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EXECUTIVE SUMMARY 

The Havieron Underground Mine proposal (Havieron Proposal) is a greenfield gold-copper 

deposit located approximately 45 km east of the Greatland Telfer Gold Mine, in the Shire of 

East Pilbara and within the Great Sandy Desert region of Western Australia. It is located within 

the Martu People and Ngurra Native Title Determination area on unallocated Crown Land. 

This proposal was determined to be a Controlled Action (2021/9085) due to the presence of 

listed threatened fauna species: Greater Bilby (Macrotis lagotis), Vulnerable; and Night Parrot 

(Pezoporus occidentalis), Critically Endangered. The determination was made by DCCEEW 

to assess on preliminary documentation, with a request for further information issued. A 

subsequent variation request was approved in December 2024 to reflect the current project 

configuration, and this is reflected in the submission package. 

The Havieron Proposal, as varied, comprises:  

¶ Clearance of up to 630 ha of land within a development envelope of 5,793 ha for: 

Á Development and operation of an underground mine for recovery of gold and copper 

ore and haulage to Telfer for processing at existing facilities (also owned by 

Greatland), with an operational life of 13 years followed by a 5-year rehabilitation 

period 

Á Construction and operation of a 50km infrastructure corridor largely utilising the 

existing access road between Havieron and Telfer for haulage, water pipeline, 

electricity, borrow material, and general servicing 

Á Surface infrastructure, including a waste rock landform, paste production batch 

plant, evaporation ponds with associated pipelines and silt ponds, workshop, 

administration, and accommodation. 

¶ Continuation and expansion (if required) of the development dewatering program, with 

abstraction of up to 2 gigalitres (GL) per year of groundwater for use on site, with any 

surplus hypersaline waters sent to lined evaporation ponds. 

Potential threats related to the proposed Controlled Action  

Potential threats to Matters of National Environmental Significance (MNES) related to the 

Havieron Proposal are: 

¶ Loss or fragmentation of habitat from the proposed clearance of up to 630 ha of land 

comprising habitat for MNES as follows: 

Á 630 ha of habitat that may be used as flyways or for foraging by Night Parrot from 

time to time, but no critical breeding habitat and only 7.7 ha of potential roosting 

located outside of the disturbance footprint (Leseberg, 2025; Red Dog, 2025) 

Á 630 ha of habitat for Greater Bilby that may, depending upon resource availability, 

be used for critical burrowing and breeding (in suitable sandy substrates), foraging 

and dispersal (Biologic, 2020), noting that population monitoring shows actual 

utilisation to be sporadic and low. 

¶ Direct impacts to individuals from strike by vehicles and heavy mining equipment 
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¶ Direct impacts to individuals from entrapment (e.g. pipes, excavations) and drowning in 

mine water ponds 

¶ Indirect impacts to individuals from emissions of light, dust, noise and vibration; and 

¶ Indirect impacts to habitat quality and extent from: potential altered fire regimes, altered 

surface water flows, and emissions hypersaline mine water, and dust. 

Whilst sufficient surveys for Night Parrot have been conducted and confirm no breeding 

population of Night Parrot exists within the development envelope, suitable habitat does exist 

approximately 40 km to the southeast of Havieron to sustain a population. Uncertainty 

therefore exists regarding utilisation of flyways for foraging within the development envelope. 

This will be addressed through a 2-year acoustic monitoring program to determine occurrence 

of Night Parrot at a landscape scale. This will also allow additional results of annual Greater 

Bilby population monitoring to be considered. As an interim measure, no night haulage will be 

conducted until specialist risk assessment of strike risk to nocturnal species is conducted and 

further regulatory approval received. 

Mitigation measures  

Greatland proposes a suite of contemporary and implementable mitigation measures selected 

on the hierarchy of Avoid Ÿ Mitigate Ÿ Offset. These include designed in mitigations, 

combined with ongoing measures that are encompassed in a Significant Species 

Management Plan, and summarised below: 

Avoid  

¶ Land clearance limited to a maximum of 630 ha and avoided to the greatest extent possible 

through: 

Á Use of existing cleared areas 

Á Design of infrastructure layout and development envelope to avoid Night Parrot 

critical breeding habitat and aboriginal cultural heritage (e.g. realignment of the 

proposed haul road, set back from dunes that are culturally important to Martu).  

¶ No clearance of Night Parrot critical breeding and roosting habitat 

¶ No clearance of active Greater Bilby denning sites (noting mitigation for active burrows) 

¶ No night haulage until traffic management controls can be determined as sufficient to 

mitigate road strike risk (noting assessment will include a peer reviewed two-year 

landscape scale Night Parrot acoustic monitoring program, and an additional two-years of 

annual Greater Bilby population surveys). 

Mitigate  

¶ Pre-clearance survey conducted within two weeks of land clearance with specialist Martu 

monitors present (unless otherwise advised by JYAC) 

¶ Fauna spotters in place during land clearance to assure dispersal of individuals 

¶ In the event significant species are encountered prior to or during clearance, buffers shall 

be established as follows: 

Á 100m buffer around active Greater Bilby denning site until relocation is confirmed 

successful as per DBCA guidelines 
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Á 300m buffer around any Night Parrot nesting habitat (noting that this is considered 

highly unlikely based on specialist advice and recent survey to revised conservation 

and survey advice) 

¶ Traffic management to protect species from strike 

¶ Feral species control to at or below baseline levels 

¶ Haul road designed for a 1 in 20-year flood event with culverts and other civil controls to 

avoid altered surface water flows 

¶ Eco-ducts along haul road to minimise habitat fragmentation 

¶ Weed control to prevent uncontrollable incursion into native vegetation 

¶ Operational controls to prevent altered fire regimes, including real-time monitoring and 

local emergency services team to detect and respond to fires 

¶ Containment of highly saline mine dewater within lined evaporation ponds to avoid impacts 

on habitat 

¶ Dust suppression at point sources and on cleared areas and roads; and 

¶ Progressive and end of mine rehabilitation such that it may transition to critical habitat in 

the future. 

Population Monitoring will be undertaken in accordance with the Significant Species 

Management Plan to assess the effectiveness of mitigations and adjust measures to meet 

stated outcomes and objectives for the protection of species and their habitats. 

Offset  

After application of the abovementioned avoidance and mitigation measures, a significant 

residual impact to Night Parrot and Greater Bilby may remain. A direct offset is therefore 

applied for the life of the development to ensure populations, and their supporting habitats are 

not unduly impacted at the regional level. 

The proposed offset is a biodiversity package at a landscape scale, with two key benefits: 

¶ Habitat protection and threat reduction in the Lake Waukarlicarly area of the Martu 

Indigenous Protection Area (IPA) with the objective of addressing threats and expanding 

the extent of high-quality critical habitat for Night Parrot and Greater Bilby; and 

¶ Social contribution to Martu through funding of a ranger style program to implement the 

biodiversity offset. 

The proposed offset area comprises 3,200 ha in and around the riparian zone of Lake 

Waukarlicarly within the Warla-Warrarn Martu IPA on land covered by the JYAC-Greatland 

Indigenous Land Use Agreement (ILUA). The selected 3,200 ha is of particularly high 

ecological and cultural value. Suitability criteria are satisfied by the known presence of Night 

Parrot and Greater Bilby, and the presence of direct and indirect threats. This offers significant 

scope for conservation gain and is proposed to be co-managed between Greatland and the 

Martu Prescribed Body Corporate, Jamukurnu-Yapalikurnu Aboriginal Corporation (JYAC). 

The offset assessment exceeds the EPBC minimum criteria of 90% for both Night Parrot 

(94.44%) and Greater Bilby (249.37%). Conservation activities will be funded through a 

Managed Offset Fund governed by the existing ILUA Relationship Committee. An adaptive 
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management framework is proposed to ensure offset objectives are informed by science, 

Martu knowledge, current conservation advice, and that actions are targeted, measurable, 

flexible and agreed. Conservation actions and gain will be reported publicly as per approval 

compliance conditions. 

Mitigations on mine and actions within the proposed offset area align with current conservation 

advice for MNES and the recovery plan for Greater Bilby. 

Cumulative impact assessment and alignment with objects of the EPBC Act  

The cumulative impact and residual risks are considered to be low given the following: 

¶ The proposal is of a small scale, with no open pit and no tailings storage facility 

¶ Impacts to fauna habitats from existing clearing and up to 630 ha of additional Havieron 

clearing will not reduce the extent of any of the six mapped habitat types to less than 98%, 

within expansive, homogenous and contiguous regional habitat  

¶ Cumulative impact in the bioregion is minimal, with 99% or more of pre-European 

vegetation types remaining (inclusive of regional disturbance associated with minor roads 

and tracks, approved mining operations at Telfer and Havieron early works, exploration 

activities, and Aboriginal settlements) 

¶ Greenhouse gas emissions from the Havieron Proposal equates to 0.047% and do not 

prejudice the achievement of Australiaôs domestic and international commitments 

¶ There are no significant impacts to migratory species; and 

¶ Significant impacts to endangered Night Parrot and Greater Bilby are possible but are 

mitigated so far as is practicable on mine, and any residual impacts from the clearance of 

up to 630 ha of land accounted for in the proposed offset that meets EPBC criteria and 

contributes not only to the protected matters, but also to the Martu Traditional Owners who 

will lead implementation. 

With specific regard to the EPBC Act objectives, Greatland consider the proposal to align with 

all objects in s.3 (1) and ecologically sustainable development principles in s.3A.  

This proposal is concurrently being assessed under Part IV of the Western Australian 

Environmental Protection Act 1986. At a state level, Havieron is considered to be a Significant 

Amendment to the existing Telfer Mine where ore would be processed and intend issuing a 

single Ministerial Statement. Detailed and stringent WA state-level legislative instruments are 

in place and will be expanded upon. 

The Havieron Proposal is socioeconomically significant at a local and regional level, 

particularly to Martu, and would extend the life of the processing plant at Telfer. Greatland 

have earned the support of the Martu Traditional owners, through direct engagement and via 

JYAC their Prescribed Body Corporate. That support is provided in writing and attached to this 

referral. Ongoing direct engagement will continue for life of mine with Martu knowledge adding 

significantly to the effectiveness of mitigation measures. 

Given the proposed mitigations, rehabilitation of land to a standard at or approaching pre-

disturbance habitat quality, and the proposed biodiversity offset, Greatland consider the 

socioeconomic benefits can be realised without undue impact to the environment.  
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ABBREVIATIONS AND TERMS 

Below are the abbreviations and acronyms specific to this proposal or those that may assist 

in understanding of specialised aspects. Standard units and commonly accepted 

nomenclature are excluded. Referenced studies also apply a glossary specific to terms used 

therein. 

Abbreviation  / Term Full Title  

AEP Annual Exceedance Probability 

AHIS Aboriginal Heritage Inquiry System 

DCCEEW Department of Climate Change, Energy, the Environment and Water 

DE Development Envelope (the boundary of the project) 

DMPE WA Department of Mines, Petroleum and Exploration (formerly DEMIRS) 

DPLH WA Department of Planning, Lands and Heritage 

DSEWPC Department of Sustainability, Environment, Water, Population and Communities 

DWER WA Department of Water and Environmental Regulation  

EP Act WA Environmental Protection Act 1986 

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999 

EPA WA Environmental Protection Authority 

GDE Groundwater Dependent Ecosystem 

GHG Greenhouse Gas 

GIS Geographic Information Systems 

GSD Great Sandy Desert 

GWL Groundwater Well Licence 

ha Hectares 

HDPE High Density Polyethylene 

HHERA Human Health and Ecological Risk Assessment 

IBRA Interim Biogeographic Regionalisation for Australia 

IBSA WA Index of Biodiversity Surveys for Assessments 

IF Indicative (disturbance) Footprint 

ILUA Indigenous Land Use Agreement 

IPA Indigenous Protected Area 

JYAC Jamukurnu-Yapalikurnu Aboriginal Corporation 
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Abbreviation  / Term Full Title  

mbgl Metres below ground level 

MCP Mine Closure Plan 

mg/L Milligrams per Litre 

Mt Million tonnes 

MNES Matters of National Environmental Significance 

MW Megawatt 

NAF Non-Acid Forming 

NGER Act Commonwealth National Greenhouse and Energy Reporting Act 2007 

Ngurra Martu word for land 

NVIS National Vegetation Information System 

OMP Offset Management Plan 

PAF Potentially Acid Forming 

PEC Priority Ecological Community 

PoW Program of Work 

RIWI Act WA Rights in Water and Irrigation Act 1914 

SDP Surface Disturbance Permit 

SLOS Sub-level Open Stoping 

SRE Short-Range Endemic 

SWL Standing Water Level 

TEC Threatened Ecological Community 

TDS Total Dissolved Solids 

tCO2-e Tonnes of carbon dioxide equivalent 

WoNS Weeds of National Significance 

WRL Waste Rock Landform 
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1. INTRODUCTION 

 

1.1 PURPOSE AND SCOPE 

Background  

The proposed action is to construct and operate a greenfield underground gold-copper mine 

and associated infrastructure, including a haul road, within the Shire of East Pilbara, 450 

kilometres southeast of Port Hedland, in the Great Sandy Desert region of Western Australia 

(refer Figure 2-1). This was determined to be a Controlled Action on 21 December 2021 due 

to the presence of listed threatened fauna species, and the approach decision was made on 

5 July 2022 to assess by preliminary documentation. 

A request for further information was issued by DCCEEW on 10 August 2022. Details of the 

request and the location of responses within this RSD and supporting Attachments is provided 

in Attachment 1. 

On 23 December 2024 a variation to the Proposed Action was approved, and this is reflected 

in the proposal description and the throughout this RSD. The variation was necessitated by: 

the administrative alignment of the development envelope to relevant tenements; to reflect 

changes in surface infrastructure required to support safe mining; and to remove areas 

disturbed as part of early works from the proposed action. A further variation was approved 

on 13 November 2025 to spatially vary the Development Envelope to allow for diversion of the 

proposed haul road should any critical breeding habitat for Night Parrot be encountered and 

to reflect the current mine design (noting no change to the proposed extent of land 

disturbance). 

Purpose  

The purpose of this Referral Supporting Document (RSD) is to provide sufficient information 

for the assessment of the proposed Havieron Project on preliminary documentation, and to 

allow for meaningful public comment as part of that process.   

Scope  

The scope of this RSD is the Havieron Project 2021/9085, comprising:  

¶ Clearance of up to 630 ha of land within a development envelope of 5,783 ha for: 

Á Development and operation of an underground mine for the recovery of gold and 

copper ore and haulage to Telfer for processing at existing facilities (also owned by 

Greatland), with an operational life of 13 years followed by rehabilitation. 

Á Construction and operation of a 55km infrastructure corridor between Havieron and 

Telfer for the haulage of ore and backload of tailings for production of paste backfill, 

water pipeline, electricity, borrow material, and other materials and items as 

required. 

Á Expanded surface infrastructure, including a waste rock landform, infrastructure for 

paste production, additional evaporation ponds and associated pipelines and silt 

ponds, fleet management and administration, and accommodation. 
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¶ Continuation and expansion (if required) of the development dewatering program, with 

abstraction of up to 2 gigalitres (GL) per year of groundwater for use on site, with any 

surplus sent to lined evaporation ponds. 

The proposal is concurrently seeking approval under Part IV of the Western Australian (WA) 

Environmental Protection Act 1986. In accordance with this instrument, the Havieron Project 

is a significant amendment to the existing Telfer Gold Mine where ore is proposed to be 

processed. Whilst Telfer is discussed intermittently throughout this RSD, the controlled action 

relates only to Havieron. Interested parties can view the EPA referral documentation on the 

WA EPA website at https://www.epa.wa.gov.au/proposals/telfer-havieron-gold-mining-project. 

For ease of reference a summary of key factors not relevant at a Federal level but important 

at a state level is provided in Section 9. 

Whilst the existing Telfer Mine is outside of the scope of this proposal, where relevant, Telfer 

studies and surveys are referenced and discussed to provide regional and cumulative context. 

1.1.1 RELEVANT STANDARDS, POLICIES AND GUIDELINES 

Referral 2021/9085 and this RSD have been prepared in accordance with the following: 

¶ Significant Impact Guidelines 1.1 ï Matters of National Environmental Significance. 

Department of the Environment (2013), Commonwealth of Australia, Canberra. 

¶ Environmental Protection and Biodiversity Conservation Act 1999, Section 3A Principles 

of Ecologically Sustainable Development. 

¶ Department of Sustainability, Environment, Water, Population and Communities (2012). 

Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets 

Policy. Commonwealth of Australia, Canberra. 

¶ Department of Agriculture, Water and the Environment (2021). Guide to providing maps 

and boundary data for EPBC Act projects. Commonwealth of Australia, Canberra. 

Standards, policies and guidelines specific to an aspect, including survey standards and 

conservation advice, are stated in the relevant section. This includes relevant Western 

Australian standards, which Greatland are also required to meet. 

1.2 DESIGNATED PROPONENT DETAILS  

The Designated Proponent and Person Taking the Action in relation to 2021/9085 Havieron 

Project is: 

Greatland Pty Ltd 

ABN: 92 108 498 997 

c/o Level 2, 502 Hay Street 

Subiaco, Western Australia, 6008 

Authorised contact person for the referral is louise.cherrie@greatland.com.au 

 

 

https://www.epa.wa.gov.au/proposals/telfer-havieron-gold-mining-project
mailto:louise.cherrie@greatland.com.au
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1.3 DECISION-MAKING AUTHORITIES AND OTHER APPROVALS  

The following Decision-Making Authorities are relevant to the Havieron Proposal. It should be 

noted that the existing Telfer ILUA is the primary permissive to development of Native Title 

land and is in place for areas within 60km of the Telfer Mine. 

Commonwealth 

¶ Department of Climate Change, Energy, the Environment and Water (DCCEEW). 

Western Australia 

¶ Minister for the Environment 

¶ Department of Biodiversity, Conservation and Attractions (DBCA) 

¶ Department of Water and Environmental Regulation (DWER) 

¶ Department of Mines, Petroleum and Exploration (DMPE) 

¶ Department of Planning, Lands and Heritage (DPLH). 

Local 

¶ Shire of East Pilbara (public and environmental health related registrations only). 

Following on from any Commonwealth approval as per referral 2021/9085, other State and 

Local Government approvals are required within Western Australia as outlined in Table 1-1. 
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Table 1-1: Other Approvals Required  

Proposal Activities  Type of Approval  Relevant Legislation  Relevant approval and status  

Land clearance, mine 

and infrastructure 

development within the 

Havieron Project 

Development Envelope 

Indigenous Land Use 

Agreement (ILUA) 

Native Title Act 1993 

(Cth) 

ILUA with Jamukurnu Yapalikurnu Aboriginal Corporation (JYAC, the Prescribed Body 

Corporate [PBC]) registered in 2015 in accordance with the provisions of the Native Title 

Act. The ILUA supersedes all former agreements with the Martu People. 

Under the ILUA the Martu People agree to all mining tenements, titles and approvals for 

Greatland to carry out mining operations at the Telfer Gold Mine óproject areaô, being the 

area within a 60 km radius around the mine, except for the Karlamilyi National Park. This 

is conditional on ongoing consultation with the JYAC, oversight by Martu, and royalties 

paid at 0.5% of realised revenue. 

Ministerial Statement Environmental Protection 

Act 1986 (WA) (Part IV) 

Proposal requires Ministerial Statement and conditions issued after assessment of referral. 

The EPA referral was publicly advertised 24/11 ï 4/12/2024 and submissions responded 

to in April 2025. Final EPA Services comments are being addressed for Board decision 

late 2025. 

Mining Proposal Mining Act 1978 Havieron Project has an approved Mining Proposal (RegID 89453) and Mine Closure Plan 

(RegID 101161) for Stage 1 early works (decline development to 420 mbgl and associated 

infrastructure but no mining of ore or further clearance). 

The current Mining Proposal and Mine Closure Plan for early works will be revised to 

include the development and operation of the Havieron Project.   

Disposal of dewatering 

Construction and 

operation of evaporation 

ponds 

Wastewater Treatment 

Plant and Landfill. 

Works Approval 

Prescribed Premises 

Licence 

Environmental Protection 

Act 1986 (WA) (Part V) 

Existing approvals: 

¶ Havieron Stage 1 Wastewater Treatment Plant (W6435/2020/1 ï Category 85 Sewage 

facility) with registration received (R2532/2022/1) 

¶ Havieron Stage 1 evaporation ponds (L9455,2024 ï Category 6 Mine Dewatering) 

¶ Havieron Stage 1 Landfill (W6691/2022/1 ï Category 89 ï Putrescible Landfill site) (not 

constructed) 

¶ Havieron Evaporation Ponds 4 ï 6 (W6972/2024/1 ï Category 6 Mine Dewatering) 

Following primary approvals for further works (EPBC and WA EP Act), Evaporation ponds 

4 ï 6 will commence construction. The Licence for the existing evaporation ponds 1-3 will 

be varied for future ponds 4 -6. 
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Proposal Activities  Type of Approval  Relevant Legislation  Relevant approval and status  

Well construction and 

groundwater abstraction 

Water supply from Telfer 

to Havieron 

Construct or Alter 

Well 

Groundwater Licence 

Rights in Water and 

Irrigation Act 1914 (WA) 

(RIWI Act) 

Existing Licence to Take Water (Section 5C): 

¶ GWL204105(1) for the abstraction of 20,000 kL on E45/2962, E45/3261, E45/4701 and 

L45/537 for service corridor water bores for road construction, maintenance and 

mineral exploration purposes. 

¶ GWL202749(3) for the abstraction of 1,550 ML/annum on M45/1287 for mineral 

exploration, mining camp, mining washdown, dust suppression and dewatering for 

construction purposes. 

Amendments may be if required in the future:  

¶ Amendment to GWL202749(3) to 2 GL/annum depending on the water balance and 

feasibility decisions. 

¶ Amendment to Telfer GWL150758(16) required for any supply of Telfer water to 

Havieron depending on whether abstraction is insufficient for mine backfill paste 

production. 

Land disturbance with the 

potential to impact on 

Aboriginal heritage  

Section 18 consent Aboriginal Heritage Act 

2021 (WA) (ACH Act) 

No Section 18 applications under the AH Act are required for the Amended Proposal. 

Heritage Surveys have been undertaken by Martu within the Disturbance Envelope and all 

areas will be surveyed prior to clearing. These surveys will be undertaken by Martu prior to 

ground disturbance. 

Martu have identified areas of cultural significance in the Development Envelope. The 

Indicative Footprint has been designed to avoid these areas. Martu will continue to 

undertake heritage surveys as required and will monitor aspects of project construction. 

Martu and Newcrest will continue to work collaboratively including by way of implementing 

a Cultural Landscape Management Plan for the Amended Proposal. 

Havieron Wastewater 

Treatment Plant 

Permit to Operate 

Wastewater 

Treatment Plant 

(WWTP) 

Health Act 1911 (WA) 

(Health Act) 

Existing commercial WWTP constructed and approved by the Shire of East Pilbara and 

WA Department of Health.  

Expanded WWTP may be required depending on final accommodation decisions. 
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2. PROPOSAL 

2.1 PROPOSAL DETAILS  

2.1.1 PROPOSAL BACKGROUND 

The Havieron Underground Mine Project (Havieron Project) is a greenfield gold-copper 

deposit located approximately 45 km east of the Greatland Telfer Gold Mine, in the Shire of 

East Pilbara and within the Great Sandy Desert region as shown in Figure 2-1. It is located 

within the Martu People and Ngurrara Native Title Determination area on unallocated Crown 

Land. Tenements are outlined in Section 2.2. 

The Havieron Project is being developed by Greatland Pty Ltd (Greatland) and will utilise 

existing processing infrastructure at the Telfer Mine. The orebody lies at the base of Permian 

cover, approximately 420 m below the ground surface.  

To date, the Havieron Project has involved exploration and early works activities under State 

approvals for the purpose of: Resource definition; determining a suitable soft rock mining 

method (refer 3.4); and feasibility assessment. At that stage, the WA Environmental Protection 

Authority (EPA) did not require referral. A permit was granted for native vegetation clearing 

under the WA Environmental Protection (Clearing of Native Vegetation) Regulations 2004 

(Clearing Permit 9035/1) and Mining Proposal (RegID 89453) issued by the WA Department 

of Energy, Mines, Industry Regulation and Safety (DEMIRS) under the WA Mining Act 1978. 

Early works activities began in December 2020 once approvals were issued. This covered 

construction and mine development activities on tenements M45/1287 and L45/582, 

comprising clearance of 147 hectares (ha) and use of 56 ha of existing approved disturbance 

for site works. Approvals were based on detailed flora, vegetation and fauna survey, cultural 

heritage assessment, and additional pre-clearance cultural heritage and targeted fauna 

surveys. Early works included: temporary office, workshop and accommodation facilities; 29 

ha of hypersaline water containment cells (1-3) and silt ponds for mine dewater; a 6 ha Waste 

Rock Landform for early feasibility development; bore field; access roads; borrow pit; batch 

plant; and temporary ancillary services. The access road from Telfer was later widened from 

4.5m to 10m and additional resource definition bores approved under DMPE (formerly 

DEMIRS) Program of Works (POW). 

The project has now defined the resource and confirmed the intent to move forward with final 

design and detailed feasibility. Mine development ceased in November 2023 pending this 

EPBC referral, and assessment under Part IV of the Western Australian Environment 

Protection Act 1986 (EP Act). 
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Figure 2-1: Proposal Location  

 

2.1.2 PROPOSAL DETAILS 

Key aspects of the Havieron Proposal are detailed in Table 2-1. 

An overview of the Development Envelope and Indicative Footprint is shown in Figure 2-3, 

with detail for the mining area and access road shown in Figure 2-3 and Figure 2-4 

respectively, and around the existing Telfer Mine shown in Figure 2-5. The Indicative Footprint 

is fixed at 630 ha but may be modified within the Development Envelope if determined through 

targeted pre-clearance surveys. The siting of infrastructure within the Indicative Footprint is 

also conditional upon final design configuration and targeted pre-clearance surveys. 
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Table 2-1: Havieron Proposal Details  

Aspect  Detail  

Development Envelope (DE) 5,783 ha (57.83 km2) 

Indicative Footprint (IF) Up to 630 ha of native vegetation clearance within the DE 

Estimated Life of Mine 18 years including 5 years of rehabilitation 

Underground mine ¶ Development of the underground mine below 420 mbgl for extraction of 2 ï 

4 Mtpa gold-copper ore through Sub-Level Open Stoping (SLOS*) method 

¶ Underground crusher 

*SLOS offers lower technical risk and significantly reduces land clearance 

Mine surface infrastructure ¶ Underground (UG) mine ventilation system 

¶ Paste plant for production of approximately 70m3 per day of backfill for 

ground supports 

¶ Run Of Mine (ROM) pad for storage of ore 

¶ Development of a 12 ha Waste Rock Landform 

¶ Emulsion and explosive storage 

¶ Maintenance and fabrication workshops 

Mine dewatering ¶ Continued and expanded groundwater abstraction (mine dewater and 

borefield) under GWL202749(4) with an anticipated maximum take of up to 

2 GL per year (subject to licence variation). 

¶ Three lined Hypersaline Water Cells (4 - 6, to complement the existing 

cells 1 ï 3) and associated silt traps and dewatering pipeline 

¶ Three associated monitoring bores. 

