holistic cultural amenity impacts will be further 

developed as part of the Mining Agreement between the Traditional Owners, the Ngaanyatjarra Council 

and OZ Minerals. 

OZ Minerals has developed a Cultural Heritage Management Plan (Appendix K1) in consultation with 

the Ngaanyatjarra Council to ensure suitable provisions for cultural heritage management as required 

by the EPA to meet the requirements of the EP Act (WA). 
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Table 6-10: Assessment of Impact Significance – Social Surroundings 

EPA Considerations for Significance Summary of Assessment Outcomes 
Impact Outcome 

(Significant/Not Significant) 

Values, sensitivity and quality of the 

impacted environment which is likely to be 

impacted 

Values, sensitivity, and quality of the social environment within and in areas surrounding the Development 

Envelope have been assessed as part of project-specific baseline studies. These relate primarily to: 

• The community settlement of Jameson (Mantamaru) (26 km north of the proposed project) and the 

Ngaanyatjarra Traditional Owners 

• Sites of ethnographic significance 

• Sites of archaeological significance 

• Flora and fauna of cultural significance 

• Jameson water supply and Linton bore (an ‘on-country’ bore south of the proposed Northern Borefield) 

Both direct and indirect biophysical impacts to ethnographic sites have been assessed as insignificant. This is 

due to all ethnographic sites, which were identified by Traditional Owners and the Ngaanyatjarra Council, being 

excluded from the Development Envelope. However, the presence of the proposed project in the landscape, its 

proximity to ethnographic sites, and the cumulative indirect impacts of dust, noise, night-time light, water-

related impacts, visual obstructions or intrusions to privacy may change the way Ngaanyatjarra People 

metaphysically or spiritually connect with some sites and the environment nearby to the proposed project. 

OZ Minerals acknowledges these potential impacts to holistic cultural amenity may be significant to 

Ngaanyatjarra People and as such will require further consultation and discussions as part of the Mining 

Agreement process 

All values have been considered in risk and impact assessment processes 

Potentially Significant 

Extent (intensity, duration, magnitude and 

footprint) of the likely impacts 

An area of nearly 70,000 ha has been subject to over 39 field days of ethnographic survey effort with relevant 

West Musgrave Traditional Owners and Ngaanyatjarra Council Anthropologists to identify ethnographic values. 

These surveys have been augmented with the perspectives of the Traditional Owners and the Ngaanyatjarra 

Council’s anthropologist team. The assessment of impacts considered the full potential extent and footprint of 

direct and indirect impact pathways such as dust, noise, groundwater drawdown, solute fate, surface water 

flows, light and visual impacts for each phase of the proposed project’s lifecycle 

The proposed project would result in clearing of up to 3,830 ha within a Development Envelope of 20,852 ha. 

All identified ethnographic sites and their associated exclusion zones have been excluded from the proposed 

Development Envelope and the potential for impacts therefore relate to indirect impacts.  

Potentially Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes 
Impact Outcome 

(Significant/Not Significant) 

Whilst the direct and indirect impacts to ethnographic sites are considered by this assessment as not 

significant, the holistic impact to cultural amenity may be potentially significant to Ngaanyatjarra People 

A small number of archaeological sites occur within the proposed areas to be cleared for project infrastructure. 

Should removal or destruction of archaeological sites be required it would be done in accordance with the 

wishes of the relevant Traditional Owners and the requirements of the Aboriginal Heritage Act (including 

consideration for any future revisions of the Act).. Consultation with Traditional Owners over these sites have 

indicated a relatively low level of interest. As project definition increases, further site-specific cultural heritage 

surveys will occur (in collaboration with relevant West Musgrave Traditional Owners and Ngaanyatjarra Council) 

to ensure appropriate protection is afforded to sites of importance 

The consequence of the likely impacts (or 

change) 

The consequences of social surroundings-related impact events have been assessed using a risk-based 

framework which included specifically designed consequence criteria for this Environmental Factor. The results 

of the risk assessment determined any need for further mitigation measures. Both the inherent and residual risk 

of adverse impacts to the social surroundings have generally been assessed as Low or Medium, however there 

are intangible aspects to the mitigation of potential impacts to holistic cultural amenity that have resulted in an 

inherent and residual risk which was assessed as High 

It is recognised that if the WMP is to be developed, there is little that can be done to directly avoid or manage 

these ‘holistic cultural amenity’ impacts that may result from the presence of the project in the landscape, or in 

proximity to important ethnographic sites. These ‘holistic cultural amenity’ impacts would therefore require 

offset provisions such as compensation and/or provisions to undertake cultural connection and maintenance 

practices elsewhere. Compensation and/or offset provisions for holistic cultural amenity impacts will be further 

developed as part of the Mining Agreement between the Traditional Owners, the Ngaanyatjarra Council and OZ 

Minerals. 