Facilities and health 

infrastructure 

¶ Demountable administration complex, including offices, first aid and 

emergency services, workshop, warehouse and laydown areas 

¶ 250-person camp with associated Waste Water Treatment Plant and 

potable water system 

¶ Communications Tower 

¶ Raw water pond for storage of water from Telfer (abstracted under 

GWL202749(4). 

Infrastructure corridor and 

roads 

¶ Infrastructure corridor from Havieron mine (M45/1287) to Telfer Process 

Plant via L45/636 comprising: 

¶ 55 km haul road with 2 coat seal suitable for an estimated 76 round 

trips per 24-hour period (equating to 3.3 movements per hour) 

¶ Overland pipeline to transport raw water from Telfer  

¶ HV powerlines (66kV)  

¶ Approximately 30km of internal site roads. 

¶ Borrow pits for extraction of construction materials. 
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Figure 2-2: Development Envelope and Indicative Footprint  - Overview  
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Figure 2-3: Development Envelope and Indicative Footprint  - Havieron Mine area  
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Figure 2-4: Development Envelope and Indicative Footprint - Infrastructure Corridor  
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Figure 2-5: Development Envelope and Indicative Footprint - Telfer Mine area  



 

2021/9085 ï Havieron Underground Mine Project, Western Australia 702-8000-EN-REP-0020 | Revision 5 

 Page 27 of 180 

 

2.1.3 SUMMARY OF LISTED THREATENED SPECIES AND ECOLOGICAL 

COMMUNITIES (EPBC ACT S.18 AND 18A) 

The following EPBC listed threated species are relevant to the Havieron Proposal and were 

determined through surveys to be present within the Development Envelope: 

¶ Greater bilby Macrotis lagotis ï Vulnerable 

¶ Night parrot Pezoporus occidentalis ï Endangered 

All details of surveys, results, assessment and mitigations are provided in Section 6. 

EPBC listed species not identified during surveys but with the potential to be recorded are: 

¶ Great desert skink Liopholis kintorel ï Vulnerable 

¶ Red goshawk Erythrotriorchis radiatus ï Endangered 

¶ Princess parrot Polytelis alexandrae ï Vulnerable 

¶ Red knot Calidris canutus ï Endangered / Migratory 

¶ Curlew sandpiper Calidris ferruginea ï Critically endangered / Migratory 

There are no EPBC listed plants or threated ecological communities present on the Havieron 

Proposal area. 

2.2 LAND TENURE AND USE  

The Havieron proposal is situation on Unallocated Crown Land subject to the Martu native title 

determinations of 2002, 2013 and 2023. Most of the determination area is assigned óexclusive 

possessionô, including the proposed Havieron Development Envelope. An Indigenous Land 

Use Agreement (ILUA) was executed on 4/12/2015 and registered with the Native Title 

Registrar for access to and development of the project area. 

Within the determined Native Title areas, the Havieron proposal is situated within the 

boundaries of tenements as shown in Table 2-2 and Figure 2-6.  

Table 2-2: Proposal Tenure relevant to the Havieron Development Envelope  

Tenement  Tenement Holder  Commencement date  Area (ha)  

M 45/1287 Newmont NOL Pty Limited 70%  

Greatland Pty Ltd 30% 

10/09/2020 3,819 

L 45/582 Newmont NOL Pty Limited 16/11/2020 321 

L 45/583 Newmont NOL Pty Limited 16/08/2022 327 

L45/603 Newmont NOL Pty Limited  22/01/2021 2.73 

L 45/636 Newmont NOL Pty Limited  14/02/2022 2,428 

 

Given the variation to the development envelope approved 13/11/2025, Greatland will now 

proceed with variation of the associated Miscellaneous Licence to align those boundaries.
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Figure 2-6: Havieron Mine tenure  
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2.3 SOCIOECONOMIC BENEFITS 

Mineral resource projects and the associated socioeconomic benefits underpin WAôs 

economy. The Havieron Project is significant at both the regional and state level and, if 

approved, will support direct and indirect jobs, community benefits and tax and royalty 

revenues.  

The Havieron Project is crucial to extending the life of Telferôs processing plant (albeit at a 

reduced rate), which is due to end at the start of 2027 based on current mineral reserves. The 

Telfer Project currently employs around 1,700 personnel (contractors and employees) and 

provides support to Martu communities. Indeed, planning for life after Telfer is a priority for 

JYAC and Martu. The following benefits of the Havieron Proposal and continued operation of 

the Telfer site are noteworthy: 

¶ Continued sociocultural and economic investment in Martu through extension of the Social 

Investment Plan and ILUA commitments, including the payment of mining royalties at 0.5% 

of realised revenue into a Trust 

¶ Operational revenue stream to the WA government through the payment of taxes, and 

royalties paid at 2.5% for Gold and 5% on other base metals 

¶ Economic contribution from significant capital investment, with a ósource localô philosophy 

seeing those funds preferentially spent within Western Australia 

¶ Construction phase employment averaging 360 people over the 2-year construction period 

(noting some is allocated to Telfer processing plant upgrades required to process Havieron 

ore) 

¶ Direct and ongoing employment for the operational period of Havieron estimated at up to 

365 people (595 including processing at Telfer); and 

¶ Indirect employment through partnering contractors and flow on effects to offsite suppliers 

throughout the operational phase.  

In addition to socioeconomic benefits, 15-30% of revenue is from copper, which is a Strategic 

Material listed by the Australian Government due to its role in the global transition to net zero. 

Suitable avoidance and mitigation measures are proposed throughout this RSD to ensure the 

socioeconomic benefits are not to the detriment of biodiversity and protected matters, and that 

the Havieron Proposal can be implemented in line with Traditional Owner expectations. 

2.4 PROPOSAL ALTERNATIVES  

The alternative to the development of Havieron is to close the Telfer site after the projected 

depletion of mineral resource. Extending the life of the Telfer allows for the realisation of 

socioeconomic and other benefits outlined in 2.3. 

The above ódo nothingô option is not preferred due to the socioeconomic benefits. Alternatives 

have therefore focused on avoiding impacts on habitat and cultural heritage through design 

as follows: 

¶ Use of existing processing facilities at Telfer to avoid the need for new infrastructure 
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¶ Selection of underground Sub-Level Open Stoping (SLOS) method to minimise surface 

and Permian cover disturbance (i.e. no open cut) 

¶ Widening of existing exploration track to avoid native vegetation clearance; and 

¶ Realignment of the proposed haulage route based on: 

Á terrestrial fauna surveys to avoid claypan and reuse existing clearance 

Á early and ongoing engagement with the Traditional Owners has resulted in a 

footprint that avoids or minimises impacts to key landscape features that are also of 

high cultural importance, namely the sand dunes, ridgelines and claypans. 

Beyond these design changes, a suite of design and operational mitigations are applied to 

minimise impacts. These are discussed throughout this RSD. 

Approval of the Amended Proposal does not prejudice the meeting of all existing and likely 

future environmental and cultural obligations. Existing and future contingent environmental 

liabilities are able to be resolved through progressive rehabilitation and final mine closure 

planning. 

3. DESCRIPTION OF THE EXISTING ENVIRONMENT 

3.1 BIOGEOGRAPHIC REGION 

The Great Sandy Desert (GSD) comprises an Interim Biogeographic Regionalisation for 

Australia (IBRA) bioregion of 395,250km2, with the majority located within central north of 

Western Australia. The Havieron Project Area of 39.8km2 is located within the 186,367km2 

Mackay subregion (GSD2). 

GSD2 comprises open hummock grassland of Triodia pungens and Triodia schinzii with 

scattered trees of bloodwood (Corymbia spp.), and shrubs of Acacia spp., Grevillea wickhamii 

and Grevillea refracta. Gently undulating laterised uplands support shrub steppe, such as 

Acacia pachycarpa shrublands over Triodia pungens hummock grass. Calcrete and evaporite 

surfaces are associated with occluded paleo-drainage systems that traverse the desert; these 

include extensive salt-lake chains with samphire low shrublands, and Melaleuca glomerata - 

Melaleuca lasiandra shrublands (Kendrick 2001). 

The Karlamilyi National Park (R 34607) is located 26 km southeast of the Havieron Project 

area and encompasses over 1.3 million ha between the Great Sandy Desert and the Little 

Sandy Desert. The area is characterised by desert dunes, spinifex grasslands, salt lakes and 

weathered plateaux and comprise of a central belt of stony hills and undulating plains. The 

National Park has important cultural significance for the Martu. No impacts to the National 

Park are expected from the development of the project. 

3.2 VEGETATION 

The vegetation of Western Australia, including within the Great Sandy Desert (GSD) was 

mapped at the 1:1,000,000 scale by Beard (1975) and was subsequently reinterpreted and 

updated to reflect the National Vegetation Information System (NVIS) standards (NVIS 

Technical Working Group 2017). There are two Regional Vegetation Associations relevant to 
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the proposal: Vegetation Association 134; and Vegetation Association 157. The Havieron 

Proposal is predominantly Vegetation Association type 134 (Hummock grasslands, grass 

steppe and soft spinifex), with 99.44% of vegetation to remain uncleared (refer Table 5-5). 

Eighteen (18) specific flora and vegetation communities within and surrounding the Havieron 

Proposal Development Envelope were identified as part of baseline and targeted studies and 

are described in 5.3. None of the vegetation types mapped and described are listed as 

Threatened Ecological Communities in accordance EPBC criteria, nor WA Priority Ecological 

Communities. 

Fire has shaped the vegetation of the Pilbara and been a factor in determining vegetation and 

community structure. Fires have occurred in and around the Telfer ï Havieron area in 2011, 

2018, 2022, 2023, 2024 and 2025 (none related to Telfer or Havieron). The impact on has 

been considered in baseline studies was not considered significant in defining vegetation 

communities and the reasons for this are outlined in 5.2. 

3.3 CLIMATE 

The Great Sandy Desert is a dry arid area, with the resultant distinctively desert vegetation 

that comprises the Western Australian Eremaean Botanical Province region (Department of 

Biodiversity, Conservation and Attractions). Long-term monitoring at the Telfer Bureau of 

Meteorology classifies it as Tropical Semi-arid, with cyclones being a major source of rain, 

crossing the coast on average every 1-2 years, and bringing 200-400 mm of rainfall for a given 

cyclonic event (BOM 2023).   

The Havieron Project Area is 45 km (direct) from Telfer, which receives an average annual 

rainfall of 363.8 mm (data from 1974 ï 2023 [Station 013030, BOM 2023]), refer Figure 3-1. 

Most of the rainfall occurs in the summer months, with February being the wettest month with 

an average of 96.8 mm  

Temperature data is also shown on Figure 3-1, with December having the highest mean 

maximum temperature with 42.7°C. The highest maximum daily temperature was also in 

December with 46.1°C. The lowest daily temperature was 14.7°C in July. The annual mean 

BOM daily evaporation is approximately 11.3 mm. 
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Figure 3-1: Telfer Rainfall and Temperature (BoM, 2024)  

 

 
Figure 3-2: Telfer Wind Rose (BoM, 2024)  
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Official Telfer Aero BOM data is used for the purposes of this RSD due to agency assurance 

processes. However, two onsite meteorological stations have been established to provide 

comparative data with the official BOM site at Telfer and ensure design assumptions are 

correct for Havieron. As expected, the overall annual precipitation measured at onsite weather 

stations is equivalent to BoM recordings at Telfer, although individual rain events are generally 

received by either Telfer or Havieron but not both sites concurrently.  

3.4 GEOLOGY 

The Great Sandy Desert region is underlain by a range of Precambrian, Mesozoic and 

Cainozoic materials. Precambrian rocks form outcrops in the southern part of the Great Sandy 

Desert region.  Mesozoic sedimentary rocks (Purcell & Purcell 1994) form sub crops 

throughout the entire desert region, forming as ranges, local hills, mesas, buttes and exhumed 

rock pavements (Van Etten 2019). A vast sheet of red aeolian sediment, late Cainozoic to 

Quaternary in age, forms the near-surface materials through the entire desert (Van Etten 

2019). 

Regionally, the Havieron Project Area is within the Paterson ï Yeneena province (zone 152) 

(Tille 2006) which overlies the north-western Patterson Orogen and Yeneena Basin.  

The Yeneena Basin contains Mesoproterozoic and Neoproterozoic sandstone, shale and 

carbonate. Also included is a small portion of the Waukarlicarly Embayment (Canning Basin) 

which contains Phanerozoic sedimentary rocks (Tille, 2006). These are in turn overlain by 

Phanerozoic sedimentary rocks of the Canning Basin. At Havieron, the Canning Basin 

includes the early Permian Paterson Formation. 

The Permian overlaying the Havieron deposit comprises inter alia tillite and free running 

sands. Accessing the mineral resource required early works to develop a hybrid mining 

method combining traditional mining with civil tunnelling, which is globally unique. 

3.5 SOILS 

The dominant geomorphology of the Mackay has been described as Quaternary red 

longitudinal sand dune fields overlying Jurassic and Cretaceous sandstones of the Canning 

and Amadeus Basins (Kendrick 2001). Individual and bifurcated longitudinal dunes exist within 

the Development Envelope of the Havieron Project and are of high cultural value to Martu. 

Claypans are widespread within the region and are of cultural significance to the Martu People, 

therefore excluded from the proposed disturbance footprint. 

Soils within the Havieron Project area were characterised (Landloch, 2020) in accordance with 

three systems of classification as follows: 

¶ Australian Soil Classification (ASC) classification 1 defined soils as: 

 

 
1 ASC is the national system for soil classification. The scheme defines soil classes on real soil bodies using a 

key. Classes are allocated based on diagnostic horizons and the arrangement of materials in a vertical sequence 
as seen in an exposed soil profile and accounting for geographic attributes of the landform. 
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Á Rudosol ï Soils with negligible (rudimentary) pedological organisation apart from 

minimal development of an A horizon, or the presence of less than 10% of B horizon 

material in fissures 

Á Kandosol ï Gradational soils with massive or weakly structured B horizons 

(subsoils). The B horizon has a clay content that exceeds 15%. 

¶ The Western Australian Great Soil Groups (GSG) 2 classification defined soils as: 

Á Red Deep Sand ï Sand greater than 80 cm depth. Red within surface 30 cm 

Á Red Sandy Earth ï Soils with a sandy surface grading to loam by 80 cm. May be 

clayey at depth. Red within surface 30 cm 

Á Red Loamy Earth ï Soils with a loam surface and either loamy throughout or grading 

to clay by 80 cm. Red within surface 30 cm, massive or poorly structured, earthy 

fabric. 

¶ Soil Mapping Units (SMU) 3 identified three SMUs in the project area as follows:  

Á Deep Sands are wind-blown aeolian sands associated with sand dunes present 

throughout the landscape. These soils are dominated by fine sands with no 

appreciable silt or clay and no pedological development 

Á Gradational Loams are characterised by a thin layer of wind-blown aeolian sands 

that grade rapidly to sandy loam, with a gradual increase in clay content from clay 

loam to light clay at depth. The influence of wind-blown aeolian sands is less 

apparent in these soils 

Á Gradational Sands are like Deep Sands, except for a change in texture from sand to 

loam in the deeper B horizon. These soils are characterised by a buried horizon at 

depth that represents the original soil profile that was covered in wind-blown aeolian 

sands.  

Soil classifications are combined with local climactic conditions to pose the following overall 

risks within the project area, which inform risk assessment and mitigations: 

¶ Due to the low clay content and high sand content of Deep Sands and Gradational Sands, 

wind erosion is likely to occur.  The deeper, loamy material may be less prone to wind 

erosion. The risk of wind erosion is also related to the direction and speed of prevailing 

winds (refer Figure 6). The removal of vegetation could increase the risk of wind erosion 

with areas that have greater than 40% vegetation cover considered unlikely to be prone to 

wind erosion. A reduction in vegetation cover to less than 10% could increase erosion 

potential by more than one order of magnitude 

¶ Deep Sands and Gradational Sands are likely to be susceptible to water erosion, as whilst 

highly permeable, erosion rates are very high. 

 

 
2 Western Australia-specific standardised method that provides common names to the main soils to assist with communicating 

information collected as part of land resource and rangeland mapping programs. Classes are allocated based on soil texture 
and depth. 
3 SMU is the basic geographic component of a soil map and can be associated with a single or multiple soil types with 

definable characteristics. SMUs are developed based on recurring landscape and soil attributes, with minor variations in soil 
properties allowable within each unit. The purpose of SMUs is to group soils by their management requirements (e.g., depth, 
salinity, sodicity). 
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3.6 HYDROLOGY 

3.6.1 REGIONAL SURFACE WATERS 

The Havieron Project is classified as being part of the Sandy Desert River Basin within the 

Western Plateau drainage division. The Sandy Desert River Basin is an internally draining 

basin with a catchment area of approximately 43,752,400 ha. 

While there are no permanent surface water bodies, there are seasonal salt lakes of ecological 

and cultural importance. The most significant of these is the Lake Dora (Rudall River) system 

ï WA041, which is the nearest DCCEEW listed Important Wetland (WA041). The system is 

located within the Rudell River National Park that provides for a wholly protected catchment 4. 

Lake Dora is located 35 km southeast of the Havieron proposal area and receives periodic 

freshwater inflows, from the southwest via the Rudall River and from the southeast via a chain 

of lakes. These short, ephemeral creeks and rivers only flow after heavy rainfall.  

Ephemeral clay pans and playa lakes are widespread within the region, being fed by run-off 

from adjacent dunes and minor creeks. There are no defined drainage lines within the Project 

area. Runoff is derived from linear, westerly-trending sand dunes that discharge after heavy 

rainfall as sheet flow and accumulates into widespread clay pans and playa lakes where it 

temporarily ponds where it infiltrates and evaporates.  

There are no major streamlines or rivers located within a 10 km radius of the Project Area (WA 

Department of Water and Environmental Regulation [DWER] Hydrography Linear spatial 

dataset; Landgate dataset LGATE-053). 

The Havieron Project is at an elevation of about 250 m Australian Height Datum (AHD), and 

the topography grades to the west towards the Percival Paleovalley (discussed in 3.6.2). The 

Percival Paleovalley sits approximately 5 km from the Havieron Project and is a large valley 

running NW-SE at an elevation of about 242 m AHD between Havieron and Telfer. 

3.6.2 REGIONAL AND LOCAL GROUNDWATER 

Havieron is in the Paterson province, to the east of the Archaean Pilbara Craton. Multiple 

deformed and metamorphosed Palaeo- to Mesoproterozoic sedimentary and igneous rocks of 

the Rudall Complex form basement in the area (Hickman and Bagas, 1998; Bagas, 2004) and 

are overlain by sedimentary rocks of the Neoproterozoic Yeneena and northwest Officer 

basins. These are in turn overlain by Phanerozoic sedimentary rocks of the Canning Basin. At 

Havieron, the Canning Basin includes the early Permian Paterson Formation. The Paterson 

Formation is laterally equivalent to the Grant Group, plus the Poole Sandstone, and the mid-

Permian Triwhite Sandstone (Liveringa Group) which are well exposed elsewhere in parts of 

the Canning Basin such as along the shores of Lake Dora to the SE of Havieron. 

Non-glaciogenic paleo valleys (i.e. formed by ancient rivers) such as the Percival Paleovalley 

are of presumed Cenozoic age. In places, these river valleys have been incised down to the 

Permian sediments. Away from the paleo valley, the surface geology is dominated by 

 

 
4 DCCEEW Directory of Important Wetlands, accessed 30/04/2024. 



  

2021/9085 ï Havieron Underground Mine Project, Western Australia 702-8000-EN-REP-0020 | Revision 5 

 Page 36 of 180 

 

Quaternary-aged aeolian sand dunes, characteristic of the Great Sandy Desert. About 30 km 

west of Havieron, remnants of the Permian-Carboniferous fluvio-glaciation landforms outcrop. 

However, regionally the topographical lows of interdunal swales where the superficial deposits 

have completely eroded, the Permian-aged Paterson Formation is exposed. 

Locally, the depth to the water table is generally greater than 10m at the Havieron mine site, 

becoming shallow to the west (up to 5m below ground level). The Havieron development area 

is intersected by three main aquifers hosted within the Permian Paterson Formation. 

Hydrogeological investigations and conceptual modelling have been undertaken for the 

proposal and is discussed in Section 9.1.2. Specific discussion of the potential impacts and 

management of abstracted saline mine water is made in Section 9.1.3. 

3.7 INTRODUCED SPECIES 

Introduced species are associated with human settlements due to: transport from outside the 

region; anthropogenic food and water sources; and the keeping of domesticated cats with the 

potential to become feral. Havieron is located within 50km of the existing Telfer Mine which 

has had a residential (now fly-in fly-out) settlement since the mid-1970ôs to service the mine. 

In addition, six remote Aboriginal communities exist within 300km of Havieron (refer Table 

3-1). 

Species of relevance within the region are outlined below. Recordings for the Havieron 

Proposal are outlined in section 6.3.4. 

3.7.1 INVASIVE FAUNA SPECIES 

Introduced species are known to be resident within the Great Sandy Desert. The following 

introduced species occur both within the Havieron Proposal development envelope and 

regionally, based on formal surveys5, incidental recordings, and anecdotal evidence. These 

are listed with a description of the threat they pose to MNES and supporting habitat: 

Feral cat  (Felis catus) is present in 99.9% of Australiaôs land area and are known to be a 

major threat to terrestrial mammals and ground-dwelling or ground-nesting birds up to 4kg. 

Cats are considered a significant threat to Greater Bilby and Night Parrot populations due to 

their threatened species status, critical weight range, and ecological uncertainty around the 

population capacity to withstand predation (DCCEEW, Threat abatement plan for predation 

for feral 2024). 

Red Fox  (Vulpes vulpes) are highly adaptive and present throughout a myriad of habitat types 

within mainland Australia. They are known to be a major threat to fauna within the same critical 

weight range and profile as those targeted by cats, although their abundance in the Pilbara is 

likely to be lower than cats. Eradication programs for cats also tend to include foxes. 

Camel  (Camelus dromedarius) were originally introduced to Australia in 1840 and now living 

as feral populations in arid regions. They compete for native vegetation as a food source and, 

 

 
5 A Threatened Species Program Plan for Martu WDLAC Native Title Lands, Rangelands Region of WA, 

Stakeholder Report, September 2009. Department of Environment and Conservation. 
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whilst soft footed, can cause degradation to habitat. There is no formal control plan, however 

population can be adaptively managed when numbers are high. 

Whilst dingo and dingo/dog hybrids do predate upon reptiles, terrestrial mammals and ground-

dwelling or ground-nesting birds they are not included in mitigations due to the inverse 

relationship between high dingo numbers and low cat numbers6. The presence of dingo is 

considered to be of net benefit to species through control of cat and fox populations. 

Rabbits, donkeys, mice and European rat were noted in desktop assessment but are not 

pertinent to the Havieron proposal. Fortunately, Havieron and surrounds are not impacted by 

feral pigs, unmanaged goats or unfenced stock. 

Baseline data at Havieron for the above listed invasive species are provided in 6.3.4. with 

management actions contained in the proposed Significant Species Management Plan 

(Attachment V). 

3.7.2 WEEDS 

Some weed incursions have occurred around facilities at Havieron (refer Section 5.3.1) 

however there are no uncontrollable incursions and no Weeds of National Significance 

(WoNS). These are however a feature at the associated Telfer Mine and remain a focus for 

ongoing weed inspections. 

3.8 CULTURAL CONTEXT  

The Havieron Proposal is located within the traditional lands of the Martu People, which extend 

across much of the Gibson, Great Sandy and Little Sandy deserts. The Martu People hold 

exclusive possession of native title rights and interests to some 130,000 km2 of land around 

the Havieron Proposal, and rights extend to any natural flowing and subterranean water.  

Jamukurnu-Yapalikurnu Aboriginal Corporation (JYAC) is the registered native title body 

corporate that administers and manages the native title land on behalf of the Martu People 

and an ILUA has been entered into and registered with the Native Title Registrar. Strict cultural 

heritage restrictions apply under the ILUA that governs all development on Martu land within 

a 60km radius of Telfer Mine. 

Greatland recognise Martu traditional lands as a óCategory 2: Organically Evolved Landscape 

continuing landscapeô in accordance with the World Heritage Convention cultural landscape 

(Operational Guidelines 2008, Annex 3), being: 

¶ A relict (or fossil) landscape is one in which an evolutionary process came to an end at 

some time in the past, either abruptly or over a period. Its significant distinguishing features 

are, however, still visible in material form 

¶ A continuing landscape is one which retains an active social role in contemporary society 

closely associated with the traditional way of life, and in which the evolutionary process is 

 

 
6 DCCEEW European Red Fox (Vulpes vulpes) Fact Sheet; DCCEEW Background document for the Threat 

Abatement Plan for predation by feral cats, 2008. 
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still in progress. At the same time, it exhibits significant material evidence of its evolution 

over time. 

This category recognises not only Martuôs ongoing connection to their landscape but provides 

a conceptual framework and recognition for the Martuôs interconnectedness with all elements 

of their environment. We are guests upon their land. 

The definition of cultural significance is led by Martu. This occurs through direct monitoring of 

activities and senior Martu advice to identify and protect: the cultural significance of Martu 

landscape elements of importance to them; the ósocial surrounds,ô such as claypans, sand 

dunes, rocky outcrops; specific species of trees, plants, animals, and their habitat; and usage 

and ceremonial interrelationships and interconnectedness with ngurra. Specific ethnographic 

and archaeological surveys in relation to the Havieron Project are outlined in Section 4.5. 

JYAC works to advocate the cultural, social and economic strengths of Martu people. JYAC 

collaborates with Martu organisations to generate income, implement and monitor agreements 

for care, access and use of Martu country. JYAC also work with the Commonwealth, State, 

Local Government and industry to create partnerships and investments for Martu people.  

Greatland will continue to involve and take advice and direction from senior Martu knowledge 

holders through JYAC. Martu play an important and ongoing role in monitoring and adapting 

mitigation measures throughout life of mine.  

Regionally, the following areas are present but not impacted by the proposal: 

¶ Karlamilyi National Park is located 26 km southeast of the Havieron Project area and has 

important cultural significance for the Martu People, and is surrounded by the Martu native 

title determination; and 

¶ Martu manage two significant Indigenous Protected Areas (IPAs) in the local area. One of 

the IPAs (the Warla-Warrarn Martu IPA) covers Lake Waukarlicarly approximately 20 km 

north of the Telfer operation and is proposed as the location of the biodiversity offset (refer 

7). The second IPA is approximately 60km from Havieron and abuts the eastern boundary 

of the Karlamilyi National Park, with a portion covering the Percival Lakes system. 

3.9 LAND USE 

Land use in the Great Sandy Desert is predominantly tourism, mining and exploration, and 

remote community settlements (refer Table 3-1). A small percentage of grazing occurs within 

the bioregion (<10%), however there are no agricultural or pastoral activities within 100km of 

the Havieron Project area, and no known ranched stock in the vicinity. 

The existing Telfer Mine is the closest operation to the Havieron Proposal and is integrally 

linked through ownership by Greatland and the proposed processing of Havieron ore at Telfer. 

At a WA State level, the Havieron Proposal is considered a Significant Amendment to the 

existing Telfer Mine. There are no other major mining operations close to the Havieron Project. 

The nearest established mine is the Woodie Woodie manganese operation, almost 100 km 

west of Telfer. Nifty Copper Mine (currently in care and maintenance) is also located 95km 

west of Telfer. Mineral exploration by several parties is active within the Paterson Province.   
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Access to the Great Sandy Desert is by air, with Telfer being the closest airport to the Havieron 

project, and by unsealed roads and tracks. There is no rail infrastructure. 

There are no pastoral leases within the unallocated crown lands area of Great Sandy Desert. 

The nearest cattle station is more than 100km from the Havieron Proposal and ranging stock 

are not relevant.  

3.9.1 REGIONAL COMMUNITIES 

Whilst the Shire of East Pilbara covers an area of over 372,000 km2 and is the largest local 

government region in Australia, it has a population of less than 10,000 people. 

The communities of relevance to the Havieron Proposal are outlined in Table 3-1. 

The social baseline identified communities that may be impacted by Greatlandôs activities in 

the Pilbara region are as follows: 

¶ Punmu, Parnngurr (Cotton Creek), Jigalong and Kunawarritji (Well 33). These are mostly 

Martu communities, which are within 200 km of the Proposal and with Martu residents who 

may have an interest in the lands and waters affected by the Havieron Proposal 

¶ Jigalong and other Martu communities located outside the Martu determination lands 

¶ Newman and Port Hedland, both of which have regional infrastructure and services and 

regional management stakeholders. Port Hedland is where proposed copper concentrate 

would be shipped from. 

Table 3-1: Relevant communityôs overview 

Community  Community Overview  

Punmu 

Aboriginal community 

Population 126(a)   

Located within the Karlamilyi National Park Punmi is closest community to the 

existing Telfer mine, and approximately 127 km to the east by road from the Havieron 

Proposal. Punmu was established in the 1980s as part of the homeland movement 7. 

The community is comprised of residences, school, health clinic, airstrip, community 

facilities, and public accommodation. The community is managed by the Punmu 

Aboriginal Corporation. 

Parnngurr 

Aboriginal community 

Population 117(b) 

Also known as Cotton Creek, Parnngurr is located within the Karlamilyi National Park 

approximately 257 km south of the Havieron Proposal by road. The community was 

established in the 1980s as part of the homeland movement2. It is comprised of 

residences, school, airstrip, health clinic, community office, and visitor 

accommodation. The community is managed by the Parnngurr Aboriginal 

Corporation. 

Kunawarritji 

Aboriginal community 

Kunawarritji is a small and very remote community located near Well 33 on the 

Canning Stock route approximately 301 km east of the Havieron Proposal by road. 

Established in the 1980s as part of the homeland movement, it comprises residences, 

school, health clinic, community office and a small hotel. The community is mostly 

Martu and managed by the Kunawarritji Council Aboriginal Corporation. 

Jigalong 

Aboriginal community 

Located to the east of Newman approximately 301 km south-west of the Havieron 

Proposal by road. Jigalong was established in 1907 as a works centre, converted to 

 

 
7 Movement of Aboriginal people back to traditional country to live in óhomeland centresô that occurred from the early 1970ôs 
through to the late 1980ôs as an Aboriginal initiated movement. 
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Community  Community Overview  

Population 306(d) a mission in 1946, and finally became an Aboriginal community in the early 1970ôs. 

Jigalong is a relatively large Aboriginal community comprising residences, school, 

airstrip, police station, community facilities, and a guesthouse. Jigalong Community 

Incorporated manages the community. 

Nullargine 

Aboriginal community 

Town 

Population 1,159(d) 

Located on the Nullagine River approximately 259 km southwest of the Havieron 

Project by road. Nullagine was settled by Europeans during the old gold rush 

commencing in 1886. The town is not only a small regional centre, but also the home 

of the Yirrangadji Aboriginal community with mostly Martu residents. 

Newman 

Town 

Population 6,922(e) 

Located approximately 500 km southwest of the Havieron Project (direct) accessible 

by a 10 hour road trip. Established by BHP in 1968 to service the Mt Whaleback Mine, 

Newman is now the headquarters of the Shire of East Pilbara local government. It 

Newman contains modern infrastructure, public and commercial services, and is 

considered the service hub for the wider region.  

Port Hedland 

Town 

Population 17,247(f) 

Located approximately 530km north-west from the Havieron Project by road and 

sealed highway. Established in the late 1800s, Port Hedland is the major community 

service centre in the Pilbara. After port dredging and construction of a railway in the 

1960s, Port Hedland is now the worldôs largest bulk exporting port. Copper 

Concentrate from the Havieron Proposal would be shipped in bulk from Port Hedland. 

(a) https://www.indigenous.gov.au/community/punmu   

(b) https://www.indigenous.gov.au/community/parnngurr   

(c) https://www.indigenous.gov.au/community/kunawarritji  

(d) Australian Bureau of Statistics. 2021. 

(e) Shire of East Pilbara population data. 

(f) https://www.porthedland.wa.gov.au/about-council/doing-business-with-the-town-of-port-

hedland/economic-profile.aspx.  

 

 

4. STAKEHOLDER ENGAGEMENT  

4.1 RELEVANT POLICIES, STANDARDS AND GUIDELINES  

The principles for effective engagement have been informed by: 

¶ Ministerial Council on Mineral and Petroleum Resources (MCMPR) Principles for 

Engagement with Communities and Stakeholders (2005) 

¶ Interim Engaging with First Nations People and Communities on Assessments and 

Approvals under the Environmental Protection and Biodiversity Conservation Act 1999, 

2023. 

4.2 ENGAGEMENT STRATEGY 

Greatland develops and maintains relationships with stakeholders in accordance with the 

principles outlined in Table 4-1. These are designed to build trust through fulfilled 

commitments and apply throughout Life of Mine. Social Impact Assessment was undertaken 

(Tetra Tech Coffey, 2002) and has been used to inform the proposal. 

 

https://www.indigenous.gov.au/community/punmu
https://www.indigenous.gov.au/community/parnngurr
https://www.indigenous.gov.au/community/kunawarritji
https://www.porthedland.wa.gov.au/about-council/doing-business-with-the-town-of-port-hedland/economic-profile.aspx
https://www.porthedland.wa.gov.au/about-council/doing-business-with-the-town-of-port-hedland/economic-profile.aspx
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Table 4-1: Principles of stakeholder engagement  

Principle  Requirement  

FPIC Free, prior and informed consent. 

Cultural safety Cultural identity, wants and needs are protected, and diverse input and views are welcome 

Communication Communication must be open, accessible, clearly defined, two-way and appropriate. 

Transparency The process and outcomes of community and stakeholder engagement should wherever 

possible, be made open and transparent, agreed upon and documented. 

Collaboration A cooperative and collaborative approach to seek mutually beneficial outcomes 

Inclusiveness Early and genuine involvement of communities and stakeholders throughout the process. 

Integrity Community and stakeholder engagement should establish and foster mutual trust and 

respect. 

The purpose of the Stakeholder Engagement Strategy is to ensure the effective involvement 

of stakeholders throughout the proposed life of the Project. This involvement is required for all 

phases of the operation from exploration, planning and approvals to construction, 

commissioning, operation, through to final decommissioning and closure.  

The Stakeholder Engagement Strategy seeks to:  

¶ Identify the full range of stakeholders with an interest in the Project 

¶ Establish and maintain a consistent and coordinated approach for communication with the 

local community, government agencies, special interest groups and industry 

¶ Identify known and emerging environmental, social and cultural heritage aspects of the 

Project which may be of interest or concern to stakeholders 

¶ Inform stakeholders about key environmental, social and cultural heritage factors 

associated with the Project, and seek their view on the potential impacts and management 

measures to avoid or mitigate those impacts 

¶ Consider stakeholder concerns during all phases of the Project decision-making process; 

and  

¶ Ensure timely and accurate feedback and provision of information on how impacts, 

concerns and issues will be managed.  

Identified stakeholders are outlined in Table 4-3 along with their areas of known or likely 

interest. 

A number of formal studies have been undertaken to understand the social surroundings of 

the of the Havieron Project. These are outlined in   
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Table 4-2 and provided in Attachment Y. 
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Table 4-2: Social surroundings studies  

Study  Description  

Traffic assessment 

GTA Consultants (GTA) (2021) 

Baseline traffic study of public roads and implications of the Proposalôs 

infrastructure corridor on the traffic and road safety of Punmu Road and other 

community routes 

Visual amenity assessment  

Ecoscape Australia (2021) 

Visual amenity assessment including an analysis of the existing visual 

amenity of the Study Area and its surrounds. A desktop analysis, site 

photographs and a visual landscape evaluation (consistent with the Visual 

Landscape Planning in Western Australia: a manual for evaluation, 

assessment, siting and design, WAPC 2007) were completed as part of the 

baseline assessment 

Human health and ecological 

risk assessment (HHERA) 

Tetra Tech Coffey (2022) 

Assessment of potential contamination sources, pathways and receptors. 

The purpose of the HHERA was to assess the baseline conditions and 

potential impacts on off-site human populations and ecological receptors, to 

contaminants likely to be released to the environment as a result of activities 

associated with the Havieron Project. This work has been summarised in 

relation to Human Health (this section), Flora and Vegetation and Terrestrial 

Fauna  

Cultural heritage risk 

assessment (including cultural 

heritage management plan) 

Eco Logical Australia (ELA) 

(2021) 

A review of completed heritage surveys to confirm heritage sites and 

development of a Cultural Heritage Management Plan to minimise impacts to 

heritage sites 

Social risk assessment 

Tetra Tech Coffey (2021b) 

Baseline social assessment and identification of the Proposalôs potential 

social and Aboriginal cultural heritage risks with preliminary management 

measures 

4.3 KEY STAKEHOLDERS AND INTERESTS 

The key stakeholders identified for the Havieron Proposal are detailed in Table 4-3.  

Engagement commenced in 2019 in accordance with the process outlined in Section 4.2.  

 

Table 4-3: Key Stakeholders  

Stakeholder 

Group  
Stakeholder  Key Interests  

Landowners Martu People  

JYAC representing the Martu 

People as the Prescribed Body 

Corporate 

Heritage/Cultural Sites 

Preservation of Martu social and cultural fabric 

Access 

Heritage clearances and avoidance of impacts on 

country 

Post-mining land use 

Indigenous Land Use Agreement (ILUA) obligations 

Rehabilitation and Closure Progress 

Responsible environmental management 

Responsible management of the cultural landscape 

Employment and business opportunities 

Benefit for communities. 
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Stakeholder 

Group  
Stakeholder  Key Interests  

Federal 

Government 

Department of Climate Change, 

Energy, the Environment and 

Water (DCCEEW) 

Referral and assessment of impacts on 

matters of national environmental significance 

under the EPBC Act 1999. 

State Government Environmental Protection 

Authority Service Unit (EPAS) 

Assessment of referral under Part IV of the 

Environmental Protection Act 1986 (EP Act) 

Department of Water and 

Environmental Regulation 

(DWER) 

Administration of the Environmental Protection Act 

1986 (EP Act) 

Prescribed Premises works approvals, licencing 

and compliance 

Native Vegetation Clearing Permits 

Surface and Groundwater Management  

Groundwater Licensing and Abstraction 

Contaminated sites 

Department of Energy Mines, 

Industry Regulation and Safety 

(DEMIRS)  

Administration of the Mining Act 1978 (Mining Act) 

Tenement conditions 

Mining Proposals 

Mining Rehabilitation Fund (MRF) 

Closure and rehabilitation 

Safety and health 

Department of Biodiversity, 

Conservation and Attractions 

(DBCA)  

Administration of the Biodiversity Conservation Act 

2016 (BC Act) 

Flora, fauna and habitat conservation 

Minister for Mines and Petroleum 

Office 

Premierôs Office  

Other Ministerial offices 

(Environment, Deputy Premier, 

Regional Development) 

Economic/employment benefits  

Project approvals 

Biodiversity offset strategy 

Socioeconomic benefits of the Project 

Biodiversity offset strategy 

JYAC/Martu partnership/engagement 

Department of Planning, Lands 

and Heritage (DPLH) 

Native title and Indigenous; requirements  

Heritage sites 

Next land use 

Department of Fire and 

Emergency Services (DFES) 

Emergency services 

Fire breaks  

Fire reduction 

Local Government Shire of East Pilbara Post-mining land use  

Access roads 

Employment and business opportunities 

Environmental health 

Aboriginal 

organisations and 

communities 

Yamatji Marlpa Aboriginal 

Corporation (YMAC) 

Punmu, Warralong, Gooda Binya, 

Kunawarritji, Strelley, Parnngurr, 

Jigalong, Pippingarra, Irungudji, 

Kiwirrkurra 

Responsible environmental management 

Employment and business opportunities 

Road use 

Benefit for communities. 
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Stakeholder 

Group  
Stakeholder  Key Interests  

Non-government 

organisations and 

interest groups 

Conservation Council of Western 

Australia 

Wildflower Society of Western 

Australia 

Nigh Parrot Recovery Team 

Save the Bilby Fund 

Protection of conservation significant species 

Baseline and targeted flora and fauna survey data 

Population dynamics and measured ecological gain 

Threat abatement activities and learnings 

Other 

Organisations 

Neighbouring Mining Companies 

(Telfer Gold Mine, Antipa and 

Nifty) 

Access agreements 

Use of access roads (Telfer Access Road) 

Use of waste management facilities 

 

4.4 STAKEHOLDER ENGAGEMENT RESULTS  

Stakeholder Consultation Register is provided in Attachment  C. Engagement commenced in 

2019 and is summarised below. 

Greatland have worked closely with Martu, through JYAC, to secure the future of Telfer 

(important socioeconomically to Martu) through the Havieron Proposal. This has been 

designed in consultation with JYAC, monitored by Martu, and all raised issues have been 

addressed. JYAC have provided a letter of support for the project and outlining the resolution 

of final project aspects. This is provided in Attachment  Ca. 

Summary engagement actions to date have included: 

¶ Direct consultation with JYAC (as representatives of Martu) on project design, cultural 

heritage, and protection of biodiversity. Engagement utilises the pre-existing and 

longstanding relationship that relates to the Telfer Mine. This forum includes a well-

established Relationship Committee with quarterly meeting cadence and formal provision 

of all Havieron Project information. 

¶ Meetings and correspondence with DCCEEW as part of this EPBC Referral. 

¶ Meetings and correspondence with WA State departments and agencies as part of early 

works and EPA referral. 

¶ Public advertising of the Havieron Project as part of the Telfer ï Havieron Significant 

Amendment referral under s.38 of the EP Act 1986. Two public representations were 

received and responded to through the referral process. 

¶ Community Survey: 

A community survey was co-developed with JYAC, which was jointly designed and builds 

upon an existing survey that has previously been delivered in Martu communities. The 

survey was undertaken by JYAC staff and a number of community facilitators in late 2021 

and early 2022. Although it was originally planned to collect data solely from a sample of 

the population from Martu desert communities, it was not possible to gain entry to these 

communities due to outbreaks of COVID-19 in the Pilbara in 2022. Consequently, for 

surveys collected in 2022, JYAC identified Martu with interests in these communities 

located in Port Hedland, South Hedland, Newman and Perth.   
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The survey is a community-driven Martu resource that will be used to inform Greatlandôs 

understanding of baseline status and identified needs.  

A proponent-specific addendum was developed which collects targeted information on 

Martu views on Telfer and exploration in the region and Martu concerns and aspirations 

regarding the Havieron Project. 

¶ Key stakeholder interviews: 

Key Martu stakeholders in Martu communities were consulted through formal and semi-

formal interviews during two blocks ï the first during May and June 2021 and the second 

between February and April 2022. Interviews were held by teleconference and telephone.  

Stakeholders included Aboriginal non-government organisation (NGO) stakeholders, 

Aboriginal corporation representatives, and representatives from community health, 

education and emergency services providers. The findings of these interviews are being 

used to inform Newcrestôs understanding of community baseline issues and potential 

concerns and aspirations related to the Amended Proposal. In accordance with JYACôs 

wishes, these interviews occurred both alongside and after the delivery of the community 

survey. 

¶ Workshops with JYAC: 

Consultants for Greatland met with JYAC to discuss the findings of the social impact 

assessment and obtain JYACôs feedback on the potential impacts of the Havieron Project 

on Martu social values. In addition, Greatland has planned a workshop with JYAC with 

technical specialists from the environmental and social impact assessment study to 

support the feasibility study. 

In addition to the targeted engagement outlined above, Greatland is committed to 

engaging with JYAC and Martu communities throughout the Havieron and Telfer Project 

cycle. Ongoing engagement will be undertaken and planned in consultation with JYAC. 

¶ Provision of information for óbrowsingô stakeholders: 

A number of stakeholders are considered óbrowsersô or consumers of information and 

data on habitat and conservation species. No active engagement has occurred with 

these parties however the availability of information and public consultation occurs 

through Commonwealth and State referrals, and the ongoing submission of survey data 

to IBSA. The public provision of data and information will occur for Life of Mine. 

4.5 ABORIGINAL CULTURAL HERITAGE  

As the Traditional Owners of the land, the Martu People are the most significant stakeholder 

for the Havieron Project. Through all phases of the Havieron Project and in all dealings under 

the ILUA, Greatland acknowledge the following as guiding principles:  

¶ Martu traditional lands are a óCategory 2: Organically Evolved Landscape continuing 

landscapeô in accordance with the World Heritage Convention cultural landscape 

(Operational Guidelines 2008, Annex 3), being: 
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Á A relict (or fossil) landscape is one in which an evolutionary process came to an 

end at some time in the past, either abruptly or over a period. Its significant 

distinguishing features are, however, still visible in material form 

Á A continuing landscape is one which retains an active social role in contemporary 

society closely associated with the traditional way of life, and in which the 

evolutionary process is still in progress. At the same time it exhibits significant 

material evidence of its evolution over time. 

This category recognises not only Martuôs ongoing connection to their landscape but provides 

a conceptual framework and recognition for the Martuôs interconnectedness with all elements 

of their environment.  

¶ ñNothing about Martu without Martuò guides all actions and is a cornerstone of the ILUA 

¶ The definition of cultural significance is led by Martu and protects: Martu landscape 

elements of importance to them; the ósocial surroundsô such as claypans, sand dunes, and 

rocky outcrops; specific species of trees, plants, animals, and their habitat; and 

consequent material usage and ceremonial interrelationships and interconnectedness with 

ngurra. 

¶ Martu communities are understood to collect bush foods and undertake hunting. Although 

foraging locations are selected based on seasonable availability of the food, habitat, 

technology and search strategy, foraging trips are generally located within 25 km to 50 km 

of communities.  

JYAC works to advocate the cultural, social and economic strengths of Martu people. JYAC 

collaborates with Martu organisations to generate income, implement and monitor agreements 

for care, access and use of Martu country. JYAC also works with the Commonwealth, State, 

Local Government and industry to create partnerships and investments for Martu people. 

Greatland supports these objectives. 

There are no registered aboriginal heritage sites located within the Havieron Project 

development envelope (AHIS Register search May 2022). A significant number of aboriginal 

cultural heritage surveys have been conducted by specialists with Martu cultural advisors. 

Both archaeological and ethnographic surveys have been completed and are used in 

combination to determine significance of an area of object based on tangible and intangible 

elements. These are described in Table 4-4. Aboriginal cultural heritage surveys are not 

included as appendices because details are considered confidential at the request of the Martu 

People. Areasome areas are still to be fully surveyed, and this will occur as part of pre-

disturbance mitigations should the Significant Amendment be approved. 

Greatland are guests upon Martu land and as such notification of works, provision of all 

documentation to JYAC, and monitoring by Martu is required. The heritage management 

provisions of the ILUA enable JYAC to formally object to any proposed and notified works. 

Greatland have received written support from JYAC for both the Havieron Project (Attachment 

Ca) and the proposed Offset (Attachment Qa). 
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Table 4-4: Aboriginal cultural heritage surveys  

Survey type  Year conducted  Survey details  

Archaeological and ethnographic 2019 Report of an Aboriginal Archaeological Work Area Clearance Survey of the Proposed Havieron Project and 

Punmu Road Access Track (E45/4701 and E45/2529) in the Martu People Native Title Determination Area, 

Great Sandy Desert, Pilbara, Western Australia [HERNEW011-A]. 

Ethnographic 2019 Final report regarding the ethnographic work program clearance and work area clearance heritage survey 

undertaken over Newcrest Mining Ltdôs Havieron, Thomsons, Camp Dome, and AEM project areas 

undertaken by the Martu representatives and Yamatji Marlpa Aboriginal Corporation (YMAC) 

[HERNEW011-E]. 

Ethnographic 2019 Preliminary advice regarding the ethnographic site avoidance heritage survey of the Havieron project area 

undertaken by the Martu representatives and YMAC [M45/1287]. 

Archaeological and ethnographic 2019 Final report regarding the archaeological and ethnographic work program clearance heritage survey of the 

Havieron Track Extension project area undertaken by Martu representatives and YMAC [HERNEW015]. 

Ethnographic 2019 Clearance of exploration sites (drill site, camp). 

Archaeological and ethnographic 2019 Clearance of northern access road. 

Consultation 2020 Short report regarding the community consultation of proposed sand dune crossings within Area B and 

Area C Havieron project areas undertaken by Martu representatives, Western Desert Lands Aboriginal 

Corporation (now JYAC), and YMAC [HERNEW026-C]. 

Archaeological and ethnographic 2020 Report: Archaeological and Ethnographic Work Area Clearance Survey of Areas F, G, and J at the 

Havieron Project, with the Martu Traditional Owners [HERNEW023]. 

Archaeological 2020 Report of an Aboriginal Archaeological Work Program Clearance Survey of the Proposed Havieron Project 

(E45/4701, E45/4518, E45/4867 and E45/2962) on the Martu Native Title Determination Area, Great Sandy 

Desert, Pilbara, Western Australia [HERNEW018-A]. 

Ethnographic 2020 Final report regarding the ethnographic heritage surveys of the Havieron Exploration Access Track, 

Havieron Areas A & B and Seismic Line Project areas undertaken by representatives of the Martu native 

title group and YMAC [HERNEW018-E]. 

Archaeological 2020 Heritage clearance of infrastructure corridor (excluding sand dune crossings). 
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Survey type  Year conducted  Survey details  

Archaeological and ethnographic 2021 Heritage clearance of infrastructure corridor (three sand dunes and consultation regarding other sand 

dunes). 

Ethnographic 2021 Final report regarding the ethnographic heritage survey of an all-weather access road and infrastructure 

corridor to the Havieron Exploration Project areas undertaken by Martu representatives and YMAC 

[M45/1287, L45/537]. 

Archaeological 2021 Preliminary advice of an Aboriginal archaeological Work Area Clearance Survey of areas for proposed test 

pitting, dynamic penetrometer testing, drilling, and associated access tracks within the proposed Havieron 

Infrastructure Corridor (E45/5135, E45/5312, E45/4867, E45/4758, E45/4701,  E45/5462, E45/5311, 

M45/765, L45/69, L45/106 and L45/80) in the Martu People Native Title Determination Areas, Great Sandy 

Desert, Pilbara, Western Australia [HERNEW030-A]. 

Archaeological 2021 Report of an Aboriginal Archaeological Work Area Clearance Survey of the Proposed Havieron 

Infrastructure Corridor (E45/5462, L45/106, G45/2, E45/4758, E45/5135, E45/4867, E45/4701 and 

E45/5311) in the Martu People Native Title Determination Area, Great Sandy Desert, Pilbara, Western 

Australia [HERNEW028-A]. 

Ethnographic 2021 Final report regarding the ethnographic heritage survey of an all-weather access road and infrastructure 

corridor to the Havieron Exploration Project areas undertaken by Martu representatives and YMAC 

[HERNEW028-E]. 

Ethnographic 2021 Ethnographic report regarding the heritage assessment of an all-weather access road and infrastructure 

corridor to the Havieron Project areas undertaken by Martu representatives and YMAC [HERNEW030-E]. 

Archaeological and ethnographic 2021 Report on an Archaeological and Ethnographic Work Area Clearance of TSF8 at Telfer Gold Mine, and an 

Archaeological and Ethnographic Consultation of Sand Dune Crossings at the Havieron Project, with the 

Martu Traditional Owners [HERNEW026]. 

Ethnographic 2021 Ethnographic heritage report on proposed works associated with an all-weather IC and access roads to the 

Havieron Exploration Project areas undertaken by Martu representatives and YMAC (YMAC 2021c). 

Archaeological 2021 Report of an Aboriginal archaeological Work Area Clearance and Work Program Clearance Survey of 

proposed new tracks, drill pads, a camp location and polygons associated with proposed infrastructure 

activities in the Havieron Project area (E45/2962, E45/3261, E45/4758, L45/0106, M45/0205, M45/0033, 

M45/0007, M45/0720, M45/0763, M45/0765, M45/0772 and M45/0008, MK Minerals tenement E45/5462, 

Greatland tenement M45/1287 and Antipa Resources tenements E45/4867, E45/5135 & E45/5312), in the 
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Survey type  Year conducted  Survey details  

Martu People Native Title Determination Areas, Great Sandy Desert, Pilbara, Western Australia 

HERNEW038 ï Powerlines, Camp Dome and Southern Dune Crossing Survey.  

Ethnographic 2021 Ethnographic heritage report on proposed Telfer Powerlines works associated with an all-weather access 

road and infrastructure corridor to the Havieron Project areas undertaken by Martu representatives and 

YMAC (YMAC 2021e). 

Ethnographic  Final ethnographic heritage report on work area clearance survey of proposed Infrastructure Corridor Dune 

Crossings to the Havieron Project undertaken by Martu representatives and YMAC (YMAC, 2021d). 