OZ Minerals has developed a Cultural Heritage Management Plan (Appendix K1) in consultation with the 

Ngaanyatjarra Council to ensure adequate provisions for heritage management and management of cultural 

amenity by the proposed project operations 

Potentially Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes 
Impact Outcome 

(Significant/Not Significant) 

The resilience of the environment to cope 

with the impact or change 

The environment is considered to have a high resilience to the potential impacts on social surroundings given 

the large separation distance to community receptors, avoidance of ethnographic sites and minimal overlap 

with potential archaeological sites. Few indirect impacts to Social Surrounding values have been identified 

except for some visual obstructions noted from ethnographic sites due to the significant size of proposed 

project infrastructure, and one site being potentially subject to intermittent impacts of wheel-generated dust. 

These indirect impacts would be limited to the duration of the operation and return to baseline conditions 

upon project closure 

The impact assessment has identified that there is the potential for changes in the holistic cultural amenity, and 

may be potentially significant to the Ngaanyatjarra People. Project design has involved detailed consultation 

with relevant West Musgrave Traditional Owners and Ngaanyatjarra Council. Ultimate acceptance of potential 

project risks would be reached through an agreed Mining Agreement prior to the commencement of mining 

Potentially Significant 

Cumulative impacts with other existing or 

reasonably foreseeable activities, 

developments and land uses 

There are no other current or foreseeable regional developments proposed that may impact social 

surroundings. The proposed project represents the only significant development for approximately 450 km 

Not Significant 

Connections and interactions between parts 

of the environment to inform a holistic view 

of impacts to the whole environment 

Connections and interactions between project (sources) and the receiving environment (environmental factors 

and their associated values) were considered using a source-pathway-receptor (SPR) assessment and 

subsequent risk assessment. This SPR and risk assessment allowed for an assessment of interactions between 

the various and overlapping elements of the proposed project 

Key connection between Social Surroundings relate to clearing, dust generation, noise, light, visual amenity, 

groundwater drawdown, potential reduction in availability of flora and fauna that represent culturally significant 

species and the change to the nature of land access to enable cultural practices, cultural associations and 

cultural maintenance. The present assessment has taken into consideration the combined impacts of changes 

to these combined aspects on specific receptors (e.g. specific sites of ethnographic significance and the 

broader connection of Traditional Owners to the land holistically) together with the potential impact on holistic 

cultural amenity. While there is no direct physical impact on Social Surroundings values there may be indirect 

impacts on spiritual/metaphysical values as may be perceived by Ngaanyatjarra People 

Potentially Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes 
Impact Outcome 

(Significant/Not Significant) 

The level of confidence in the predictions of 

impacts and the success of proposed 

mitigation 

There is high confidence in the location of social surrounding values such as the location of ethnographic and 

archaeological sites and the location of community settlements. Data used to support the assessment of 

indirect impacts to social surroundings such as impacts resulting from dust, groundwater drawdown, visual 

amenity and impacts to culturally significant fauna has been attained from surveys, numerical models and 

benchmarking activities and represents a fair representation on the potential for indirect impacts to these 

values 

Similarly, significant survey effort and consultation with relevant West Musgrave Traditional Owners and the 

Ngaanyatjarra Council has occurred to ascertain and address concerns related to direct and indirect impacts to 

ethnographic sites, the change in the nature of land access, perceptions of amenity and other concerns. As 

such, there is little uncertainty in the views and concerns of the Traditional Owners. Matters of concern to 

Traditional Owners and the Ngaanyatjarra Council, including land access and heritage protection, will be further 

addressed in the Mining Agreement required before mining can commence 

As project definition increases, further site-specific cultural heritage surveys will occur (in collaboration with the 

Traditional Owners and Ngaanyatjarra Council) to manage any uncertainties, and to ensure cultural associations 

are maintained and appropriate protection is afforded to sites of ethnographic importance 

It is acknowledged that there is some uncertainty as to how people may feel once the project is in development 

and fully constructed, once the size is fully realised. Given this uncertainty, OZ Minerals has precautionarily 

assessed impacts to the holistic cultural amenity as potentially significant 

Potentially Significant 

Public interest about the likely effect of the 

proposal or scheme, if implemented, on the 

environment and public information that 

informs the EPA’s assessment 

Significant targeted consultation and a number of heritage and archaeological surveys have been undertaken 

to identify and afford protection to values of social importance, including a targeted on-country consultation 

relating to the outcomes of this EP Act Part IV impact assessment. These targeted consultation events included 

the visiting of ethnographic sites near to the proposed Development Envelope to discuss how modelled 

impacts may be experienced from those sites. Based on the level of questions and discussions from Traditional 

Owners during these consultations, there was a good level of understanding of the likely impacts associated 

with the proposed project, and no material concerns or objections were expressed to the potential impacts and 

proposed mitigations discussed 

Not Significant 
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EPA Considerations for Significance Summary of Assessment Outcomes 
Impact Outcome 

(Significant/Not Significant) 

All areas identified by relevant West Musgrave Traditional Owners, Ngaanyatjarra Council and other 

stakeholders relating to potential impacts inherent to social surroundings values have been considered in this 

assessment 

Relevant West Musgrave Traditional Owners have provided their direct endorsement for the submission and 

assessment of this Proposal and have acknowledged that consultation on environment and cultural matters will 

be ongoing as part of the Mining Agreement Process. In addition, the Ngaanyatjarra Council has indicated their 

support for the present submission by way of a support letter to the EPA 
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