Archaeological 2021 Report of an Aboriginal archaeological Work Area Clearance and Work Program Clearance Survey of 

proposed new tracks, drill pads, a camp location and polygons associated with proposed infrastructure 

activities in Newcrestôs Havieron Project area (E45/2962, E45/3261, E45/4758, L45/0106, M45/0205, 

M45/0033, M45/0007, M45/0720, M45/0763, M45/0765, M45/0772 and M45/0008, MK Minerals tenement 

E45/5462, Greatland tenement M45/1287 and Antipa Resources tenements E45/4867, E45/5135 & 

E45/5312), in the Martu People Native Title Determination Areas, Great Sandy Desert, Pilbara, Western 

Australia [HERNEW038-A] 

Archaeological 2022 Final report regarding the archaeological Work Program Clearance heritage survey for the Proposed 

infrastructure corridor and core yard areas covering tenements G45/1 & G45/2; M45/7, M45/8, M45/33, & 

M45/205; & L45/106 AND L45/636, undertaken by Martu participants and YMAC [HERNEW041-A]. 

Ethnographic 2022 Ethnographic work program clearance within the Havieron Project Area M45/1287 and the proposed 

Infrastructure Corridor undertaken by Martu participants and YMAC, Western Australia [HERNEW044-E] 



 

2021/9085 ï Havieron Underground Mine Project, Western Australia 702-8000-EN-REP-0020 | Revision 5 

 Page 51 of 180 

 

5. FLORA AND VEGETATION  

5.1 RELEVANT POLICIES, STANDARDS AND GUIDELINES 

Table 5-1: Policies,  standards and guidelines for flora and vegetation  

Polic ies, standards and  guid elines  relevant to 

flora and vegetation  

Consideration in this  

EPBC Referral  

Technical Guidance ï Flora and Vegetation Surveys for 

Environmental Impact Assessment (EPA 2016) 

Design of flora and vegetation surveys 

Assessment of vegetation condition and type 

Guidance Statement No. 6 ð Rehabilitation of 

Terrestrial Ecosystems (EPA 2006). 

Noted and considered in rehabilitation of cleared 

areas 

EPBC Act listings database Comparison of surveys against EPBC listings 

Western Australian Organism List (WAOL) Comparison of surveys against WA listings for 

declared plants and Federal listing of Weeds of 

National Significance (WoNS)  

Alignment of controls for weed management to 

national efforts 

Australian Weeds Strategy 

(DAFF Invasive Plants and Animals Committee) 

Biodiversity Conservation Regulations 2018 Fact Sheet 

for Environmental Consultants, DBCA (2019) 

Licencing for collection of flora specimens for 

taxonomic assessment 

5.2 SURVEY EFFORT 

The flora and vegetation surveys undertaken to inform impact assessment for the Havieron 

Project are provided in Table 5-2 along with their Attachment references. The survey areas 

(the Flora and Vegetation Expanded Survey Area) and survey sites are shown in Figure 5-1. 

Note that the survey area includes an alternate access route to Havieron that has not been 

adopted and is excluded from the Development Envelope. 

Details of survey design and technical standards applied by specialist practitioners are 

provided within each referenced Attachment. 

Table 5-2: Baseline Flora and vegetation surveys for the Havieron Proposal  

Report Author  Date Survey 
description  

Area  Details  

Strategen JBS&G 

(2020a) 

Attachment  D 

4-12 March 2020  

28 June-5 July 

2020 

Detailed survey, 

including assessment 

for Groundwater 

Dependent 

Ecosystems (GDEs). 

Havieron Mine area 41 quadrats with 

four supplementary 

plots with a 

minimum of three 

quadrats for all 

vegetation 

communities 

Strategen JBS&G 

(2020b) 

Attachment  E 

April 2020 Reconnaissance. Access Road (early 

stage) 

19 relevés 
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Strategen JBS&G 

(2021) 

Attachment  F 

9 ï 19 April 2021 Detailed survey with 

Martu Ecological 

Advisors. 

Infrastructure 

Corridor 

45 quadrats with a 

minimum of three 

quadrats for all 

vegetation 

communities 

Spectrum (2022) 

Attachment  G 

May 2022 

(aerial capture) 

1 September 

2022 

Weed assessment Havieron Mine 

areas 

Remote sensing 

survey 

On ground survey 
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Figure 5-1: Flora and Vegetation Extended Study Area



 

2021/9085 ï Havieron Underground Mine Project, Western Australia 702-8000-EN-REP-0020 | Revision 5 

 Page 54 of 180 

 

5.2.1 IMPACT OF FIRE ON SURVEY 

Fire is a common occurrence in the Great Sandy Desert, and recent fire history in the Havieron 

Project area is shown in Figure 5-2. This led to a minor limitation to the data collected. For the 

survey of the Infrastructure Corridor, most quadrats were able to be installed within pockets of 

unburned vegetation which remained after the fire. For the mine site, while fire impacted a 

significant amount of the area, most quadrats (30 of 41) were able to be installed within 

pockets of unburned vegetation which remained after the fire. 

Specialist botanists conducting the surveys provided the following validation of the collected 

data and addressed the impact of limitations: 

Infrastructure Corridor  

¶ Three of the 45 quadrats were impacted by fire (Q01, Q03 & Q14). 

¶ Adequate quadrats were sampled per vegetation unit however a species accumulation 

curve (i.e. determinant of whether sampling effort is sufficient) only reached an estimated 

60% of the theoretical species richness captured by quadrat sampling. This was likely 

caused by the survey being a linear infrastructure corridor, the conservative exclusion of 

taxa with tentative identifications, and taxa collected opportunistically outside of quadrats. 

When these taxa are included, an estimated 82% of the flora was captured in the survey. 

¶ Rescoring of fire affected quadrats is unlikely to provide a significant benefit because 

subsequent fires have occurred in December 2023 and April 2024. 

Havieron Mine area  

¶ The number of quadrats impacted by fire (based on photos and fire history estimates) was 

11 out of 41. Of these, six appear to have been significantly impacted, while five had minor 

impacts (significant impact: Q10, Q16, Q18, Q26, Q34, Q35; minor Impact: Q13, Q25, 

Q33, Q37, Q38). The Survey Area was 3,815.66 ha, containing 30 quadrats unimpacted 

by fire. This represents one quadrat per 127 ha or one quadrat per 1.27 km2. This is an 

adequate survey intensity for this bioregion and was supplemented with additional data 

from fire impacted quadrats. 

¶ Adequate quadrats were sampled per vegetation unit and a species accumulation curve 

reaching approximately 81% of the theoretical species richness captured by quadrat 

sampling. 

¶ Re-scoring of quadrats is unlikely to provide a significant benefit because subsequent fires 

have occurred in December 2023. Recording of taxa that emerge post-fire in quadrats may 

be counterproductive since these are likely to include a higher proportion of fire-ephemeral 

species that may bias a statistical analysis. 
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Figure 5-2: Fire history  
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5.3 VEGETATION CONDITION AND TYPES 

Vegetation conditions were assessed in accordance with the WA EPA Technical Guidance ï 

Flora and Vegetation surveys for environmental impact assessment (2016). All vegetation 

surveyed was classed as óexcellentô quality except in quadrats that were cleared or affected 

by fire.  

There are two Regional Vegetation Associations relevant to the proposal: 

¶ Vegetation sub-association 134 (mosaic hummock grasslands, grass steppe and soft 

spinifex). This is the predominant vegetation association of the Havieron Proposal area 

comprising 95.2% of the study area; and  

¶ Vegetation sub-association 157 (open spinifex hummock grassland, sparse low tree-

steppe, sparse shrub-steppe). This comprises 4.8% of the study area. 

Three baseline surveys were conducted within an Expanded Survey Area of 14,913.22 ha 

(refer Table 5-2). In summary, eighteen (18) vegetation types were described and mapped 

(Table 5-3 and Figure 5-3 [note this includes survey areas no longer within the Development 

Envelope). In broad terms these comprised Eucalyptus woodlands, Acacia shrublands, and 

Triodia grasslands. The dominant vegetation type mapped was type 6b (7,762ha, or 52% of 

the Expanded Survey Area), which is typified by Acacia stellaticeps and Triodia grass lands 

dominated by Triodia basedowii, with scattered Senna and Grevillea shrubs. 

Five vegetation types within the Expanded Survey Area may be associated with surface and 

groundwater: 

¶ Vegetation type 6i was only recorded within the Development Envelope. It contains 

scattered Eucalyptus victrix, a species associated with increased water availability and 

aligns with a demarcated heritage site. This will not be cleared. 

¶ Vegetation type VT2 consists of a sheet flow dependent vegetation association (Banded 

Mulga existing on slopes of between 0.2-2.0%). This plays an important role in water and 

nutrient capture important for ecosystem function and may support or provide refuge to 

restricted flora and fauna species, and therefore a significant vegetation type. 

¶ Vegetation type 6j is associated with salt pans, however it is widely represented in the 

local region with an approximate minimum extent of 5,340 ha, therefore not considered a 

significant vegetation type. 

¶ Vegetation type 6e is associated with claypans however does not include any species 

associated with groundwater dependency, nor does it include other characteristics 

normally associated with groundwater dependency (e.g. plants remain green during 

extended dry periods). For this reason, 6e is considered to be reliant on occasional 

inundation of surface water and not on groundwater. 6e has a limited distribution within 

the Expanded Survey Area but is considered likely to occur elsewhere in association with 

claypans, therefore not considered significant. 

¶ Vegetation type 6b contains the species Eucalyptus camaldulensis that is associated with 

surface water and groundwater. 6b was the dominant vegetation type in the Expanded 

Study Area and is very widespread, therefore is not considered significant. 
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Table 5-3: Mapped vegetation types within the Proposal area  

Code Vegetation types  
Dominant 
landform  

Vegetation 
condition  

Area (ha)  
% Study 

Area  

Corymbia  Open Woodland  

1d Corymbia aspera and C. opaca Open Woodland over Scattered Shrubs of 

Grevillea wickhamii subsp. hispidula over Triodia pungens and Triiodia aff. 

basedowii Very Open Hummock Grassland 

Plain Excellent 122.34 0.82 

Acacia High Shrubland  

3c Acacia spp. High Shrubland over Acacia stellaticeps Low Open Shrubland 

over Triodia aff. basedowii Hummock Grassland 

Dune swale Excellent 273.36 1.83 

4b Scattered Trees of Corymbia over Acacia stipuligera, Grevillea wickhamii, 

Acacia stellaticeps, Jacksonia aculeata and Calytrix carinata Low Open 

Shrubland over Triodia basedowii and Triodia schinzii Closed Hummock 

Grassland 

Dune Excellent 1,181.86 7.92 

Triodia Hummock Grassland  

6b Grevillea wickhamii Open Shrubland over Acacia stellaticeps and Tribulus 

spp. Low Open Shrubland over Triodia epactia Hummock Grassland  

Plain Excellent 7,762.38 52.05 

6c Grevillea stenobotrya over Triodia cf. basedowii Hummock Grass Ironstone rocky 

hill 

Excellent 0.22 0.001 

6e Fringing vegetation associated with Clay Pans. Typical community consists 

of Acacia stellaticeps over Triodia epactia and Triodia basedowii 

Clay Pan Excellent 28.00 0.19 

6f Acacia spp. Tall open shrubland over Acacia stellaticeps, Calytrix carinata, 

Jacksonia aculeata low shrubland over Triodia schinzii hummock grassland 

Plain Excellent 2,947.84 

(inc./ 5.28ha of inferred *6f) 

19.77 

6g Scattered Tall Shrubs of Grevillea wickhamii and Hakea chordophylla over 

Triodia aff. basedowii Hummock Grassland 

Plain Excellent 297.31 2.00 

6i Scattered trees of Eucalyptus victrix over Acacia cuthbertsonii subsp. 

cuthbertsonii and Senna artemisioides subsp. oligophylla open shrubland 

over Triodia schinzii hummock grassland 

Plain Excellent 0.53 0.004 
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Code Vegetation types  
Dominant 
landform  

Vegetation 
condition  

Area (ha)  
% Study 

Area  

6j Scattered Trees of Melaleuca glomerata, over Tecticornia and Cyperus 

squarrosus, Eragrostis falcata 

Salt Flat Excellent 602.17 4.04 

6k Tall Acacia over mixed heath over Eragrostis setifolia and Triodia epactia Rocky hill Excellent 852.21 

(inc. 18.22ha of inferred *6k) 

5.72 

Other (from desktop assessment by Spectrum, 2022)  

VT1 Corymbia opaca low open woodland, with Eucalyptus kingsmillii low open 

mallee woodland over Acacia ancistrocarpa, Acacia stipuligera, and 

Grevillea eriostachya mid to tall, isolated shrubs, over Triodia basedowii 

low closed hummock grassland 

Sandplain Not determined 642.94 4.31 

VT2 Acacia pteraneura tall shrubland, over Acacia wanyu, Anthobolus 

leptomerioides and Psydrax latifolia mid shrubland, over Eremophila 

tietkensii and Eremophila latrobei subsp. latrobei low open shrubland, and 

Triodia basedowii low open hummock grassland (Banded Mulga) 

Clay Pans Not determined 17.47 0.12 

VT3 Triodia schinzii low closed hummock grassland Clay Pans Not determined 15.05 0.10 

VT4 Grevillea stenobotrya, Acacia dictyophleba, and Acacia stipuligera tall open 

shrubland, over Triodia schinzii low open hummock grassland, with 

Gompholobium simplicifolium low isolated shrubs 

Dunes Not determined 10.59 0.07 

VT5 Eucalyptus leucophloia subsp. leucophloia low isolated trees, over Hakea 

lorea and Senna glutinosa subsp. x luerssenii mid open shrubland, over 

Triodia basedowii low closed hummock grassland 

Hills Not determined 136.61 0.92 

VT6 Acacia wanyu tall open shrubland, over Eremophila tietkensii, Senna 

sericea and Senna glutinosa subsp. x luerssenii mid open shrubland, over 

Triodia basedowii and/or Triodia epactia low hummock grassland, with over 

Acacia stellaticeps low isolated shrubs. 

Hills Not determined 15.38 0.10 

VT7 Scattered mixed trees in disturbed areas Various Not determined 6.96 0.04 

Total  14,913.22 100.00 
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Figure 5-3: Vegetation Types in Extended Study Are a 
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5.3.1 WEEDS AND OTHER INTRODUCED TAXA 

Weed assessment (Attachment G) identified eight weed species but did not record any weeds 

of national significance (WoNS) or Declared Pests. Flora and vegetation surveys, albeit not 

specifically targeting weeds, have also not identified WoNS. 

During early works, weed surveillance has identified minor incursion of weeds, however none 

have been identified within native vegetation areas. Standard weed controls have been 

successfully implemented. 

A weed survey undertaken in 2019 within the Telfer Project area that will be linked via haul 

road. This recorded a total of 17 weed species, including two WoNS/Declared Pest species: 

Tamarix aphylla (Athel Tree) and Cylindropuntia fulgida var. mamillata (Boxing Glove Cactus). 

The Boxing Glove Cactus was recorded for the first time at the site. The majority of weed 

species recorded are commonly found throughout the region in areas subject to some form of 

land disturbance (Astron, 2019). Calotropis procera (Rubber Bush), a Declared Pest in WA, 

has been identified in the Pilbara region and remains on the project ówatch and actô list. 

Whilst the Havieron Development Envelope is currently free of concerning introduced species 

and weeds, the known occurrence of WoNS and Declared Pests in the region is sufficient to 

warrant this a threat to flora and vegetation requiring ongoing monitoring and control. 

5.4 LISTED THREATENED SPECIES AND ECOLOGICAL COMMUNITIES 

(S.18) 

None of the vegetation types surveyed are listed as Threatened Ecological Communities 

(TECs) or Priority Ecological Communities (PECs). 

No Threatened Flora taxa were recorded within the Expanded Survey Area. 

NOTE: Baseline flora and vegetation surveys described the occurrence of, Fringed fire-

bush Seringia exastia, listed as Critically Endangered. Later clarification by the WA 

Herbarium noted a taxonomic review8 meaning the individuals identified should be 

referred to as the common Seringia elliptica. This information has been accepted by 

DCCEEW and Seringia exastia is not included in further discussion. 

5.4.1 PRIORITY SPECIES 

At a WA state level the following priority taxa were identified and form part of assessment 

under the WA EP Act 1986:  

¶ Goodenia hartiana (P2) was identified in a targeted survey conducted in August 2024 as 

part of assessment under the WA EP Act 1986. Numerous occurrences were found within 

the Havieron Mine area and some sporadic occurrences within the Infrastructure Corridor. 

 

 
8 Binks, R. M., Wilkins, C. F., Markey, A. S., Lyons, M. N., & Byrne, M. (2020). Genomic data and morphological 

re-assessment reveals synonymy and hybridisation among Seringia taxa (Lasiopetaleae, Malvaceae) in remote 
north-western Australia. Taxon, 69(2), 307ï320. https://doi.org/10.1002/tax.12233. 
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¶ Other priority flora species that may be present within the Expanded Survey Area but were 

not recorded are: 

Á Indigofera ammobia (P3) is likely to be found in deep red sands commonly 

associated with sand dunes. Other Indigofera species were recorded and were in 

flower (Indigofera boviperda subsp. Eremaea and, Indigofera monophyla) but 

Indigofera ammobia was not recorded in surveys. Strict survey and cultural heritage 

restrictions apply to accessing dunes 

Á Three taxa Dampiera atriplicina (P3), Eremophila maculata subsp. filifolia (P1) and 

Pterocaulon xenicum (P3) have a medium likelihood of occurrence; and 

Á Five taxa Acacia auripila (P2), Eremophila sp. Rudall River (P2), Eremophila tenella 

(P1), Ptilotus wilsonii (P1), and Ptilotus mollis (P4) may occur within rocky ridgeline 

habitats, however detailed surveys did not identify the species despite ideal 

environmental conditions. No ridgelines are proposed for clearance. 

5.5 POTENTIAL IMPACTS TO FLORA AND VEGETATION  

Potential impacts to flora and vegetation arising from the Havieron Proposal are as follows: 

¶ Direct loss and fragmentation of native vegetation and habitat (refer Table 5-5 for the 

extent of local vegetation types as a result of land clearance for the Havieron Proposal) 

¶ Direct loss of individual plants of conservation value or cultural heritage significance to 

Martu 

¶ Indirect impacts on flora and vegetation that can impact vegetation quality and vegetation 

community structures, including: 

Á Weed incursion and, in particular Weeds of National Significance (WoNS) 

Á Impacts of dust deposition on flora and vegetation 

Á Impacts on flora and vegetation from overspray of saline water used for dust 

suppression 

Á Altered surface drainage flow patterns and fire regimes resulting in changes to 

vegetation structure and composition; and 

Á Accidental release of hydrocarbons and 

Á Impacts from hypersaline water abstracted from the mine. 

Because vegetation and important taxa are critical to the quality of habitat provided to 

threatened fauna species, the mitigations proposed are also linked to MNES conservation and 

further discussed in Section 6.6. 

Section 5.6 provides further details and impacts and proposed mitigations for the above listed 

threats. 
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5.6 MITIGATION MEASURES 

Mitigations to protect flora and vegetation have regard to the following principles, set out in 

order of preference: 

1. Avoid the clearing of native vegetation 

2. Minimise the amount of native vegetation to be cleared; and 

3. Reduce the impact of clearing on any environmental value. 

Key management measures are summarised in Table 5-4. In combination these seek to 

progress development without undue impacts on flora and vegetation and associated 

biodiversity within and surrounding the Havieron Development Envelope. The specific 

outcomes are: 

¶ Clearing of no more than 630 ha of native vegetation 

¶ 2-yearly flora and vegetation monitoring to detect and measure the extent of Priority 

flora species and vegetation types. 

¶ Annual weed survey and control to avoid spread to native vegetation. 

¶ Design and construction of surface infrastructure shall not alter surface water flows 

that would results in impoundments, flooding or starving of native vegetation. 

¶ Topsoil removed during clearance shall be stockpiled, protected from unauthorised 

use or contamination, and reused in future rehabilitation of land.  

¶ Hypersaline water impacts to native vegetation and soils shall be avoided through the 

management of mine dewater in lined evaporation ponds in accordance with DWER 

Licence to Operate L9455/2024/1, including the management of beneficial reuse of 

low salinity water for dust suppression (refer to further information in Section 9.1.3). 

¶ Manage hydrocarbons and hazardous chemicals in accordance with objectives of the 

EP Act 1986 and specific requirements of the WHS (Mines) Regulations 2022, Chapter 

7, to minimise the risk of impacts to vegetation and soils. 

¶ Where land is under rehabilitation, criteria shall be set as per the approved and 

registered Mine Closure Plan and monitored to completion. 

Control measures are selected on the hierarchy of Avoid Ÿ Mitigate  Ÿ Offset . Offsets are 

not proposed for flora or vegetation due to the small scale and absence of listed threatened 

species and ecological communities. 

Mitigation measures are given practical effect through operational policies, plans and 

procedures that will be implemented throughout life of mine. The Significant Species 

Management Plan (Attachment V) includes outcomes and objectives for management of 

impacts to native vegetation to ensure high quality habitat for MNES species is maintained.
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Table 5-4: Mitigation measures to protect flora and vegetation  

Threat  Impact  Type of measure  Description of measure  

Direct impact  

Land clearance for 

Havieron Proposal 

Reduction in the extent of 

local vegetation. 

Avoid ¶ Mine design and mining method (SLOS) to avoid open pit. 

¶ No clearance of vegetation types 1d, 6c, 6i, VT3 and V17. 

¶ Large trees in vegetation type 3c to be avoided (as instructed by Martu monitors during 

clearance). 

Mitigate ¶ Design utilising existing tracks. 

¶ Pre-clearance survey. 

¶ Martu monitors. 

¶ Clearing of vegetation types VT2, 6j, VT4 and 4b limited to the extent specified in Table 5-5. 

¶ Mine closure plan and progressive rehabilitation. 

¶ Sourcing and use of local provenance endemic seed stock. 

Direct loss of individual 

plants of conservation or 

cultural heritage 

significance to Martu. 

Avoid ¶ Surface Disturbance Permit process to identify significant species (includes spatial data and 

field inspection). 

¶ Demarcation of óno goô zones. 

¶ Pre-clearance survey. 

¶ Martu monitors accompany land clearance activities. 

Inadvertent clearing or 

damaging access outside 

approved area. 

Avoid ¶ Surface Disturbance Permit process for demarcation and approval of clearing. 

¶ Martu monitors accompany land clearance activities. 

Mitigate ¶ Unapproved offroad access is prohibited (strict cultural heritage restrictions apply). 

¶ Clearing outside of approved areas is a notifiable incident triggering investigation and 

rehabilitation. 

Indirect impact  

Hypersaline mine 

dewater release to 

the environment 

Mortality or damage to 

vegetation supporting 

MNES fauna 

Avoid ¶ Dewater contained in lined evaporation ponds designed and constructed in accordance with 

WA Works Approval W6468/2020/1 

Mitigate ¶ Design allowance for rainwater, wave action, and salt accumulation to maintain freeboard. 

¶ Evaporation ponds managed in accordance with the conditions of WA licence number 

L9455/2024/1. 
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Threat  Impact  Type of measure  Description of measure  

¶ Real time monitoring of pumping and pond levels to ensure mine dewater is balanced with 

evaporation pond capacity. 

¶ Catchment controls installed to prevent stormwater ingress into evaporation pond system. 

Spread of weeds Weed incursion displacing 

native vegetation or 

changing community 

structure 

Mitigate ¶ Pre-clearance survey to include weeds. Identification triggers controls to prevent spread of 

seeds or rootstock. 

¶ Weed monitoring and control program. 

¶ GIS registering of any WoNS to ensure ongoing treatment and monitoring. 

¶ Weed and seed hygiene measures for vehicles, plant and equipment engaged in ground 

disturbance or mobilising from outside the region. 

¶ Management of topsoil, including: 

o Sourcing from weed free areas 

o Inspection and óapproval for useô 

o Quarantining of topsoil containing weeds or weeds. 

Dust deposition on 

flora and vegetation 

Inhibited photosynthesis 

(slow or stunted growth, 

impaired seeding and 

flowering) 

Mitigate ¶ Dust suppression water applied by water cart to roads and hardstand areas. 

¶ Access road conditioning and maintenance to minimise dust. 

¶ Covered bulk haulage. 

¶ Dust suppression on stockpiles and dumps. 

Altered surface 

drainage flow 

patterns 

Diversion of flow (starving 

surface water dependent 

plants) or impoundment of 

water (flooding) leading to 

deterioration of plant 

health. 

Avoid ¶ Flood assessment and design of infrastructure to avoid impoundments, including culverts 

along the extent of the haul road. 

Mitigate ¶ Catchment management infrastructure (culverts, drains, scour protection etc). 

¶ Wet season planning process to prepare drains and other catchment controls. 

¶ Surface Water Management Plan. 

Altered fire regimes Loss of vegetation. Avoid ¶ Operational restrictions on sources of ignition (hot works authorisation, work in cleared 

areas, task fire monitor etc). 

Mitigate ¶ Firefighting capabilities (dedicated emergency response team, tanker etc). 

¶ Antenna mounted thermal camera at Mine Infrastructure Area (360° scan). 

¶ Satellite monitoring of regional fire status. 

¶ Emergency Response Plan and Bushfire Management Plan. 

Note: traditional mosaic burning may be performed to reduce the severity of fire, however this is at the 

discretion of Martu and cannot be offered as a proponent control measure. 
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Threat  Impact  Type of measure  Description of measure  

Dispersive materials  Dispersive materials from 

mining (ore, waste rock) 

impacting soils and native 

vegetation 

Avoid ¶ Waste Rock Landform and stockpiles to be designed for containment of characterised waste 

and any potentially dispersive materials. 

Overspray of water used 

for dust suppression 

Accumulation of salt 

leading to salt-burning of 

vegetation. 

Avoid ¶ No dust suppression permitted on vegetated areas. 

Mitigate ¶ Segregation of hypersaline mine dewater and weekly TDS testing to ensure salinity criteria 

met (<35,000mg/L TDS as per WA licence L9455/2024/1) 

¶ Designated dust suppression routes. 

¶ Water cart standards for flow volume and distribution. 

¶ Daily tracking and operational control of water carts. 

¶ Limit of 1.3ML per month of dust suppression water as per WA licence L9455/2024/1. 

Hazardous 

chemical or 

hydrocarbon spill 

Contamination of soils 

impacting plant health. 

Mitigate ¶ Compliant storages and stillages for hazardous chemicals. 

¶ Contained and bunded refuelling stations 

¶ All spill areas are cleaned and rehabilitated. This includes removal and disposal of any 

contaminated topsoil 
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5.7 ASSESSMENT OF RESIDUAL IMPACTS  

Regional Vegetation Association impacts  

Clearing of native vegetation is not considered significant in the regional context due to the 

extent of remaining vegetation types. After clearing of the proposed 630 ha, 99.2% of 

vegetation type 134 will remain, and 99.61% of vegetation type 157 will remain. 

Existing disturbance in the bioregion is minimal, with 99% or more of pre-European vegetation 

associations remaining after disturbance associated with roads and tracks, approved mining 

operations at Telfer and other exploration activities, and Aboriginal settlements. 

Local Vegetation Community impacts  

The impact of the Havieron Proposal on the known (mapped) extent of the local vegetation 

types is shown in Table 5-5. Direct impacts on local vegetation types range from 0% to 12.21% 

of the originally mapped extents. 

Impacts to VT4, which corresponds to the linear sand dunes at Telfer (dunes are mapped as 

4b by Strategen JBS&G 2020, 2021, with >98% remaining) and VT2 have been kept as low 

as possible, with the impacts associated with a powerline corridor, so are likely to be over-

estimated. 

Table 5-5: Extent of impact to local vegetation types as a result of the Havieron Proposal  

Vegetation Type 

Code* 

Extent Recorded in Expanded 

Survey Area (ha)  

Extent within Proposal Indicative Footprint  

Area (ha)  (%) 

1d 122.34 0 0% 

3c 273.36 6.32 2.31% 

4b 1,181.48 13.93 1.18% 

6b 7,768.46 372.30 4.79% 

6c 0.22 0 0% 

6e 28 0.04 0.14% 

6f 2,947.84 

(incl. 5.28 ha of inferred* 6f) 

110.54 3.75% 

6g 297.31 36.31 12.21% 

6i 0.53 0 0% 

6j 602.17 27.43 4.56% 

6k 852.21 

(incl. 18.22 ha of inferred* 6k) 

45.92 5.39% 

VT1 642.94 16.59 2.58% 

VT2 17.47 0.57 3.30% 

VT3 15.05 0 0% 



  

2021/9085 ï Havieron Underground Mine Project, Western Australia 702-8000-EN-REP-0020 | Revision 5 

 Page 67 of 180 

 

Vegetation Type 

Code* 

Extent Recorded in Expanded 

Survey Area (ha)  

Extent within Proposal Indicative Footprint  

Area (ha)  (%) 

VT4* 10.59 0.26 2.45% 

VT5 136.61 0.22 0.17% 

VT6 15.38 0.33 2.15% 

VT7 6.96 0 0% 

TOTAL 14,918.92 630.76 - 

* Refer to Table 5-3 for óVegetation Type Codeô descriptions. 

** VT4 corresponds with vegetation type 4b (linear dunes). 

The impacts to flora and vegetation arising from the proposed action are considered low for 

the following reasons: 

¶ 99% of native vegetation within the bioregion will remain. Cumulative impacts are expected 

to be low due to the continuity of vegetation types and small scale of clearing in a bioregion 

that remains largely intact 

¶ Direct impact from land clearance is minimised to as low as reasonably practicable through 

designed in avoidance, pre-clearance surveys with Martu monitors, and control of clearing 

through a robust Surface Disturbance Permit process 

¶ Hypersaline mine dewater is contained in lined evaporation ponds and managed 

continuously and in real time to prevent discharge to the environment  

¶ Indirect impacts from altered fire regimes are managed through contemporary technology 

to monitor for fires and provide for local response. It is noted that, natural and non-mine 

related fires are likely to occur, and they remain a significant factor in shaping the 

vegetation of the Great Sandy Desert. The proposed mitigations will bolster regional 

capabilities to detect and contain fires and are considered a net benefit 

¶ Indirect impacts from weeds, dust, spills and altered surface water flow patterns are 

minimised through mitigation and monitoring measures that will substantially reduce the 

potential of indirect impacts and are standard environmental best practice; and 

¶ At the cessation of mining, where alterations to the original landform are not significant, 

there is reasonable expectation of rehabilitation success and the return of some pre-

disturbance vegetation value. The probability of successful rehabilitation is high, based on 

experience at Telfer and other partnering mines who form the Pilbara Rehabilitation 

Group9.  

The assessment of direct and indirect impacts on flora and vegetation from Havieron Proposal 

activities, once all mitigation measures are implemented, results in no significant residual 

impact on flora and vegetation values. 

 

 
9 This is a group of industrial rehabilitation specialists who share information and access to quality local 

provenance seed to increase the likelihood of rehabilitation success in harsh desert conditions. 



  

2021/9085 ï Havieron Underground Mine Project, Western Australia 702-8000-EN-REP-0020 | Revision 5 

 Page 68 of 180 

 

6. FAUNA 

6.1 RELEVANT POLICIES, STANDARDS AND GUIDELINES 

Table 6-1: Policies , standards and guidelines relevant to  terrestrial fauna  

Relevant policies, standards and guidelines  for terrestrial fauna  
Consideration in this 

EPBC Referral  

Significant impact guidelines 1.1: Matters of national environmental 

significance (Department of the Environment, 2013). 

Assessment of impacts on 

conservation significant 

species 

Conservation Advice Macrotis lagotis Greater Bilby (Threatened Species 

Committee, 2016) 

Considered in the design of 

mitigations both within the 

proposal Development 

Envelope and the proposed 

offset area 

Recovery Plan for the Greater Bilby (Macrotis lagotis) (DCCEEW, 2023) 

Conservation Advice Pezoporus occidentalis Night Parrot (Threatened 

Species Scientific Committee, 2025) 

The conservation and management of the bilby (Macrotis lagotis) in the 

Pilbara (WA DBCA, 2018) 

Threat abatement plan for predation by feral cats (DCCEEW, 2024) 

Threat abatement plan for predation by the European Red Fox (DEWHA, 

2008) 

National Camel Action Plan (DSEWPaC, 2010) 

Technical Guidance: Terrestrial Vertebrate Fauna Surveys for Environmental 

Impact Assessment (WA EPA, 2020) 

Considered in the design of 

terrestrial fauna surveys 

Technical Guidance: Sampling of Short-range Endemic Invertebrate Fauna 

(WA EPA 2009) 

Survey Guidelines for Australia's Threatened Mammals (DSEWPaC, 2011) 

Survey Guidelines for Australia's Threatened Reptiles (DSEWPaC, 2011) 

Survey Guidelines for Australia's Threatened Birds (DEWHA, 2010) 

Survey Guidelines for Australia's Threatened Bats (DEWHA, 2010) 

Guidelines for surveys to detect the presence of bilbies, and assess the 

importance of habitat in Western Australia (WA DBCA, 2017) 

Guideline for considering the presence of Night Parrot, Version 1.0, March 

2024 (WA DBCA, 2024) 

Biodiversity Conservation Regulations 2018 Fact Sheet for Environmental 
Consultants (DBCA, 2019) 

Licencing for fauna surveys 

Guidance Statement No. 6 ð Rehabilitation of Terrestrial Ecosystems (WA 

EPA, 2006) 

Noted as part of rehabilitation 

and closure planning 
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6.2 SURVEY EFFORT 

Fauna and fauna habitat surveys undertaken to inform undertaken impact assessment for the 

Havieron Project are provided in Table 6-2. This includes a summary of survey effort and 

findings, along with their Attachment reference. This is a large table, so for the ease of the 

reader they listed below: 

¶ Detailed Vertebrate and Short-Range Endemic (SRE) Invertebrate Fauna Survey, 

Biologic (September 2020) ï Attachment  H 

¶ Havieron Project Infrastructure Corridor Detailed Vertebrate and SRE Invertebrate 

Fauna Survey, Biologic (October 2021) ï Attachment  I 

¶ Havieron Project Bilby monitoring, Biologic, 2021 - Attachment  J 

¶ Havieron Project Greater Bilby Monitoring, Biologic, 2022 - Attachment  K 

Information on any noted survey limitations is discussed throughout Table 6-2, noting that 

limitations did not affect the efficacy and subsequent use of survey data. Also note the 

nomenclature used for habitat classification in baseline surveys breaks critical habitat into 

óprimaryô and ósecondaryô for additional resolution. Analysis of survey information only uses 

the term ócritical habitatô to align with conservation advice. 

Because of the criticality of Night Parrot, survey effort for this species is further outlined in 

Section 6.2.1, Table 6-3, including surveys specifically targeting Night Parrot as listed below:  

¶ Conservation Significant Species Assessment, Telfer Operations, Spectrum (2021) ï 

Attachment  L 

¶ Night Parrot Monitoring, Telfer Operations, Spectrum (2022) ï Attachment  M 

¶ Telfer Significant Fauna Monitoring Report, Spectrum, 2023 - Attachment  N 

Given the revision of Night Parrot to Critically Endangered on 5 September 2025 and to ensure 

the currency of habitat information Greatland commissioned a specialist review, and a targeted 

survey for Night Parrot habitat as follows: 

¶ Havieron Night Parrot Habitat Review, Nick Leseberg, Adaptive NRM, September 

2025 ï Attachment W  

¶ Targeted survey for potential Night Parrot habitat along the Telfer to Havieron 

Development corridor, Red Dog, September 2025 ï Attachment X  

To align with Martu request and conservation advice (avoiding public access), the location of 

Night Parrot have been redacted from relevant attachments. The unredacted reports have 

been provided in-confidence to DCCEEW to allow for assessment but cannot be made public. 
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Table 6-2: Terrestrial fauna and habitat surveys and key findings  

Report title  Date Survey Description and Key Findings  

Biologic (2020) 

Detailed Vertebrate and Short-

Range Endemic (SRE) 

Invertebrate Fauna Survey 

 

Attachment  H 

Phase 1:  

16-27 March 2020 

 

Phase 2: 

31 May-14 June 

2020 

Survey Area:  

Stage 1 Mining Lease and Service Corridor 

Survey Overview:  

The detailed survey covered a 5,153-ha area, consisting of: 

¶ Project Area : 3,815 ha 

¶ Service Corridor:  1,337.98 ha (connecting to Telfer) 

¶ Regional Mapping Area (desktop):  180,459.83 ha (10 km buffer around the detailed Survey Area for habitat 

mapping) 

Limitations  noted : 

Fire affected zones. This was addressed through survey effort in unaffected zones (refer report for further details). 

Survey Phases:  

¶ Phase 1:  Systematic trapping to define faunal assemblages. 

¶ Phase 2:  Further systematic trapping to supplement Phase 1 results and targeted sampling for conservation-

significant species. Methods included: 

¶ Systematic trapping (pitfall, Elliott, funnel, and cage traps) 

¶ Avifauna census, spotlighting, motion-sensor cameras 

¶ Acoustic sound and bat echolocation recording 

¶ Targeted searches (bilby plots, marsupial mole trenching) 

¶ Habitat assessments 

¶ Short-range endemic (SRE) species sampling via active searches, soil sieving, and opportunistic captures at 

trap sites. 

Key Findings:  

Fauna Habitat Types:  

Habitat assessments were undertaken in the field to characterise and define habitats and their significance to 

vertebrate fauna. The detailed Survey Area (5,153 ha) recorded six broad fauna habitats: 
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Report title  Date Survey Description and Key Findings  

Habitat Type  Area (ha)  % of Survey Area  

Sand Plain 4,487.35 87.1% 

Sand Dune 404.53 7.8% 

Stony Plain 220.94 7.3% 

Claypan 21.45 0.4% 

Stony Hill/Breakaway 14.42 0.3% 

Saltpan 4.95 0.1% 

These habitats are widespread across the Great Sandy Desert, supporting common and broadly distributed fauna 

species. Suitable critical habitat was identified for Greater Bilby and potentially to Night Parrot was found, with sand 

plain, sand dune, and saltpan of particular suitability for breeding, foraging, dispersal and roosting. 

 

Regional Mapping Area (RMA)  (180,459.83 ha) fauna habitat mapping: 

Habitat Type  Area (ha)  % of RMA  

Sand Plain 113,229.58 62.7 

Stony Plain 32,629.26 18.1 

Sand Dune 13,788.26 7.6 

Salt pan 10,061.09 5.6 

Stony Hill/Breakaway 849.34 4.7 

Saltpan 287.47 0.2 

Cleared/disturbed 2,014.83 1.1 

 

MNES Species:  

¶ Greater Bilby:  Twenty-two (22) bilby sites were sampled during Phase 1, and 99 further sites during Phase 2. 

The Bilby was recorded 272 times over both phases, through secondary evidence (diggings, scats, tracks, 

burrows: n=268) and direct sightings via motion cameras (n=4), at 24 sites. The survey effort included a total of 

66.5 hours person hours of targeted sampling. 
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Report title  Date Survey Description and Key Findings  

¶ Night Parrot:  Acoustic recorders deployed at 13 locations during both phases (including four of the systematic 

trapping sites). Deployed between 6-7 nights each for a total of 79 recording nights. No recordings of Night Parrot 

occurred during this survey. However, recent recordings near Telfer Mine (Havieron site, 45 km west) have 

confirmed their presence in the area. Habitat types within the Biologic (2020a) Survey Area suitable for this 

species include Sand Dune, Sand Plain, and Saltpan. 

Vertebrate Fauna Recorded:  

A total of 96 species  were documented: 

¶ Mammals : 18 species (16 native, 2 introduced) 

¶ Birds : 38 species 

¶ Reptiles : 35 species 

¶ Amphibians : 5 species 

Invertebrate Fauna (Short -Range Endemics):  

¶ Potential SRE species identified:  6 (1 mygalomorph spider, 4 scorpions, 1 terrestrial isopod) 

¶ Specimens collected:  60 (41 scorpions, 19 isopods) 

¶ Collected primarily in Sandy/Stony Plain  habitats, which are widespread and not isolated refugia, making it 

unlikely they are restricted to the Survey Area. 

Biologic (2021) 

Havieron Project Infrastructure 

Corridor Detailed Vertebrate 

and SRE Invertebrate Fauna 

Survey  

 

Attachment  I 

Phase 1: 

23 October- 7 

November 2020 

(wet season) 

Survey Area:  

Stage 2 Infrastructure Corridor (Detailed Survey Area). 

Survey Overview:  

A detailed fauna survey was conducted over a 2,899.38-ha area to: 

¶ Identify and classify faunal assemblages using systematic trapping. 

¶ Assess fauna habitat for its significance to vertebrate and SRE invertebrate species. 

¶ Conduct field-based habitat assessments at 161 locations, including all sampling sites. 

¶ Apply various sampling methods,  including: 

¶ Systematic trapping (pitfall, Elliott, funnel, and cage trapping). 

¶ Avifauna census & nocturnal searches. 

¶ Acoustic call recording. 

¶ Bat ultrasonic echolocation recording. 

¶ Targeted searches (including 2 ha study plots). 

¶ Marsupial Mole trenching & habitat assessments. 

¶ Short-range endemic sampling via: 
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Report title  Date Survey Description and Key Findings  

¶ Active searches. 

¶ Litter and soil sieving. 

¶ Opportunistic pit-trap captures at vertebrate trapping sites. 

Sampling has been conducted throughout the Survey Area and in additional areas of suitable habitat in the vicinity of 

the Survey Area using primarily acoustic recorders. Targeted sampling of the species was undertaken in accordance 

with DPaW (2017). A total of 6 systematic trapping sites were established, with sites representing most fauna 

habitats present within the Survey Area (7 consecutive nights, checked daily, every 3 hours since sunrise). SM4 

acoustic recorders were deployed for between 4 and 29 consecutive nights at 37 sampling locations, for a total of 336 

recording nights over both survey phases. Conditions during the recording periods were generally good, with no rain 

and low wind interference recorded.  

Limitation s noted : 

Fire and access were a potential limitation but overcome by the availability of suitable representative areas of habitat 

(refer report for further details). 

Findings:  

A total of 102 vertebrate fauna species, comprising 19 mammal species (16 native and three introduced), 45 birds, 37 

reptiles and one amphibian, were recorded from the Study Area. Apart from some species of conservation 

significance (particularly night parrot), the majority of species recorded were typical of assemblages for the broad 

fauna habitats present and the Great Sandy Desert region generally (as identified by the desktop assessment).  

Five vertebrate fauna species of relevance under the EPBC Act were recorded within, or directly adjacent to, the 

Survey Area during the current survey, including:  

¶ Night Parrot: recorded on three occasions from call via acoustic recorder (2 confirmed, one suspected)  

¶ Greater Bilby: recorded on 16 occasions from secondary evidence, comprising eight inactive burrows, seven track 

recordings and one digging.  

¶ Gull-Billed Tern (Gelochelidon nilotica ï Migratory): record on one occasion from call via acoustic recorder.  

NOTE: Given the detection of Night Parrot, additional surveys in the vicinity of the location but outside the Havieron 

Development Envelope are discussed in Section 6.2.1. This additional survey effort aligns with the DBCA Guideline 

for considering the presence of Night Parrot, Version 1.0, March 2024 

Habitat Suitability for Conservation -Significant Species  

Habitat assessments were undertaken in the field to characterise and define habitats and their significance to 

vertebrate fauna. Fauna habitat mapping was completed for the Survey Area using the vertebrate fauna habitat 

assessments completed during the field surveys, as well as high-resolution aerial imagery, vegetation, topographical, 
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Report title  Date Survey Description and Key Findings  

geology and soil mapping. Habitats were delineated and mapped across the Survey Area at a scale of approximately 

1:20,000. The availability of suitable habitat within the Survey Area varies. Special attention was given to two highly 

significant species: Night Parrot and Greater Bilby. 

Key Habitat Distribution  

Night Parrot:  

Habitat Type  Area (ha)  
Percentage of 

Survey Area  
Description  

Critical nesting & roosting Habitat 103.21 3.6% Mature Triodia hummock grasses 

Critical foraging habitat 29.73 1.0% Atriplex & Tecticornia chenopods providing a year-

round food source 

Critical seasonal foraging habitat 2,756.20 95.1% Seasonally seeding Triodia, other grass-

dominated areas 

Greater Bilby:  

Habitat Type  Area (ha)  
Percentage of 

Survey Area  
Description  

Critical breeding, foraging & dispersal 

habitat 

99.44 3.4% Mature/unburnt Triodia hummock grassland and 

open Acacia shrubland 

Critical foraging & dispersal habitat 2,560.58 88.3% Post-fire regrowth zones, Triodia grasslands, and 

varying Acacia shrublands 

Unsuitable (cleared/disturbed) habitat 239.35 8.3% Areas affected by habitat clearance or disturbance 

Habi tat types:  5 broad fauna habitat types were recorded, mapped and ground-truthed across the Survey Area: 

Habitat Type  Area (ha)  % of Survey Area  

Sand Plain 1,887.18 65.1% 

Stony Plain 631.26 21.8% 

Saltpan 134.92 4.7% 

Sand Dune 132.81 4.6% 

Stony Hill/Breakaway 77.88 2.7% 
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Report title  Date Survey Description and Key Findings  

Future Habitat Changes expected:  

¶ The extent of critical habitat for the Night Parrot and Greater Bilby is expected to increase over time as vegetation 

matures. 

¶ Regeneration of fire-affected areas may lead to an expansion of suitable habitat availability, contingent on 

regional rainfall patterns. 

 Phase 2: 

26 April-7 May 

2021  

(post wet/dry 

season) 

Survey Overview:  

Objective:  

¶ Supplement Phase 1 survey results with targeted species sampling. 

¶ Determine the occurrence of conservation-significant species, identified in the desktop assessment, within the 

Survey Area. 

¶ Ultrasonic Bat recording and Acoustic recording continued. 

Findings & Habitat Assessment:  

Habitat Classification for Conservation -Significant Species  

Mapped habitats were assessed based on their ability to provide critical habitat necessary for key ecological 

activities, including: 

¶ Foraging 

¶ Breeding 

¶ Roosting 

¶ Dispersal 

Biologic (2021) 

Greater Bilby Monitoring 2021 

 

Attachment  J 

25 October ï 1 

November 2021 

Survey Area:  

Havieron mine area (M45/1287). 

Survey Overview:  

First annual monitoring event of the Greater Bilby population, to establish a baseline dataset for future comparisons. 

¶ Survey Coverage:  4,125 ha, with a total of 17 sites established, with 12 within the Survey Area and five just 

outside (within 2 km) for contextual data and control purposes. 

¶ Bilby Presence: Of 45 scats submitted for genetic analysis, only eight were successfully genotyped, identifying 

two individual bilbies (one male, one female). No recent evidence of Greater Bilby presence recorded, and all 

previously recorded burrows were inactive. 
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¶ Other Species: Six non-target species were observed, including three introduced mammals (camel, dingo, cat), 

one bird (Australian bustard), and two reptiles (sand goanna, thorny devil). Introduced mammal presence was 

noted at every site, including a cat using an inactive bilby burrow at site VHBM-18. 

¶ Camera Trap Records : Two camera traps captured evidence of species using bilby burrowsðone cat at site 

VHBM-09 and one sand goanna at VHBM-18. The recorded cat was confirmed as the same individual seen using 

the burrow during targeted searches. 

¶ Environmental Disturbances:  Mining, exploration, road activity, and recent fires were recorded as disturbances, 

with exploration activity increasing exponentially since the 2020 survey. Site VHBM-14 was the closest to active 

disturbances (110 m). Fire-affected sites included VHBM-04, VHBM-05, VHBM-11, VHBM-16, and VHBM-17. 

¶ Influence on Bilby Occurrence:  Factors such as fire, mining activities, and feral predators were identified as 

possible impacts on bilby presence. Burnt areas still provide secondary foraging and dispersal habitats and may 

regain primary habitat value as regeneration progresses. Bilbies have previously been recorded foraging in 

disturbed areas, suggesting they may still use such habitats despite development. 

Limitations noted:  

Fire affected zones across a broad area of monitoring (refer report for further details). 

Biologic (2022) 

Havieron Project: Greater 

Bilby Monitoring 

 

 

Attachment  K 

20-27 October 

2022 

Survey Area:  

Telfer Operations 

Survey Scope & Habitat Changes  

¶ Monitoring Sites:  20 sites assessed, 16 revisited and four newly established; 15 within the Survey Area and five 

nearby (within 2 km) as controls. 

¶ Primary Habitat Expansion:  Primary bilby habitat increased by 11.38% (from 192.31 ha in 2020 to 545.67 ha in 

the current survey). Habitat remains fragmented due to previous widespread fires, but post-fire regeneration has 

led to the emergence of isolated patches across most of the Survey Area. 

¶ Habitat Outlook:  Previously burnt areas are expected to be utilized more frequently as regeneration continues, 

with habitat quality expected to improve over time. 

Greater Bilby Records & Monitoring  

¶ First Recent Evidence Since 2020:  The species was recorded 600 times within the Survey Area. 

¶ Recorded Signs:  

¶ Burrows:  23 total (11 active, 12 inactive) 

¶ Diggings:  506 across 58 locations 

¶ Scats:  36 
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¶ Tracks:  35 

¶ Genotyping Results:  Two unique individuals were identified, though indirect signs suggest multiple individuals of 

different age classes. 

¶ Burrow Monitoring:  

¶ All previously known bilby burrows (n = 6) exhibited recent activity. 

¶ Six additional active burrows were found. 

¶ Long-term camera traps were placed at all 12 burrows to confirm bilby usage and record visits by other 

species; data will be included in the 2023 monitoring report. 

Environmental & Anthropogenic Disturbances  

¶ Fire Impact:  Signs of recent fires were recorded intermittently at multiple sites, though burnt areas still serve as 

secondary foraging and dispersal habitats. Utilisation is expected to increase as regeneration progresses. 

¶ Mining & Exploration Disturbance:  

¶ Mining and exploration activity has significantly increased since the Biologic 2020a survey. 

¶ Evidence of bilby occurrence was recorded approximately 600m from active mining areas. 

¶ Bilbies have previously foraged and dispersed in disturbed areas during pre-clearance surveys. 

¶ A shift in mining activity to operational phases could alter disturbance patterns. 

¶ Feral Predator Presence:  

¶ Feral cats ( Felis catus ) were recorded as a significant potential threat. 

¶ Dingoes ( Canis lupus ) may play a regulatory role , potentially controlling feral cat populations. 

¶ Newcrestôs 2022 feral cat management program may help mitigate risks to local bilby populations. 

Long -Term Monitoring Considerations  

¶ Survey Comparison:  No bilby evidence was recorded during the previous 2021 monitoring survey (Biologic 

2021), but presence has now been confirmed. 

¶ Ongoing Research Needs:  It remains uncertain whether previous absence was due to natural population shifts, 

predator activity, fire, or mining/exploration disturbances. 

¶ Monitoring Program Value:  Continued assessments are expected to provide deeper insights into bilby 

occurrence, abundance , and environmental influences.  

Red Dog, 2025 

Targeted survey for potential 

Night Parrot habitat along the 

15 ï 18 

September 2025 

Survey Area:  

Havieron Infrastructure Corridor (Telfer to Havieron) and Havieron mine area. 

Survey Scope and details:  
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Telfer to Havieron 

Development corridor 

Attachment X  

Night Parrot habitat assessment against revised survey guidelines and conservation advice, and comparison with 

previous survey results. 

19 habitat points  were visited for physical/visual assessment for roosting and/or foraging habitats in accordance with 

Guidelines for preliminary surveys of night parrot (Pezoporus occidentalis) in Western Australia (DBCA, 2024). 

Locations selected using previously mapped habitat, fire age data, aerial imagery with a spatial resolution of 10cm 

per pixel. 

This survey was a habitat assessment only and did not include acoustic monitor deployment, taking the likelihood of 

presence from the Biologic (2021) results (Attachment I). 

Survey finding s: 

No critical habitat (roosting/breeding habitat) for the Night Parrot was identified using the criteria outlined in 2024 

Guidelines (DBCA, 2024a). A total of 3,409 ha was mapped as flyway or dispersal habitat. 2,200 ha of the surveyed 

area was fire scarred variously over the past 14 years further reducing the likelihood of suitable Night Parrot 

breeding/roosting habitat. 
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6.2.1 NIGHT PARROT ACOUSTIC MONITORING SURVEY EFFORT 

A summary of surveys and survey effort specifically including acoustic monitoring for Night 

Parrot is provided in Table 6-3, with an overview shown in Figure 6-1. Call analysis for 120 

nights of Havieron acoustic survey was conducted by avifauna specialist Nigel Jackett. 

Table 6-3: Night Parrot local acoustic monitoring survey effort summary  

Survey and field dates  Time 
Recording units 

(RU) 

Number of 

sites  
Sound files  

Havieron Mine and Service 

Corridor survey. 

Biologic 2020 Phase 1: March 

2020 

24 nights 

4 x Song Meter 4 

Bioaccoustic 

recording units (SM4) 

4 1,108 

Biologic 2020 Phase 2: June 2020 

Attachment  H 
55 nights 6 x SM4 9 802 

Infrastructure Corridor survey, 

Biologic 2021, Phase 1: Oct 25 ï 5 

Nov 2020 

41 nights 4 x SM4 8 489 

Biologic 2021, Phase 2: April / 

May 2021 

Attachment  I 

41.5 

7 x Song Meter Mini 

Bioacoustic recording 

unites 

7 481 

Telfer Operations Conservation 

Significant Species Assessment, 

Spectrum 2021: 6 - 13 November 

2020 

Attachment  L 

(Provided for local context only) 

12 nights, 

22.67 person 

hours 

6 SM4 6 NA 

Telfer Operations Night Parrot 

Monitoring, Spectrum 2022 

1 ï 23 April 2022 

Attachment  M 

(Provided for local context only) 

47 nights 

4 Song meter mini 

bioacoustics 

recording units 

8 865 

Telfer Operations Significant 

Fauna Monitoring, Spectrum 2023 

7 ï 16 March 2023 

Attachment  N 

(Provided for local context only) 

77 

10 Song meter mini-

Bioacoustics 

recording units 

10 

61570 

Kaleidoscope 

detections 

Night Parrot expert Dr Nick Leseberg also undertook assessment of Night Parrot habitat in 

and surrounding the Havieron project area (refer Attachment W). Additional targeted survey 

for potential Night Parrot breeding and roosting habitat along the infrastructure corridor was 

also undertaken in accordance with the revised DBCA Guideline for considering the presence 

of Night Parrot, Version 1.0, March 2024 as final due diligence for design of the proposed haul 

road (Red Dog, 2025, refer Attachment X). Results are provided in Section 6.4.2.
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Figure 6-1: Night Parrot overview showing survey effort, acoustic recorder locations, and broad habitat  types  
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6.3 FAUNA SURVEY RESULTS  

Detailed baseline survey results can be viewed in Attachment H and Attachment I. A listing of 

relevant conservation significant fauna is provided in Table 6-4. In summary: 

¶ A total of 106 vertebrate fauna species, comprising 19 mammal species (16 native and 

three introduced), 45 bird species, 37 reptile species and five amphibian species were 

recorded from the Study Area during the field survey. All species recorded were typical of 

assemblages for the broad fauna habitats present and the Great Sandy Desert region 

more generally.  

¶ Two EPBC listed species under s.18 were recorded during baseline surveys, with a further 

five considered as having the potential to occur within the Development Envelope. These 

are outlined in Section 6.3.1 

¶ Two species migratory species listed under s.20, Red Knot and Gull-billed Tern, were 

recorded on a single occasion for each species by acoustic recorder. No migratory species 

listed under s.20 are resident in the Havieron Proposal area and do not currently utilise 

salt lakes in the Great Sandy Desert region during migration or for any stage of their life 

cycle. They are however noted as having known and potential transitory visitation to the 

region.  

Table 6-4: Summary of conservation significant fauna species  recordings    

Species  

Conservation status  

Recorded in  

study area  

E
P

B
C

 A
c
t 

 

W
A

 B
C

 A
c
t
 

 W
A

 D
B

C
A

 

Brush -tailed mulgara  Dasycerus blythi   P4 Yes 

Western pebble -mount mouse  Pseudomys chapmani   P4 No 

Northern marsupial mole  Notoryctes caurinus   P4 Yes 

Great Desert Skink  Liopholis kintorei VU VU  No 

Greater bilby  Macrotis lagotis VU VU  Yes 

Night Parrot  Pezoporus occidentalis CR CR  Yes (by call) 

Red Goshawk  Erythro-triorchis radiatus EN VU  No 

Grey Falcon  Falco hypoleucos VU VU  No 
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Species  

Conservation status  

Recorded in  

study area  

E
P

B
C

 A
c
t 

 

W
A

 B
C

 A
c
t
 

 W
A

 D
B

C
A

 

Peregrine Falcon  Falco peregrinus  OS  No 

Princess Parrot  Polytelis alexandrae VU  P4 No 

Red Knot  Calidris canutus VU/MI   Yes (by call) 

Curlew Sandpiper  Calidris ferruginea CR/MI CR/MI  No 

Fork -tailed Swift  Apus pacificus MI MI  No 

Wood Sandpiper  Tringa glareola MI MI  No 

Common Sandpiper  Tringa hypoleucos MI MI  No 

Sharp -tailed Sandpiper  Calidris acuminata MI MI  No 

Gull -billed Tern  Gelochelidon nilotica MI MI  Yes (by call) 

Oriental Plover  Charadrius veredus MI MI  No 

Caspian Tern  Hydroprogne caspia MI MI  No 

White -winged Black Tern  Chlidonias leucopterus MI MI  No 

Pectoral Sandpiper  Calidris melanotos MI MI  No 

Red-necked Stint  Calidris ruficollis MI MI  No 

Common Greenshank  Tringa nebularia MI MI  No 

Glossy Ibis  Plegadis falcinellus MI MI  No 
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6.3.1 LISTED THREATENED SPECIES (S.18) 

The following EPBC listed threated species are relevant to the Havieron Proposal and 

identified during baseline and targeted surveys: 

¶ Night parrot Pezoporus occidentalis ï Critically Endangered (refer 6.4) 

¶ Greater bilby Macrotis lagotis ï Vulnerable (refer 6.5) 

¶ Red knot Calidris canutus ï Vulnerable / Migratory (once by call) 

EPBC s.18 listed species not  identified but with the potential for occurrence in the proposal 

area are: 

¶ Princess parrot Polytelis alexandrae ï Vulnerable 

¶ Curlew sandpiper Calidris ferruginea ï Critically endangered / Migratory 

¶ Great desert skink Liopholis kintorel ï Vulnerable 

¶ Red goshawk Erythrotriorchis radiatus ï Endangered 

6.3.2 LISTED MIGRATORY SPECIES (S.20) 

No EPBC listed migratory species are resident in the Havieron Proposal area and do not 

currently utilise salt lakes in the Great Sandy Desert region during migration or for any stage 

of their life cycle. They are however noted as having known and potential transitory visitation. 

The following EPBC listed migratory species were recorded in baseline surveys for the 

Havieron Proposal: 

¶ Red-knot Calidris canutus ï Endangered / Migratory (call recorded on one occasion by 

acoustic recorder) 

¶ Gull-billed tern Gelochelidon nilotica ï Migratory (call recorded on one occasion by 

acoustic recorder) 

EPBC listed migratory species not  but with the potential to be recorded are: 

¶ Curlew sandpiper Calidris ferruginea ï Critically endangered / Migratory (also s.18 listed) 

¶ Fork-tailed swift Apus pacificus ï Migratory 

¶ Oriental plover Charadrius veredus ï Migratory 

¶ Caspian tern Hydroprogne caspia ï Migratory 

¶ White-winged black tern Chlidonias leucopterus ï Migratory 

¶ Sharp-tailed sandpiper Calidris acuminata ï Migratory 

¶ Pectoral sandpiper Calidris melanotos ï Migratory 

¶ Red-necked stint Calidris ruficollis ï Migratory 

¶ Common sandpiper Tringa hypoleucos ï Migratory 

¶ Common greenshank Tringa nedbularia ï Migratory 

¶ Glossy ibis Plegadis falcinellus ï Migratory. 

¶ Wood Sandpiper Tringa glareola ï Migratory 

Significant impact assessment for migratory bird species is provided in Table 6-13. 



  

2021/9085 ï Havieron Underground Mine Project, Western Australia 702-8000-EN-REP-0020 | Revision 5 

 Page 84 of 180 

 

6.3.3 BROAD HABITAT TYPES 

The Regional Mapping Area comprises 310,077.7 ha mapped by Biologic (2020) and built 

upon by Spectrum (2021). This provides a 40km buffer around the development envelope. Of 

the combined mapped area, 1.6% has previously been cleared or disturbed due to mining or 

exploration activity. For the Regional Mapping Area a total of six broad fauna habitats were 

mapped as occurring regionally and within the Development Envelope (refer Attachment H). 

Their extent within the Regional Mapping Area is shown in Table 6-5 and Figure 6-2. Sand 

Plain habitat is the most widespread. 

Table 6-5: Extent of fauna habitats within the Regional Mapping Area ( Spectrum , 2021) 

Habitat  

Extent in Regional Mapping Area  (RMA) 

Area (ha) Area (%)  

Claypan 1,606.4 0.5% 

Saltpan 10,652.3 3.4% 

Sand Dune 41,774.6 13.5% 

Sand Plain 158,833.7 51.2% 

Stony Hill, Breakaway or Other Outcropping 26,922.1 8.7% 

Stony Plain 65,434.2 21.1% 

Cleared/disturbed 4,854.2 1.6% 

Total  310,077.7 100% 

All fauna habitats mapped occur more broadly, forming larger expanses of relatively 

homogeneous and continuous landscape (refer Figure 6-2). Sand Plain and Sand Dune 

habitats are relatively widespread and occur more broadly across the Great Sandy Desert 

bioregion where they are the dominant fauna habitats occurring in the region. 

It should be noted, the widespread occurrence of recent fires at the time of survey (refer Figure 

5-2) is likely to have resulted in a reduced suitability for fauna in some areas, however post-

fire regeneration continues. Survey limitations are discussed in Section 6.2 and did not affect 

the veracity of results. 

A description of each habitat and its theoretical utilisation by identified MNES is given in Table 

6-6. Further discussion of site-specific utilisation within the Havieron Development Envelope 

is provided for Night Parrot in Section 6.4 and for Greater Bilby in Section 6.5.
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Figure 6-2: Map of fauna survey areas and habitat type  
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Table 6-6: Description of  mapped  fauna habitats  and potential utilisation by Night Parrot and Greater Bilby  

Habitat  type  in Regional 
Mapping Area  (RMA) 

Description  
Potential h abitat utilisation by  

Night Parrot  
Potential h abitat utilisation by  

Greater Bilby  

Claypan  

 

1,606.4 ha 

0.5% of RMA 

Comprised low lying areas, often amongst Sandy Plain 

habitat often sparsely vegetation or with deceased 

vegetation from periods water was present (i.e. rushes and 

various tussock grasses) on a hard clay to clay loam 

substrate. 

The structure and condition of vegetation within Claypan 

habitat is likely to vary seasonally, particularly following 

heavy rainfall events when inundation is likely to occur. 

 

Night parrots venture out to 

periodically inundated clay plans that 

support ephemeral herbs and annual 

grasses to forage. Free standing 

water may also be utilised as a 

seasonal water source . (Kearney, 

et al, 2016). 

Claypans are less likely to be utilised 

for burrowing and breeding  when 

more suitable deep, sandy soils are 

available, but it does occur (Skroblin, 

et al., 2017; Cornelsen, et al., 2024). 

Clay soils are important for foraging  

especially following inundation and 

increased seasonal availability of 

food resources (Cornelsen, et al., 

2024; Gibson, 2001). 

Saltpan  

 

10,652.3 ha 

3.4% of RMA 

Saltpan habitat within the Study Area is characterised by 

low lying areas subject to infrequent flooding. Often 

vegetated with Triodia hummock grasses and mixed small 

to medium shrubs, including Acacia, Melaleuca and 

chenopod species (Atriplex and Tecticornia spp.) forming 

a patchy density cover with scattered patches of exposed 

substrate, often with a saline crust on the surface.  

Substrate often comprised of fine clay or loamy sands with 

scattered calcrete outcropping. 

 

Old-growth Triodia hummock 

grasses can be used as roosting  

and nesting  sites (DPaW, 2017), 

even if the Triodia patches are not 

large (Murphy, et al., 2017). 

Historic records report roosting at 

sites dominated by chenopods 

(DBCA, 2024; Kearney, et al., 2016) 

important as food  and hydration  

during summer. Research suggests 

that night parrots may occupy 

habitats dominated by Triodia during 

wet periods and move into chenopod 

habitats during dry periods (Kearney, 

et al., 2016; Murphy , et al., 2017). 

Bilbies are known to occupy the 

edges of salt-lakes where samphire 

or Melaleucas are present and may 

use the area for foraging  (Australian 

Government, 2006). 

Burrowing  and breeding  may occur 

if substrate is not too tough to dig 

(Skroblin, et al., 2017).  
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Habitat  type  in Regional 
Mapping Area  (RMA) 

Description  
Potential h abitat utilisation by  

Night Parrot  
Potential h abitat utilisation by  

Greater Bilby  

Sand Dune  

 

41,774.6 ha 

13.5% of RMA 

Comprised low to high red parallel sand dunes, often 

separated by Sand Plain habitat with vegetation largely 

dominated by Triodia hummock grasses and various 

scattered small to medium shrubs (usually Acacia) with 

scattered tree and mallee eucalypts occurring on upper 

dune slopes and crests, on sandy or sandy loam 

substrates. 

At the time of baseline survey (2020/21) large areas of 

recently burnt areas with little to no vegetation remaining 

or only limited recent natural post-fire regrowth. 

Dune fields with long-unburnt Triodia 

are important nesting, roosting and 

foraging  habitat for the night parrot 

(DPaW, 2017). 

Sand dunes can be used for 

burrowing, breeding  and foraging 

(Dziminski & Carpenter, 2018; 

Skroblin, et al., 2017). 

Sand Plain  

 

158,833.7 ha 

51.2% of RMA 

Comprised flat to low undulating areas, often between 

parallel Sand Dune habitat with vegetation dominated by 

Triodia hummock grasses of various life stages and 

scattered patches of various small to medium shrub 

species (including Acacia and Melaleuca species) on 

sandy to clay loam substrates. Occasionally intermixed 

with small, isolated patches of Stony Plain, with similar 

vegetation on heavy clay substrates.  

At the time of baseline survey (2020/21) large extent of the 

Study Area comprised recently burnt areas with little to no 

vegetation (refer study limitation). Scattered small and 

relatively isolated unburnt areas (~15ï20+ years unburnt) 

with large mature Triodia hummock grassland and open 

Acacia shrubland present in parts of the Study Area. 

 

Night parrots roost  and nest  in long-

unburnt Triodia hummock and will 

also forage  on Triodia and other 

grasses (DPaW, 2017; Murphy , et 

al., 2017). 

Bilbies use sandy substrates for 

digging burrows, breeding  and to 

forage  in shrublands or grasslands. 

Their ability to burrow means the 

bilby can exploit habitats that have 

been recently burnt or have naturally 

sparse cover (Southgate, 2006).  
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Habitat  type  in Regional 
Mapping Area  (RMA) 

Description  
Potential h abitat utilisation by  

Night Parrot  
Potential h abitat utilisation by  

Greater Bilby  

Stony Hill/ Breakaway  or other 

outcropping  

 

26,922.1 ha 

8.7% of RMA 

Comprised low to moderate hills and undulating plains with 

often sparse vegetation cover dominated by a Triodia 

hummock grassland with scattered Acacia and Grevillea 

shrubs on a gravelly clay loam substrate. Rocky 

outcropping is often sparse within this habitat and confined 

to the larger hills. 

 

Potential roosting  / foraging  site for 

night parrot due to Triodia hummock 

grassland. Research in Queensland 

showed that stony hills near fertile 

plains supporting chenopod and/or 

grass species were more often 

occupied than other habitats 

(Murphy, et al., 2017). 

The topological complexity of hills 

and breakaways can provide 

protection from fire for areas of 

Triodia which can then provide 

suitable roosting and foraging 

habitat (DBCA, 2024). 

Rocky outcropping and gravelly clay 

loam substrate is less suitable for 

burrowing, however stony soils are 

prevalent to containing root-dwelling 

larvae making it suitable foraging  

habitat (Southgate, et al., 2018).  

Stony Plain  

 

 

65,434.2 ha 

21.1% of RMA 

Stony Plain habitat comprises flat to low undulating areas 

with vegetation dominated by Triodia hummock grasses of 

various life stages and scattered patches of various small 

to medium Acacia and Hakea shrub species on gravelly 

loam or clay loam substrates.   

 

Some small, isolated patches of Stony Plain intermixed 

with Sand Plain habitat, particularly low-lying areas 

between dunes subject to movement of substrates over 

time (second photo).  

 

At the time of baseline survey (2020/21) large patches of 

recently burnt areas with little to no vegetation remaining 

or limited post-fire natural regrowth. 

Night parrots roost  and nest  in long-

unburnt Triodia hummock, which 

may also be used for foraging 

(DPaW, 2017; Murphy, et al., 2017). 

Too tough, rocky, substrate is less 

suitable for burrowing and will result 

in lower occupancy of the bilby 

(Skroblin, et al., 2017; Southgate, 

2006).  However, Bilbies are dietary 

generalist so they might exploit this 

habitat type for foraging  (Gibson, 

2001), the intermixed sand plain 

habitat might be suitable for 

burrowing/ breeding  if deep enough 

(Southgate, 2006; Cornelsen, et al., 

2024).  
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Another species warranting consideration is the Great Desert Skink. Whilst the Great Desert 

Skink was not recorded in surveys it is considered likely to occur based on other records of 

the species and the presence of suitable critical habitat (Sand Dunes, Sand Plains). Table 6-7 

outlines the projectôs expected impacts on potential habitat. 

Table 6-7: Greater Desert Skink - impacts to fauna habitat  

Suitable Habitat  Combined extent in 

Regional Mapping 

Area (ha) 

Extent in Indicative 

Footprint (ha)  

Indicative Footprint 

Impacts to Survey Area 

Extent  (%) 

Sand Dunes and Sand Plains 200,658.3 579.75 0.4 

6.3.4 INVASIVE FAUNA SPECIES 

The regional occurrence of invasive fauna species is outlined in 3.7. Invasive fauna species 

have been identified within and surrounding the Havieron Development Envelope through: 

¶ Baseline surveys and targeted surveys for significant species that included recording 

of non-target feral species as follows: 

o Biologic, 2020 baseline survey (Attachment H): Camel (secondary evidence) 

o Biologic, 2021 baseline survey (Attachment I): Camel, cat (both secondary 

evidence) 

o Biologic, 2021 Bilby population survey (Attachment J): Camel (secondary 

evidence), cat (secondary evidence and one direct recording) 

o Biologic, 20222 Bilby population survey (Attachment K): Camel (secondary 

evidence), cat (secondary evidence and one direct recording) 

¶ Incidental observations reported by personnel and registered in the Havieron Fauna 

Interaction Register that commenced in January 2023 as part of development works 

recording: 20 cats; 8 Red Foxes; and 103 camels. 

It should be noted that reported observations are likely to include duplicate recordings for 

individuals where they cannot be uniquely identified, and when reported by different persons, 

on different days, or in different locations. 

6.3.4.1 CATS AND RED FOX 

Data from the Fauna Interaction Register has been utilised to provide a baseline for cats and 

foxes as shown in Figure 6-3. From February 2023 to July 2025 sightings of 20 cats and 8 of 

fox (potentially the same individual in mid-2023 based on the location) have been recorded. 
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Figure 6-3: Cat and Red Fox direct recordings (Havieron)  

A total of 26 traps have been set at Havieron, with only one cat captured and euthanised. 

Given the proximity to Telfer, it is noteworthy that 34 direct observations of cat have been 

recorded, and 20 cats trapped and euthanised for the same period. Five foxes were also 

observed, with one death recorded in September 2025 and evidence suggested this was as a 

result of the Telfer baiting program. 

6.3.4.2 CAMEL 

Camels occur sporadically and in herds of females (cows) generally with a herding male that 

move in response to food and water resources. Total numbers are unclear but estimated at 

over 1 million in the rangelands, with the population doubling every 8-10 years (DCCEEW 

Feral Camel Action Plan). Data from the Fauna Interaction Register has been utilised to 

provide a baseline for camels as shown in Figure 6-4.  

 
Figure 6-4: Camel direct recordings (Havieron)  
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6.4 NIGHT PARROT 

6.4.1 NIGHT PARROT SURVEY RECORDS 

For total survey effort for the Havieron Proposal and associated Telfer operations 2020-2023 

(refer Section 6.2.1), only one survey detected Night Parrot, being the Biologic 2021 survey of 

the Infrastructure Corridor (Attachment I). Night Parrot was recorded by acoustic recorder on 

three occasions over 41.5 recording nights: two confirmed calls from the same location and 

one unconfirmed but suspected call from a different location. All three recordings were 

associated with Sand Plain habitat.  

Specialist call analysis by Nigel Jackett determined the two confirmed calls were structurally 

consistent with known calls of the species (a two-note hollow whistle10). Details of each call 

are as follows: 

¶ Call 1, 25 October 2020 

The timing of the single call recorded on (approximately one hour after sunrise), 

suggests the species may have roosted within a relatively close proximity to the 

recorderôs location. 

The probable distance and direction of the potential roost site could not be determined 

however, a small area of suitable breeding/roosting habitat occurs approximately 1.5 

km east of the recorderôs location. An acoustic recorder was also deployed within that 

area of habitat at the same time as the recorder that detected the species, however no 

evidence of Night Parrot was detected at that location. 

¶ Call 2, 26 October 2020 

The timing and characteristics of the call (decreasing in volume with each call) suggest 

the individual was flying over the site. Although the direction of the call cannot be 

determined, based on habitats present at and near the site, the speciesô occurrence is 

likely attributed to dispersal or resource-searching behaviour (i.e. flying to or searching 

for food or water) by an individual. 

¶ Call 3, 18:30hrs 1 May 2021 (unconfirmed due to faint call, but suspected to be Night 

Parrot) 

A single call was detected and was structurally similar to a known call type, being an 

abbreviated form of the one-note warble described by Leseberg et al (2019). However, 

as the call was faint, confirmation of the species as Night Parrot was not possible. As 

only a single call was detected over six recording nights at the site, it is unlikely that 

roosting or foraging was occurring within 200m of the site. Considering the call time 

(approximately one hour after sunset), it is likely to be attributed to dispersal or 

 

 
10 Leseberg, N.P, Murphy, S.A., Jackett, N.A., Greatwich, B.R., Brown, J., Hamilton, N., Joseph, L. & Watson, J. 

(2019). Descriptions of known vocalisations of the Night Parrot Pezoporus occidentalis. Australian Field 

Ornithology, 36, 79-88. 
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resource-searching behaviour (i.e. flying to or searching for food or water; N. Jackett 

pers. comm. 25 May 2021). 

Subsequent sampling using acoustic recorders has been undertaken near Telfer (refer 

Appendices L, M and N). None of these efforts have recorded Night Parrot.  

Whilst the three calls were recorded, no suitable habitat to support a persistent breeding or 

roosting population was present (refer following Section 6.4.2). Greatlands proposed 2-year 

acoustic monitoring program will determine presence and utilisation of the Telfer-Havieron 

area on a landscape scale. 

6.4.2 NIGHT PARROT HABITAT AND SITE-SPECIFIC UTILISATION 

In accordance with revised Conservation Advice for Pezoporus occidentalis (night parrot) 

(DCCEEW, 5 September 2025) and citing Burbridge et al. 2020; Leseberg 2022, habitat critical 

to the survival of Night Parrot includes the combined availability of: 

Breeding and roosting habitat : Low dense vegetation on flat and open terrain. This 

is most commonly long-unburnt old growth (>20 years old) Triodia patches, but may 

also be provided by thickets of lignum, dense shrubby samphire, and chenopods 

Food resource habitat : Run-on areas, floodplains, salt or clay pans, salt-lake 

margins, and other areas of relatively high vegetative or seed productivity such as 

those associated with paleodrainage systems 

Flyways : areas between feeding and breeding or roosting habitat through which night 

parrots traverse 

Water : Permanent or ephemeral sources of free water, and potentially areas that 

support vegetation that offers a source of metabolic water for vertebrates; and 

Gastrolith sources : Ironstone plains, rocky breakaways, and other areas where 

stones of appropriate size and shape can be ingested to aid in food digestion. 

Feeding and roosting habitat must be within efficient flying distance to one another and be 

available for sufficient duration to sustain breeding fitness for a breeding cycle. Outside of 

breeding cycles it assumed that Night Parrot are sustained by regularly productive feeding 

habitats or resource pulses (e.g. in response to rainfall or post-fire regeneration) within feeding 

habitats across areas tens to hundreds of square kilometres (Conservation Advice, 2025). 

6.4.2.1 NIGHT PARROT HABITAT REVIEW AND SURVEY (2025) 

Specialist advice was sought and targeted survey completed in September 2025 as a result 

of changes to Conservation Advice (2025) and updated DBCA Night Parrot survey guidelines 

for WA (2024). 

Specialist desktop review by Dr Nick Leseberg was commissioned by Greatland to understand 

the nature and potential for Night Parrot presence within and surrounding the Havieron project 

area (refer Attachment W). This concluded that the area may be utilised for flyways from time 

to time but does not provide the long-term stability required to support a persistent population 

of Night Parrot. While the surrounding Sand Plain, Sand Dune, and probably Stony Plain 
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habitats could support roosting and foraging habitat, dependent on local fire and rain, the 

availability of roosting and foraging habitat within these associations is likely to be ephemeral, 

and Night Parrots possibly only moving in into these systems occasionally when conditions 

are suitable. This is supported by acoustic detection at one site during one survey despite 

multiple monitoring nights.  

A 12,000 ha expanse of paleo drainage system 40km to the southeast is likely to provide the 

habitat stability to support a population of Night Parrot (refer Figure 6-5). A small patch of 

roosting habitat (7.7 ha) does exist however, its size and position within the broader landscape 

of available habitat suggests Night Parrots may only use it occasionally if at all. There is 

however uncertainty about the utilisation of flyways and roosting habitat within and 

surrounding the Havieron Development Envelope, and this is discussed below in óAddressing 

uncertaintyô. 

 
Figure 6-5: Specialist assessment of s uitable Night Parrot habitat  (source: N. Leseberg, AdaptiveNRM  

habitat review , 2025, Attachment W)  

On ground assessment was conducted in accordance with revised DBCA Guideline for 

considering the presence of Night Parrot, Version 1.0, March 2024 (Red Dog, 2025, refer 

Attachment X) using the following contained criteria: 

¶ Presence of Triodia and/or chenopods with structural complexity (DBCA, 2024a; 

Leseberg et al., 2022; Murphy, Silcock, et al., 2017). 
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¶ Fire age of habitat greater than 20 years, with Triodia tending to form rings and provide 

suitable height (>40 cm) and thickness for Night Parrots (DBCA, 2024a; Jackett et al., 

2017; Leseberg et al., 2022; Murphy, Silcock, et al., 2017) 

¶ Presence of flat-open terrain with few shrubs or trees (Leseberg et al., 2022). 

¶ Triodia occurring as a mosaic interspersed with fuel-free areas of bare stony ground 

which do not carry fire (Leseberg et al., 2022; Murphy, Austin, et al., 2017). 

A total of 3,409 ha was mapped as flyway or dispersal habitat, with this shown in Figure 6-6. 

No critical habitat (roosting/breeding habitat) for the Night Parrot was identified using the 

criteria above, and an area formally considered roosting/breeding habitat within the 

Development Envelope was downgraded because it lacked the key characteristics, in 

particular an absence of large complex stands of aged Triodia. 

Addressing uncertainty  

Whilst both the specialist review and targeted survey confirm habitat classification as flyways, 

uncertainty remains around the presence of Night Parrot at the landscape scale and utilisation 

of flyways within the Development Envelope. Individuals have been recorded moving 

distances of approximately 9.4 km between roosting/nesting sites and foraging sites over a 

single night (Murphy et al., 2017) and is predicted to cover up to 100 km per night, and greater 

than 100 km when resources are more sparsely distributed (i.e. during periods of drought; 

Night Parrot Recovery Team, 2017). 

To address uncertainty, Greatland proposes a two-year acoustic monitoring program that will 

be peer reviewed by Dr Nick Leseberg at the design phase and periodically throughout the 

monitoring period. This will provide sufficient data to assess the impact of night haulage on 

Night Parrot. Night Haulage is not scheduled to commence until approximately 2-3 years from 

issuance of approvals, providing sufficient time for data collection, assessment and approval. 
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Figure 6-6: Night parrot habitat at Havieron ( Source: Red Dog, 2025, Attachment X)   
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6.5 GREATER BILBY  

6.5.1 GREATER BILBY SURVEY RECORDS 

Bilby records were not confined to any one area, being recorded across the Survey Area. 

Recordings of Greater Bilby are shown on maps along with their habitat utilisation Section 

6.5.2. 

The proximity to infrastructure and disturbance does not appear to influence the presence of 

Bilby, as almost half of the records occur within the mining envelope. Baseline survey by 

Biologic in 2020 and 2021 (Attachment H and I respectively) recorded the Greater Bilby 288 

times including: 

¶ Seven active burrows 

¶ Ten inactive burrows 

¶ Two possible burrows (one active and one inactive) 

¶ 32 tracks 

¶ 199 diggings 

¶ 40 scats 

¶ Four direct observations via motion camera 

The majority of recent diggings recorded during the survey occurred within unburnt areas in 

the northeast of the Study Area, in a relatively small linear area comprising open Triodia 

grassland with even cover of large mature Triodia hummocks and scattered Acacia shrubs. 

Within this area, all burrows were located at the base of Acacia shrubs or large Triodia 

hummocks, while diggings were concentrated in open areas between Triodia hummocks and 

were often clustered with multiple diggings occurring near each other. Most records from other 

parts of the Study Area, primarily in recently burnt areas, comprised old and/or weathered 

diggings, often occurring singly (Biologic, 2020, Attachment I).  

Targeted Greater Bilby population monitoring in 2021 (Attachment J) did not identify any 

evidence. Previously active burrows were determined to be inactive, with evidence of other 

species (feral cat and sand goanna) using burrows. Several of the monitoring sites consisted 

of areas recently burnt, however still providing critical foraging and dispersal habitat.  

Population monitoring in 2022 (Attachment K) recorded Greater Bilby a total of 600 times: 

¶ 23 burrows (11 active and 12 inactive)  

¶ 506 diggings (from 58 locations) 

¶ 36 scats 

¶ 35 track records.  

¶ Genotyping of scats collected during the field survey identified two unique individuals 

occurring within the Area; however, it is likely additional individuals occur. 

It was noted in this survey that previously fire-affected habitat (refer Figure 5-2) had recovered, 

increasing available critical habitat by 353 ha (Attachment K, Figure 3.1). The recovery area 

is well outside the proposed indicative footprint. 
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There was an increase in feral predators recorded (particularly feral cat), and this can 

significantly influence Greater Bilby occurrence. The number of dog/dingo records has 

substantially decreased between the baseline fauna survey (Biologic 2020) and the most 

recent monitoring survey (Biologic 2022), most likely as a result from a dog/dingo cull that 

occurred. Only two dingoes were culled in August 2021. In contrast, feral cat was recorded for 

the first time as part of the survey and an increase in records has been observed11. 

Greater bilbies are regarded as having low site fidelity and high mobility (Southgate et 

al.,2007). Males regularly move distances of 2ï3 km and up to 5 km between burrows over 

consecutive nights, while females tend to move up to 1.5 km (Southgate et al., 2007). Home 

ranges for Greater Bilby are between 1ï3 km2, averaging 3.16 km2 for males and 0.18 km2 for 

females (Moseby & O'Donnell, 2003). Variation in the species range is likely to be influenced 

by the presence and suitability of habitat and availability of resources (Southgate, 1987). 

6.5.2 GREATER BILBY HABITAT AND SITE-SPECIFIC UTILISATION 

Greater Bilby do occur within and surrounding the Havieron development envelope but in low 

densities and with patchy distribution. Maps of actual site-specific utilisation by Greater Bilby 

in and surrounding the Havieron Development Envelope are shown in Figure 6-7 to Figure 

6-9. 

Extant populations of the Greater Bilby occur in a variety of habitats but most often occupy 

three main habitats: Acacia aneura (mulga) woodland/shrubland growing on ridges and rises; 

open tussock grassland on uplands and hills; and hummock grassland in plains and alluvial 

areas (Woinarski et al., 2014; Skroblin et al. 2017) where soils are suitably soft for burrowing. 

Suitable habitat types noted in the recovery plan (citing Cramer et al, 2016) that are present 

at and surrounding the Havieron Development Envelope are: 

¶ Low shrub cover of Acacia spp. over hummock and tussock grasses, on sandy soils, loams 

and red earth 

¶ Spinifex grasslands with low shrub cover of Acacia and Melaleuca spp. on sandy and 

sandy loam soils. 

Whilst in the absence of other options Greater Bilby may attempt burrowing in harder 

substrates such as claypan, saltpan and Stony Plain, soft substrates provide for preferred 

burrowing habitat (refer Table 6-6). The actual habitat considered suitable for burrowing and 

breeding within the Havieron development envelope is Sand Plain and Sand Dune, with 

minimal regional impact from the proposed land clearance (refer Table 6-12). 

Greater Bilbies can use up to 18 burrows concurrently over several months, as well as 

construct a new burrow on average every 2.5 weeks (Moseby & O'Donnell, 2003). Despite 

this, the species is not sedentary, and a previously occupied area may be vacated for 

alternative areas, which is most likely attributed to resource depletion within the occupied area 

 

 
11 Feral cat trapping effort has been significantly increased at Havieron since the findings of the 2021 report; follow-

up surveys in 2022, as well as motion cameras deployed and managed by Greatland, confirm an increase in Bilby 
numbers, particularly to the north-east of the Havieron project area (outside of the Development Envelope). 
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(Southgate, 1987). Males regularly move distances of 2ï3 km and up to 5 km between burrows 

over consecutive nights, while females tend to move up to 1.5 km (Southgate et al., 2007). 

Home ranges for Greater Bilby are between 1ï3 km2, averaging 3.16 km2 for males and 0.18 

km2 for females (Moseby & O'Donnell, 2003). 

Greater bilbies are regarded as having low site fidelity and high mobility in response to 

resources, particularly fire and post fire regeneration (Southgate et al.,2007). Fire-germinated 

plants make up the direct diet of Greater Bilby or the diet of host prey species (Southgate, 

1990b; Southgate & Carthew, 2007; Southgate & Carthew, 2006; Southgate et al., 2007). As 

such, Greater Bilby are known to utilise mosaic habitats comprising unburnt areas but 

venturing into areas at various stages of post-fire regeneration during foraging and dispersal 

movements (Southgate & Carthew, 2007; Southgate & Carthew, 2006; Southgate et al., 2007). 

The utilisation of burnt areas appears linked to successful regeneration that is dependent on 

rainfall (Southgate & Carthew, 2007). 

The species profile for habitat utilisation and mobility in response to available resources has 

been demonstrated by the post-fire recovery of habitat and subsequent population monitoring 

results. An area subjected to natural fire in 2019 was included in targeted Greater Bilby 

population survey in 2021 (Attachment J). No Greater Bilby were recorded. However repeated 

targeted survey in 2022 (Attachment K) noted an increase of 353.36 ha of critical habitat within 

the study area, and a significant increase in Greater Bilby detections (refer 6.5). Regeneration 

in this instance was likely due to unseasonal rainfall in 2022 but does demonstrate strong 

recovery within three years.
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Figure 6-7: Greater Bilby habitat and recordings - Overview  
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Figure 6-8: Greater Bilby habitat and recordings - Havieron Mine area  
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Figure 6-9: Greater Bilby habitat and recordings - Infrastructure Corridor  
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6.6 POTENTIAL IMPACTS TO FAUNA AND HABITAT  

Potential impacts from the Proposal on significant fauna are the following: 

Direct impacts from: 

¶ Direct loss of up to 630 ha of land considered to provide critical habitat for Night Parrot 

and Greater Bilby 

¶ Direct loss (injury or mortality) of individuals from clearing and construction works, and the 

movement of vehicles for life of mine during operations (haul road traffic volume is 

modelled at 76 trips per 24-hour period, equating to 3.3 passes per hour) 

¶ Entrapment or drowning of individuals in site infrastructure (pipes, ponds, drains) 

Indirect impacts from: 

¶ Habitat fragmentation from construction and operation of a 50km haul road impacting 

dispersal and genetic diversity 

¶ Increased potential for predation and competition from introduced fauna 

¶ Potential displacement due to dust, light, noise and vibration 

¶ Decline in habitat quality from dust, weeds, and altered surface drainage flow patterns 

¶ Altered fire regimes resulting in fragmentation and temporary loss of suitable habitat 

¶ Impacts to habitat quality from: 

¶ altered surface water flows from the construction of mine infrastructure (refer Section 

9.1.1) 

¶ accidental discharge of hypersaline mine water to flora and vegetation important to 

MNES (further discussion in Section 9.1.3) 

Note, there are no impacts to habitat in relation to groundwater dependent ecosystems as 

outlined in Section 9.1.2.1. 

Disease is not currently considered a threat due to the remote location of the Havieron 

Proposal. This will be monitored and adaptively managed throughout life of mine. 

The following sections provide further details on the impacts. Table 6-8 provides further details 

on impacts and proposed mitigations for the above listed threats. 

6.7 MITIGATION MEASURES 

Mitigation measures for fauna seek to achieve the following conservation objectives: 

¶ Protect critical habitat from undue loss and degradation 

¶ Maintain the current distribution of Greater Bilby and Night Parrot (noting uncertainty of 

distribution for the latter), and seek to expand this distribution in the offset area 

¶ Monitor both habitat and population dynamics through targeted surveys and contribute 

these to national recovery efforts. 

A summary of key management measures is provided in Table 6-8. In combination these seek 

to progress development without undue impacts on significant fauna and their habitats within 

and surrounding the Havieron Development Envelope. The specific outcomes are: 
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¶ Clearing of no more than 630 ha of fauna habitat 

¶ No clearance of night parrot critical nesting and roosting habitat 

¶ No clearing of active Greater Bilby burrows  

¶ Cats, foxes and camels monitored, and detections addressed through the appropriate 

feral animal control program to minimise numbers at or below baseline levels (refer 

baseline in 6.3.4) 

¶ No night haulage until significant impact assessment is completed, as informed by the 

proposed two-year acoustic monitoring program to assess utilisation of the Havieron 

Development Envelope by Night Parrot. Any approved night haulage will be subject to 

strict traffic management rules in accordance with the Significant Species 

Management Plan (refer Attachment V, Section 7.4.5) 

¶ Protection of habitat from impacts, including: 

o Design and construction of surface infrastructure shall not alter surface water 

flows that would results in impoundments, flooding or starving of native 

vegetation 

o Saline water impacts to native vegetation and soils shall be avoided through 

the management of mine dewater in lined evaporation ponds in accordance 

with DWER Licence to Operate L9455/2024/1, including the management of 

beneficial reuse for dust suppression (refer to further information in Section 

9.1.3) 

o Manage hydrocarbons and hazardous chemicals in accordance with objectives 

of the EP Act 1986 and specific requirements of the WHS (Mines) Regulations 

2022 Chapter 7 to minimise the risk of impacts to vegetation and soils. 

o Manage dust through suppression and conditioning of surfaces  

¶ Targeted surveys to monitor the effectiveness of mitigations and inform any revisions 

of the Significant Species Management Plan (Attachment V) 

¶ Where land is under rehabilitation, completion criteria shall be set as per the Mine 

Closure Plan and monitored to completion. 

Mitigations are selected on the hierarchy of Avoid Ÿ Mitigate  Ÿ Offset and have been 

informed by: 

¶ Conservation advice for Night Parrot (2025) 

¶ Conservation advice for Greater Bilby (2016) and Greater Bilby Recovery Plan (2023) 

¶ DCCEEW Threat abatement plan for predation by feral cats 2024 
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¶ DEWHA Threat abatement plan for predation by the European Red Fox 200812 

¶ DEWPAC National Feral Camel Action Plan 2010 

Where direct impacts can be avoided through design and elimination of hazard at the source, 

these opportunities are prioritised. Where avoidance is not possible, best practice 

environmental management measures are proposed to reduce the likelihood or consequence 

of exposure to the stated threat. 

Mitigation measures are given practical effect through operational policies, plans and 

procedures that will be implemented throughout life of mine. The Significant Species 

Management Plan (Attachment V) will govern the implementation of fauna mitigations and will 

also be a condition of the WA EP Act 1986 Part IV approval. This includes trigger criteria, 

thresholds, frequency, monitoring and reporting requirements. 

Alignment of the Havieron Proposal with conservation advice for MNES is provided in 10.1. 

 

 

 
12 Whilst neither the Havieron Proposal nor the proposed offset area are listed as priority fox control areas for WA (DBCA 

European fox | Department of Biodiversity, Conservation and Attractions accessed 15/01/2025) they are known to be present 
and will be targeted by the proposed control program. 

https://www.dbca.wa.gov.au/management/threat-management/invasive-animals/european-fox
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Table 6-8: Mitigation Measures to protect Threatened fauna species  

Threat  Impact factor  Type of measure  Description of measure  

Direct impacts  

Clearing of 630 ha of land Clearing of critical habitat for MNES leading 

to displacement of individuals or reduction 

in population, displacement or habitat 

fragmentation 

Avoid ¶ No clearing of Night Parrot nesting and roosting habitat 

¶ No clearing of Greater Bilby active burrows 

¶ Utilisation of existing tracks with only widening undertaken as required 

for logistics and mine safety. 

Mitigate ¶ Pre-clearance survey within two weeks of proposed land clearing. 

Survey conducted by suitably qualified fauna specialist with Martu 

monitor. 

¶ 100m buffer around active Greater Bilby burrows 

¶ Any relocation of Greater Bilby as per DBCA guidelines, with clearing 

and relocations register maintained. 

¶ 300m buffer around suitable Night Parrot nesting or roosting sites. 

¶ Deployment of acoustic recorders prior to clearance of the haul road to 

detect Night Parrot at a landscape level (2-year monitoring period) as 

per the Guidelines for determining the likely presence and habitat usage 

of night parrot (Pezoporus occidentalis) in Western Australia (DBCA, 

2024). 

Accidental clearing outside of the approved 

footprint or in an allocated den/nest habitat 

buffer zone 

Mitigate ¶ Surface Disturbance Permit process ensuring accurate spatial 

delineation of work zones and pre-clearance approval. 

¶ Any buffer zones to be surveyed and demarcated in accordance with 

the Surface Disturbance Process. 

¶ Martu monitoring of clearance works. 

Cleared land not returned to critical habitat Mitigate ¶ Progressive rehabilitation of disused clearances throughout life of mine. 

¶ Final rehabilitation and closure of disturbed areas to return the Indicative 

Footprint to a standard at or approaching pre-clearance habitat quality. 

Significant residual risk to Night Parrot and 

Greater Bilby from loss of habitat 

Offset ¶ Biodiversity offset proposed (refer Section 7). 
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Threat  Impact factor  Type of measure  Description of measure  

Traffic and the movement 

of plant and equipment 

Injury or mortality to individuals on roads 

and other areas where vehicles operate 

Avoid ¶ No night haulage until completion of a 2-year acoustic monitoring 

program and additional greater bilby population monitoring. This will 

inform risk assessment and future application for night haulage. 

Mitigate ¶ Culverts and ecoducts included in design of the haul road to support 

safe dispersal within the development envelope. 

¶ Strict traffic management rules (designated roads and tracks only, 

speed limits). 

¶ Clearing in daylight hours (both MNES are strictly nocturnal). 

¶ Signage for MNES and altered traffic management either side of active 

fauna sites. 

¶ Significant species register, reporting and investigation of significant 

species interactions. 

Infrastructure and 

materials posing risk of 

entrapment or drowning 

Drowning in ponds or silt traps Mitigate ¶ Fencing of all water assets onsite. 

¶ Egress matting in place. 

¶ Regular inspection of fences and egress points. 

Entrapment in pipes, pits or other openings Mitigate ¶ Fencing or point of egress provided for open excavations and trenches 

greater than 1m, or steep-walled holes when not in active use for 

operations (e.g. end of workday) that pose risk of entrapment. 

¶ All construction pipes, culverts or similar structures stored overnight will 

be inspected for wildlife prior to use. 

¶ Stop work issued where MNES identified, and trained handler called to 

assess. 

Indirect impacts  

Feral animals 

(cats, foxes and camels) 

Increased predation by cats and foxes, and 

competition for food 

Mitigate ¶ Mechanical trapping and selective approved baiting (e.g.  grooming cat 

traps) and other animal controls as required. 

¶ Fencing and control of waste and food handling areas (e.g. small mesh 

caging on bins), and education of staff. 

Degradation of habitat by camels Mitigate ¶ Monitoring of camel populations and management should numbers 

increase to trigger or threshold levels (e.g. relocation or cull of feral 

population). 
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Threat  Impact factor  Type of measure  Description of measure  

Alteration of dingo natural predation habits 

leading to an increase in foxes and cats  

Mitigate ¶ Fencing of facilities and wastes to ensure these do not provide a food 

source that deter natural predation on cats and foxes. 

¶ Strict site rules regarding food handling and feeding of dingos. 

Operations causing dust, 

noise, light and vibration 

Displacement due to nuisance factors Mitigate ¶ Operations and traffic only permitted in cleared and designated areas. 

¶ Lighting directed to cleared operational areas only. 

¶ Trucks to comply with ADR 83/00 for drive by noise (>84 dBA at 500mm 

from exhaust) 

¶ Prime mover  

¶ 100m buffer zone implemented for active Greater Bilby burrows and any 

relocation in accordance with DBCA guidelines. 

¶ 300m buffer zone implement in the unlikely even Night Parrot nesting or 

roosting habitat is encountered. 

Impact to habitat quality 

from saline emissions 

Spill or leak of hypersaline water from 

evaporation ponds 

Avoid ¶ All mine waters report to lined evaporation ponds operated in 

accordance with WA Licence L9455 (refer Section 9.1.3). 

Mitigate ¶ Evaporation pond design freeboard to account for direct rainfall, salt 

accumulation and wave action and prevent overtopping (detailed 

conditions under existing operating licence L9455).  

Mitigate ¶ Groundwater abstraction licence and associated Groundwater Licence 

Operating Strategy (GLOS) includes water quality monitoring and 

annual reporting requirements. 

Dust deposition on vegetation Mitigate ¶ Dust suppression used on stockpiles, roads and cleared operational 

areas in accordance with operating licence conditions L9455. 

¶ Covered bulk material loads during transportation. 

¶ Containment of dusty processes (e.g. paste cement silo). 

Accumulation of salt from dust suppression 

water  

Mitigate ¶ Water segregated and tested to ensure it meets salinity criteria. 

¶ Application of dust suppression water in accordance with WA licence 

conditions issued for Havieron Mine. 

¶ Periodic vegetation survey of dust suppression deposition routes. 
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Threat  Impact factor  Type of measure  Description of measure  

Impact to habitat quality 

from saline emissions 

Dispersive materials from mining (ore, 

waste rock) impacting soils and native 

vegetation 

Avoid ¶ Waste Rock Landform and stockpiles to be characterised and designed 

for containment of potentially dispersive materials. 

Hydrocarbons and other hazardous 

chemicals contaminating soils 

Mitigate ¶ Compliant storages and stillages for hazardous chemicals. 

¶ Contained and bunded refuelling stations 

¶ All spill areas are cleaned and rehabilitated. This includes removal and 

disposal of any contaminated topsoil. 

Altered surface flows 

from constructed 

infrastructure 

Flooding or starving of vegetation leading 

to loss, impacted plant health, and changes 

in vegetation community structure  

Avoid ¶ Design of infrastructure includes drains, culverts and swales to avoid 

pooling of water or impeded surface water flows. 

Weeds Weeds displacing native vegetation Mitigate ¶ Weed monitoring and control program. 

¶ Spatial recording of weed incursions. 

¶ Weed hygiene measures for vehicles, plant and equipment mobilising 

from outside the region. 

Fire  Altered fire regimes leading to habitat 

fragmentation and degradation 

Mitigate ¶ Restrictions on sources of ignition (hot works authorisation, work in 

cleared areas, task fire monitor etc). 

¶ Firefighting capabilities (dedicated emergency response team, tanker 

etc). 

¶ Antenna mounted thermal camera at Mine Infrastructure Area (360° 

scan). 

¶ Satellite monitoring of regional fire status. 

¶ Emergency Response Plan and Bushfire Management Plan. 

¶ Cutting of emergency fire breaks where required (to avoid unnecessary 

land clearance, no permanent fire breaks are proposed). 
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6.8 SIGNIFICANT IMPACT ASSESSMENT FOR MNES  

Significant impacts on MNES have been assessed in accordance with the EPBC MNES 

Significant Impact Guidelines 1.1, 2013 (accessed December 2024).  

Assessment against each criterion relevant to the status of the species has been made. Where 

uncertainty exists, a precautionary approach is applied (i.e. in the absence of data or 

conservation information it is assumed a significant impact could occur).  

Assessment against the relevant stated criteria for determining if an action is likely to have a 

significant impact is provided in the following tables: 

Significant impact assessment for Night Parrot against the criteria for critically endangered 

species is provided in Table 6-9: 

The proposal triggered ósignificant impactô against four of the nine criteria largely due to 

ecological uncertainty around Night Parrot, which limits equivocal assessment. An offset 

is proposed (refer Section 7). 

Significant impact assessment for Greater Bilby against the criteria for vulnerable species in 

Table 6-10: 

The proposal triggered ósignificant impactô against three of the nine for any criterion. An 

offset is proposed (refer Section 7). 

Significant impact assessment for migratory species listed in s.20 is provided in Table 6-11:  

The proposal did not trigger ósignificant impactô for any criterion. Two migratory species 

were identified by call (Red Knott and Gull-Billed Tern) but do not use Havieron at any 

stage of their life cycle (transiting visits only). Assessment is included due to the 

proposed construction and operation of evaporation ponds. 
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Table 6-9: Significant impact assessment for critically endangered species (Night Parrot) s.18  

Significant impact criteria for critically 

endangered species (Night Parrot)  
Assessment  Reason for assessment  

Lead to a long-term decrease in the size of a 

population 

No significant impact Based on specialist review (Leseberg, 2025) a persistent population of Night Parrot is unlikely to 

occur within the Development Envelope given the absence of critical nesting and only 7.7 ha of 

roosting habitat, with the area only utilised from time to time for foraging. Given the expansive 

availability of suitable habitat to the southeast, the proposed clearance of 630 ha is insignificant. 

Reduce the area of occupancy of the species Potential significant 

impact 

Whilst extremely small in scale, land clearance of 630 ha prevents that area from progressing to 

future critical breeding habitat and future extension of range. 

Fragment an existing population into two or 

more populations 

Potential significant 

impact 

The proposal includes 630 ha of land clearance and construction of 50km haul road and 

services corridor. Because there is uncertainty about the existence of other sub-populations in 

the regions an impact could occur. Whilst the area has been assessed as not having suitable 

breeding habitat to support a persistent population, utilisation for foraging is unknown. This 

criterion will be reassessed after completion of a 2-year acoustic monitoring program to detect 

night parrot at the landscape scale. 

Adversely affect habitat critical to the survival 

of a species 

No significant impact Night Parrot critical habitat is known to exist both at a local level and regional scale, within other 

areas of northern WA. Nine recordings have been made in the region since 1967 (within 250 km 

of Lake Waukarlycarly, refer Appendix O, Table 3.1). Survival of the species is not at risk from 

the small scale of foraging and flyway habitat proposed for clearance and the availability of 

preferred habitat to the southeast of Havieron. 

Disrupt the breeding cycle of a population No significant impact A Night Parrot breeding population does not persist at Havieron and there are no permanent 

water sources. Activities within the Development Envelope are unlikely to affect the breeding 

cycle of Night Parrot who are more likely to persist in more suitable habitat within the Percival 

paleo drainage channel 40km to the southeast of Havieron (Leseberg, 2025). 

Modify, destroy, remove, isolate or decrease 

the availability or quality of habitat to the extent 

that the species is likely to decline 

No significant impact Uncertainty exists regarding the species habitat utilisation however the Havieron Proposal is 

considered unlikely to modify, destroy, remove, isolate or decrease the availability or quality of 

habitats to the extent that the species is likely to decline, given: 
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¶ Small scale of the proposed land clearance 

¶ Wide expanse of suitable habitat for the Night Parrot in the surrounding region 

¶ Proposed direct mitigations for controlling dust, noise, vibration and light 

¶ Containment of hypersaline mine water in lined evaporation ponds monitored in real 

time 

¶ Net benefit to naturally occurring fires through monitoring and early containment 

measures 

¶ No proposed use of cyanide or other large-scale use of environmentally hazardous 

substances at the proposed Havieron Mine (mining, crushing and stockpiling only). 

Result in invasive species that are harmful to 

critically endangered or endangered species 

becoming established in the endangered or 

critically endangered speciesô habitat 

No significant impact Cats and foxes pose an active threat to Night Parrot populations but are already resident within 

the Great Sandy Desert. The application of active control measures are considered to provide 

net benefit to controlling cats and foxes in the region. 

Introduce disease that may cause the species 

to decline 

No significant impact Introduction of disease that may affect the Night Parrot is not a risk associated with 

implementation of the Proposal. No animals will be introduced that may act as vectors for 

disease spread. 

Interfere with the recovery of the species No significant impact No critical breeding habitat is present within the Development Envelope. The small-scale nature 

of clearing will occur within a homogenous landscape with expansive available foraging habitat 

and preferably breeding and roosting habitat to the southeast. With the implementation of 

proposed mitigation measures land clearance and operations are considered unlikely to 

interfere substantially with the recovery of the species. 
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Table 6-10: Significant impact assessment for vulnerable species (Greater Bilby) s.18  

Significant impact criteria for endangered 

species  (Greater Bilby)  
Assessment  Reason for assessment  

Lead to a long-term decrease in the size of an 

important population of the species 

Potential significant 

impact 

The reduction of available habitat is considered unlikely to decrease the size of the 

population due to the available contiguous habitat and highly mobile nature of Greater 

Bilby. However, vehicle strikes whilst also considered unlikely, could occur. Vehicle 

incident data for the long-term Telfer Mine has recorded one Greater Bilby death (reported 

to DBCA in 2020). 

Reduce the area of occupancy of an important 

population 

Potential significant 

impact 

Whilst extremely small in scale, land clearance of 630 ha would occur reducing the 

occupancy of that area. 

Fragment an existing important population into two 

or more populations 

Potential significant 

impact 

The proposal includes 630 ha of land clearance and construction of 50km haul road and 

services corridor that could fragment the local population. 

The risk of habitat fragmentation is considered low for the following reasons: 

¶ Sufficient continuous habitat is present locally to allow for movement and interactions. 

¶ Design utilises 43 km of existing disturbance and includes culverts and eco-ducts. 

¶ Low risk of altering fire regimes given on mine mitigations and emergency response 

capabilities. However, local and regional fires have occurred from natural causes and 

could fragment Greater Bilby habitats. The proposed fire mitigation measures are 

considered a net benefit for the region through early detection and containment of 

natural fires. 

Adversely affect habitat critical to the survival of a 

species 

No significant impact Survival of Greater Bilby is not considered to be affected given the small scale of proposed 

habitat clearance, available contiguous habitat locally and regionally, and highly mobile 

species profile. 

Disrupt the breeding cycle of an important 

population 

No significant impact Genotyping of scats following the methodology of Southgate (2005) found individuals of 

various age classes currently occur within the proposed Development Envelope, with 

evidence of all three age classes (i.e. large male, female/small male and immature). 

Proposal activities may disrupt population dynamics on a local scale, but are unlikely to 

disrupt breeding activities on a regional scale and significant impact is not considered to 

occur because: 

¶ Pre-clearance surveys for active dens, and implementation of a bilby relocation 

process in accordance with DBCA guidelines will be undertaken. 
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Significant impact criteria for endangered 

species  (Greater Bilby)  
Assessment  Reason for assessment  

¶ Greater Bilby can breed throughout the year and are polyoestrous (more than one 

oestrous cycle in a year), with potential to produce four litters every year (Southgate et 

al., 2000). 

Modify, destroy, remove, isolate or decrease the 

availability or quality of habitats to the extent that 

the species is likely to decline 

No significant impact Proposed Havieron land clearance is small scale and indirect impacts to the quality of 

habitats is highly unlikely to lead to species decline for the following reasons: 

¶ Small scale of the proposed land clearance 

¶ Contiguous available habitat available and highly mobile species profile 

¶ Proposed direct mitigations for controlling dust, noise, vibration and light 

¶ Containment of hypersaline mine water in lined evaporation ponds monitored in real 

time 

¶ Net benefit to naturally occurring fires through monitoring and early containment 

measures 

¶ No proposed use of cyanide or other large-scale use of environmentally hazardous 

substances at the proposed Havieron Mine (mining, crushing and stockpiling only). 

The coexistence of Greater Bilby is evident through the increased detections during 

targeted survey in 2022 from baseline despite early works activities onsite. 

Result in invasive species that are harmful to a 

vulnerable species becoming established in the 

vulnerable speciesô habitat 

No significant impact Cats and foxes pose an active threat to Greater Bilby populations but are already resident 

within the Great Sandy Desert. The application of active control measures are considered 

to be of net benefit to controlling cats and foxes in the region. 

Introduce disease that may cause the species to 

decline 

No significant impact ¶ Introduction of disease that may affect the Greater Bilby is not a risk associated with 

implementation of the Proposal. No animals will be introduced that may act as vectors 

for disease spread. 

Interfere substantially with the recovery of the 

species 

No significant impact ¶ The small-scale nature of clearing associated with the Indicative Footprint within 

continuous habitat and the implementation of proposed mitigation measures are 

considered unlikely to interfere substantially with the recovery of the species. 

¶ Greater Bilby are highly mobile and utilise habitat based on resource availability. 

Rehabilitation post-mining will restore habitat. 
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Table 6-11: Significant impact assessment for migratory species s.20  

Significant impact criteria for listed 

migratory species  

Assessment  Reason for assessment  

Substantially modify (including by fragmenting, 

altering fire regimes, altering nutrient cycles or 

altering hydrological cycles), destroy or isolate an 

area of important habitat for a migratory species 

No significant impact ¶ The Havieron Proposal does not constitute an important habitat for migratory species 

at any stage in their life cycle due to the absence of permanent waterways, salt lakes 

or wetlands. 

¶ It is highly unlikely that the proposed 28 ha of evaporation pond area for mine dewater 

(bringing the total pond area to 46.8 ha) will become important habitat because: 

¶ Evaporation ponds will not establish a self-sustaining wetlands type habitat due to 

the hyper salinity of mine water 

¶ There has been no recorded utilisation by migratory birds of an existing 28 ha of 

evaporation ponds for that have been in operation and monitored daily since 2022 

(the progressive construction of three pond cells was completed in 2023).  

¶ Regional salt lakes (e.g. Lake Dora, ~35 km SE of the study area) are likely to be 

preferred and even then, visitation considered to be opportunistic while transiting 

(Biologic, 2020). 

¶ Claypan with the Development Envelope may provide suitable habitat for migratory 

birds however, the value and extent of speciesô occurrence would be seasonal, 

following high rainfall events when the habitat is most likely to be inundated. These 

species would be expected to be absent at all other times, particularly as they remain 

dry for a large portion of the year (Biologic, 2020). They are therefore not considered 

important habitat. 

Result in an invasive species that is harmful to the 

migratory species becoming established in an 

area of important habitat for the migratory species 

No significant impact ¶ The Havieron Proposal does not constitute an important habitat for migratory species 

at any stage in their life cycle (reasons stated above). 

¶ The nearest available area that could provide important habitat to migratory birds is 

35km away at Lake Dora. Any invasive species incursions within the Development 

Envelope are unlikely to spread given the actions to detect and control these (noting 

similar actions at the existing long-term Telfer Mine have been successful). 

Seriously disrupt the lifecycle (breeding, feeding, 

migration or resting behaviour) of an ecologically 

significant proportion of the population of a 

migratory species. 

No significant impact ¶ The site is not used by migratory birds and not likely to become important habitat 

(reason stated above) and will therefore not impact an ecologically significant 

proportion of the population. 
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Significant impact criteria for listed 

migratory species  

Assessment  Reason for assessment  

¶ Transitory utilisation of evaporation ponds for rest and foraging does not pose a toxicity 

risk to migratory birds for the following reasons: 

¶ Contained water is hypersaline, ranging from 11,700 to 150,000 TDS (ocean 

salinity is approximately 35,000 TDS) and is a neutral pH (ranging from 7.4 to 7.9 

pH) and monthly water sampling shows no risk of toxicity from heavy metals or 

hydrocarbons 

¶ No process chemicals are added to the pond and only periodic use of additives to 

underground water to prevent pumping line blockages. 

¶ Inundated saltpan and claypan (the only available suitable habitat) are limited onsite 

and is not currently used by migratory birds and therefore will not impact an 

ecologically significant proportion of the population (again noting the preferential use of 

salt lakes in the area as stated above). 
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6.9 ASSESSMENT OF RESIDUAL IMPACTS  

Based on significant impact assessment against EPBC guidelines, a residual impact to Night 

Parrot and Greater Bilby exists. For that reason, an offset is proposed (refer Section 7). 

Direct impacts from loss of fauna habitats are considered insignificant on the regional scale. 

The mapped extent of habitat types, and remaining percentage of habitat after proposed 

clearing for the Havieron proposal is shown in Table 6-12. 

Table 6-12: Impact of land clearance on the extent of regional fauna habitat  types  

Habitat  Extent in Regional 
Mapping Area (ha)  

Extent in Havieron 
clearance Indicative 

Footprint (ha)  

Impact to Regional 
Extent of habitat (%)  

Claypan 1,606.44 0 0 

Saltpan 10,652.25 2.11 0.02 

Sand Dune 41,778.66 12.53 0.04 

Sand Plain 158,651.34 442.35 0.36 

Stony Hill, Breakaway or 

Other Outcropping 
26,913.06 0 0.02 

Stony Plain 65,145.09 14.35 0.07 

Total  304,746.84 471.34* - 

*Additional ~50 ha to be allocated at detailed design 

Overall, the direct and indirect impacts to threatened fauna species arising from the proposed 

action are considered to be low for the following reasons: 

¶ Proposed clearance will retain the mapped extents of the six fauna habitats to greater than 

98% per habitat type, and the extent of remaining native vegetation in the bioregion is 99% 

and is not fragmented from the Havieron Proposal area. 

¶ There will be no clearance of critical Night Parrot breeding habitat and active Greater Bilby 

dens, with pre-clearance surveys conducted for final assurance 

¶ Specialist advice has determined that no persistent population of Night Parrot is likely to 

be present and negligible impacts would occur given from land clearance given the 

absence of critical nesting and roosting habitat within the Development Envelope. 

¶ Greater Bilby are highly mobile with expansive contiguous habitat available and their 

predominant recordings to the east of the Development Envelope will not be fragmented. 

¶ No change to indirect impacts from feral animals is anticipated. Any anthropogenic 

drawcards are mitigated through feral animal control programs. Given the vast and remote 

region within which Havieron is proposed, these programs are likely to provide broader 

positive impacts for feral species control that would otherwise not be performed, or 

responsibility would fall to Traditional Owners or Government. 

¶ Indirect impacts from altered fire regimes are managed through contemporary technology 

to monitor for fires and provide for local response. Natural and non-mine related fires are 

likely to occur, and they remain a significant factor in shaping the vegetation of the Great 
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Sandy Desert. The proposed mitigations will bolster regional capabilities to detect and 

contain fires and are considered a net benefit of the proposal. 

¶ Indirect impacts from weeds, dust, spills and altered surface water flow patterns are 

minimised through mitigation and monitoring measures that will substantially reduce the 

potential of indirect impacts and are standard environmental best practice. 

¶ At the cessation of mining, where alterations to the original landform are not significant, 

there is reasonable expectation of rehabilitation success and the return of some pre-

disturbance vegetation value. Rehabilitated waste rock landforms (totalling 18 ha) may not 

provide attractive habitat given the preference for sandplain, salt plain and sand dune 

habitat. However, 18 ha is not considered significant. 

¶ The probability of successful rehabilitation is high, based on experience at Telfer and other 

partnering mines who form the Pilbara Rehabilitation Group13.  

¶ Application of a biodiversity offset for an area of 3,200 ha of land, upon which a ranger 

style program will be implemented (refer Section 7). 

Without controls, direct strike by vehicles could occur from the modelled traffic volume at 76 

trips per 24-hour period, equating to 3.3 passes per hour. Whilst there is no recorded history 

of Night Parrot interaction, and one Greater Bilby strike reported in the long history of the 

existing Telfer Mine, this remains a plausible risk requiring ongoing measures as follows: 

¶ Designed in eco-ducts and culverts along the haul road to provide safe movement and 

minimise habitat fragmentation 

¶ Contemporary and strong traffic management controls including in vehicle monitoring 

of driver behaviour and contractual penalties for speeding 

¶ No night haulage (required in approximately 3 years from grant of permits) without 

assessment and further approval by DCCEEW and the WA EPA based on additional 

data as follows: 

o A two-year acoustic monitoring program to detect Night Parrot at a landscape 

scale will be completed prior to Night Haulage. 

o Annual Greater Bilby population surveys to complement the existing dataset. 

This will provide the data necessary when making the case for future night 

haulage  

The assessment of direct and indirect impacts on fauna from Havieron Proposal activities, 

once all mitigation measures are implemented and the proposed offset applied, results in no 

significant residual impact to threatened species nor the habitat and supporting faunal 

assemblages. 

Overall alignment of mitigations with current conservation advice and recovery plans for MNES 

both at Havieron and within the offset area is provided in 10.1. 

 

 
13 The Pilbara Rehabilitation Group is formed by industrial rehabilitation specialists who share information and 

access to quality locally sourced seed to increase the likelihood of rehabilitation success in harsh desert conditions. 
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7. OFFSET 

7.1 RELEVANT STANDARDS, POLICIES AND GUIDELINES  

This section is prepared with regards to: 

¶ EPBC Act environmental offsets policy, DCCEEW, 2012 

¶ Offsets Assessment Guide for use in determining offsets under the EPBC Act, DCCEEW, 

2012 (and associated óhow to guideô) 

¶ Environmental Offsets Guidelines, Government of WA, 2014. 

7.2 REASON FOR THE OFFSET 

After application of all practicable mitigations to avoid, minimise and rehabilitate impacts to 

listed threatened species (Night Parrot and Greater Bilby), there is considered to be a 

significant residual impact due to: 

¶ Clearing of 630 ha of habitat that could be used as: flyways or possible foraging habitat 

for Night Parrot; and for burrowing, foraging and dispersal habitat by Greater Bilby (noting 

only 485 ha is suitable for burrowing) 

¶ Potential for indirect impacts on individual species from reduced habitat quality and access 

(dust, noise, light and fragmentation) 

¶ Uncertainty on the potential for direct loss of nocturnal fauna due to vehicle strike 

(considered to be a plausible but low risk) 

A direct offset is therefore applied for the life of the development to ensure populations, and 

their supporting habitats are not unduly impacted at the local or regional level. This is outlined 

in Attachment N: Offset Management Plan and summarised in the below sections. 

7.3 OFFSET TYPE AND LOCATION  

7.3.1 OFFSET TYPE 

A direct offset is proposed through a biodiversity package at a landscape scale, comprising 

two key benefit areas: 

¶ Habitat protection and threat reduction in the Lake Waukarlicarly area of the Martu 

Indigenous Protection Area (IPA); and 

¶ Social contribution through funding of a ranger style program to implement the offset. 

It is proposed to co-manage the offset with the Martu people through JYAC, with funding 

hypothecated for life of mine for Martu-lead aspects of caring for country, threat reduction, 

administration and support. 

Offset calculations are provided in 7.3.3, with the main conservation gain to be achieved being: 

¶ The increase of high-quality critical habitat for Greater Bilby and Night Parrot through weed 

and fire management and control of foraging herbivores 
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¶ Maintaining and enhancing the presence of high-quality unburned spinifex and chenopod 

scrubland preferred by Night Parrot for breeding and roosting; and 

¶ Controlling feral predators to the level where they do not impede the successful breeding 

of the endemic population and encourage recruitment of breeding sub-adults into the area. 
 

There is no proposed research component to the offset, however contributions to research will 

occur as follows: 

¶ Survey data is collected by qualified persons to recognised standards and are submitted 

to the WA Index of Biodiversity Surveys for Assessments (IBSA) database, available to 

any research project or interested party and progressively builds the knowledge base; and 

¶ For Night Parrot the incidental recordings by rangers make up most sightings in WA and 

is contributing to updated conservation advice (Table 1, draft Conservation Advice, 2023). 

7.3.2 OFFSET SELECTION AND LOCATION 

The offset area comprises 3,200 ha within the Warla-Warrarn Martu IPA area of 2,191,044 ha. 

The selected area contains critical habitat for both Night Parrot and Greater Bilby located in 

and around the riparian zone of Lake Waukarlicarly. 

Suitability is satisfied by the known presence of Greater Bilby and Night Parrot (Leseberg, 

2024), critical habitat, and the presence of direct and indirect threats to the protected matters. 

This offers conservation opportunity. 

Specialist surveys for Night Parrot are outlined in Table 7-1, with summary results as follows:  

¶ Desktop habitat mapping identified 24,152-ha of nesting, roosting and foraging areas 

for Night Parrot (refer 7.2). This assessment included consultation with Martu. 

¶ Targeted Lake Waukarlicarly survey for Night Parrot identified 658.8 ha of potential 

roosting and/or nesting habitat and 23,513.18 ha of potential foraging habitat within 

the study area. 842 acoustic recorder sampling nights did not detect any Night Parrot. 

Table 7-1: Offset area surveys  

Survey  Survey Type  Survey details  

Desktop assessment for Lake 

Waukalicauli, Biologic, 2022 

Attachment O  

Desktop 

Assessment 

¶ Desktop review of previous Night Parrot records 

¶ Habitat mapping on a 1:20,000 scale by Night 

Parrot specialist Nigel Jackett. 

Lake Waukalicauli Targeted Night 

Parrot Assessment, Biologic, July 

2023 

Attachment P  

Targeted survey 

for Night Parrot, 

building upon the 

desktop review 

¶ Study area comprised 357,714 ha. 

¶ Field survey 16 - 20 January 2023 and 14 ï 15 

February 2023 

¶ 31 motion cameras 26-28 consecutive nights 

(842 camera trap nights) 

¶ 21 acoustic recorders for 29 consecutive nights 

(456 recording nights) 

Whilst no Night Parrot were identified during these surveys they were identified by Leseberg 

(2024) within the region, including at sites within 100 km of the survey area. 
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Figure 7-1: Night Parrot habitat assessment in proposed offset area (Biologic, 2022)  
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The Lake Waukarlicarly IPA area is subjected to current threats to MNES and their habitat as 

evidenced by the following: 

¶ Works on country and surveys14 as part of the Martu IPA Management Plan note the 

presence of Greater Bilby and the potential presence of Night Parrot (refer IPA-

booklet.pdf accessed 18/01/2025 and addended to the OMP in Attachment Q). Martu 

also confirm the presence of threats, including feral animals, altered fire regimes, and 

habitat degradation meaning the area offers an opportunity for improved habitat quality 

and population increase.   

¶ Cat, fox, dog/dingo, and camel were identified by camera trap during targeted survey 

(Biologic, 2023, Attachment P) and represent a significant threat to Night Parrot and 

Greater Bilby through direct predation, competition for food and water, and habitat 

degradation 

¶ Exploration over the Lake Waukarlicarly area from 1995 comprises access tracks, 

drilling, surface sampling and ground geophysics surveys (refer Figure 7-2). Whilst the 

extent and quality of rehabilitation has not verified, the offset area is not wholly 

undisturbed land thereby reducing the start quality. 

 

 

 
14 Access to IPA surveys was not available for review, but the sharing of information will be formalised under the 

approved Offset Management Plan and associated land use agreement that will occur after project approvals. 

https://jyac.com.au/wp-content/uploads/2024/01/IPA-booklet.pdf
https://jyac.com.au/wp-content/uploads/2024/01/IPA-booklet.pdf
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Figure 7-2: Historical exploration within proposed offset area  
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Lake Waukarlicarly is located 80km from Havieron. Whilst offset areas are normally close to 

the controlled action, Lake Waukarlicarly was selected for the following reasons: 

¶ Surveyed habitat is comparable to those mapped within the Havieron Proposal area and 

has similar characteristics for vegetation structure and composition (refer Attachment P) 

¶ It is not fragmented from the Havieron Proposal area by roads or other developments and 

therefore contiguous with the proposed Controlled Action 

¶ It is located in the same ancient drainage system that forms the Percival Paleovalley (refer 

Figure 7-3). Although a drainage divide does exist with water from Havieron flowing to the 

west the landscape is continuous from a habitat perspective 

¶ It is the preferred location for the offset as selected by the Traditional Owners and is of 

particularly high ecological and cultural value; and 

¶ Locating the offset within the broader IPA allows for more efficient conservation effort when 

combined with existing IPA actions. Given the size of the IPA the offset funding by 

Greatland allows for expansion of conservation into areas currently unable to be managed 

(refer to 7.5.4.1 for discussion of non-duplication of IPA obligations). 

 

Figure 7-3: Regional and hydrogeological setting  
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7.3.3 OFFSET AREA TENURE 

The Warla-Warrarn Martu Indigenous Protection Area (IPA 3), Lake Waukarlicarly proposed 

offset area is Unallocated Crown Land subject to the Martu native title determinations of 2002, 

2013 and 2023, with most of the determination area being óexclusive possessionô. The area 

has existing exploration tenements as detailed in Table 7-2 and Figure 7-4. 

Table 7-2: Proposal Tenure relevant to the proposed biodiversity Offset Area  

Tenement  Tenement Holder  Commencement 

date 

Area (ha)  

E 45/4807 Rio Tinto Exploration Pty Limited 

Operated by Greatland Paterson South Pty Ltd 

4/12/2017 25,513.167 

A 40% Compulsory Partial Surrender was 

completed on to ensure the protection of a 

heritage exclusion zone Lake Waukarlicarly 

(desktop heritage survey completed by Greatland 

and Martu) 

1/12/2023 16,916.457 

(excluded) 

E 45/4834 Rio Tinto Exploration Pty Limited 

Operated by Greatland Paterson South Pty Ltd 

1/05/2017 14,686.525 

 

 

Figure 7-4: Proposed Offset area tenure  
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7.3.4 PROTECTION FROM RISK OF LOSS 

Native Title with exclusive possession  

The cultural significance of the Lake Waukarlicarly area to Martu is established and has been 

recognised in the Native Title determinations, with the main determination being James on 

behalf of the Martu People v Western Australia 2002 (FCA 1208, 27 September 2002). 

Broadly, the Martu óexclusion possessionô Native Title rights give Martu the following (and 

other rights) 

i) the right to live on the determination area 

ii) the right to make decisions about the use and enjoyment of the determination area 

iii) the right to hunt and gather, and to take the waters for the purpose of satisfying 

their personal, domestic, social, cultural, religious, spiritual, ceremonial and 

communal needs 

iv) the right to control access to, and activities conducted by others on, the land and 

waters of the determination area, and 

v) the right to maintain and protect sites and areas which are of significance to the 

common law holders under their traditional laws and customs; and Martu have 

rights to object to developments on Native Title land. and these are outlined in the 

exclusive possession determination. Furthermore, JYAC have outlined their 

intention to object to developments in a letter provided with the EPBC Referral 

packaged. Currently JYAC object to any groundbreaking activities and this has 

seen the progressive surrender of land (noting that Greatland have applied for 

tenements to exclude other miners). 

JYAC have provided written confirmation of their intention to exercise their right to object to 

any proposed development as follows: 

ñWhile Martu hold exclusive possession native title over the determination area, we 

acknowledge the presence of existing exploration tenements within the IPA3. JYAC 

strongly objects to any proposed development within the IPA3 due to its cultural and 

ecological significance to Martuò (refer Attachment Qa) 

Whilst in Western Australia prospectivity does not take into account environmental or cultural 

aspects, the risk of approval for exploration applications or future negotiations on mining 

development being successful is considered highly unlikely due to the cultural and ecological 

significance to Martu. 

A registered ILUA between JYAC and Greatland exists and covers the extent of the proposed 

offset area. However, further land security is required to prevent Mining Act primacy. 

Indigenous Protection Area (IPA) 3 status  

The proposed offset areas is within an IPA 3 reserve declared in 2022 based on demonstrated 

cultural significance. Reserves are covered under the Objects of the EPBC Act and IPAs form 

part of Australiaôs National Reserves System. 
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Commonweal funding supports Martu to manage their lands and provide cultural and 

socioeconomic opportunities for Martu. The proposed OMP provides the opportunity to 

provide additional and complimentary funding. 

Agreement and Managed Offset Fund  

Subject to approvals, the OMP will be formalised through an agreement between Greatland 

and JYAC. This provides the legal basis for utilising the IPA area for environmental offsets. In 

the interim, and to support this referral, Greatland has received a letter of support from JYAC 

outlining land access by offering ñésecurity of access to the IPA3 for the purposes of the 

Havieron offset for the nominated life of mineò (refer Attachment Qa). 

Decreased exploration in the IPA 3  

With regards to active exploration in the proposed offset area and broader Paterson Province, 

Greatland has already relinquished some tenure and will continue to reduce its presence in 

heritage and adjacent areas. This includes surrender and partial surrender of Greatland 

operated Exploration Licences E45/4834 and E45/4807 respectively (both held in Joint 

Venture with Rio Tinto Exploration Pty Ltd). When tenements were held by Greatland, JYAC 

objected to any exploration drilling activities meaning there was no benefit to holding those 

tenements. It should be noted that the IPA 3 is a deterrent, and both major and junior mining 

companies have reduced presence in the offset area. 

Irrespective of the above, there remains the unlikely risk that another party may apply for 

exploration tenure in the offset area. As an additional interim measure until the OMP is 

approved, Greatland has applied for tenement E45/7130 over a large section of the proposed 

offset area to prevent any other party applying. It is anticipated that JYAC will object to the 

granting of tenure thereby allowing the land to default to unallocated tenure and allow for 

conservation works to proceed with confidence that future disturbance will not occur. 

7.3.5 OFFSET ASSESSMENT CALCULATIONS 

Indicative offset calculations are provided in Table 7-3. This utilises the EPBC Offset 

Assessment Guide and is based on the proposed offset area and studies completed. 

Descriptors for attributes and impacts are provided following the table. 
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Table 7-3: Indicative Offset calculations  

Attribute and Inputs  Night Parrot  Greater Bilby  Information source  

Quality of the proposed 630 ha 

habitat to be cleared 

10 10 Whilst there is some existing disturbance and fire scarring at Havieron, flora and 

vegetation surveys note all vegetation in Excellent condition except where cleared or 

recently burned (JBS&G, 2020 and 2021, citing condition scale from EPA 2016 

guideline15. Refer Appendices D, E and F). 

Time over which loss is averted 13 years 13 years Operational life of mine 

Start quality (0 ï 10) 7 7 Start quality is informed by the presence of ecosystem pressures: Feral cat, fox and 

dog/dingo recorded by camera trap resulting in direct predation; camels recorded by 

camera trap that can degrade habitat and compete for water and food (refer Attachment 

P). The Martu IPA Management Plan notes the presence of feral cat, fox, dog/dingo, 

camels, and buffel grass (addended to OMP in Attachment Q). 

The offset sits within the Paterson Province, known to have potential mineral resources. 

Exploration over the Lake Waukarlicarly area from 1995 comprises access tracks, 

drilling, surface sampling and ground geophysics surveys (refer Figure 7-2). Whilst the 

extent and quality of rehabilitation has not verified, the offset area is not wholly 

undisturbed land thereby reducing the start quality. 

Future quality without offset (0 ï 10) 5 5 Martu knowledge that has informed the IPA Management Plan lists the current threat 

levels to ngurra as follows: introduced predators óvery highô; weeds, inappropriate fire 

regimes óhighô, and feral herbivores óMediumô (addended to OMP in Attachment Q).  

Without the offset, risk of loss to exploration activity is increased. 

The IPA is extremely large, and current funding is not sufficient to undertake 

conservation activities over the entire area. Left unchecked the current threats will 

remain and likely escalate in threat level. 

Future quality with offset (0 ï 10) 8 9 The proposed focus on feral animal control, weed control, mosaic burning, and 

population monitoring aligns with the Recovery Plan for Greater Bilby 2023 and are 

actions known to deliver conservation gain. 

 

 

15 EPA (2016). Technical Guidance ï Flora and Vegetation surveys for environmental impact assessment. Environmental Protection Authority.  
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Attribute and Inputs  Night Parrot  Greater Bilby  Information source  

Future quality for Night Parrot is conservatively set slightly lower because no recovery 

plan exists that outlines targeted conservation actions and Night Parrot have more 

specialised habitat requirements. Nonetheless the offset actions are highly likely to 

deliver significant benefits. 

Risk of future loss without offset 40% 40% Presence of exploration tenements over the proposed offset area (refer Figure 7-4). 

The risk of loss without offset would be higher, however Martu have confirmed they 

would strongly object to any proposed developing on the offset area (refer letter of 

support in Attachment N-2). Risk of loss is therefore confined to exploration disturbance 

with no prospect of future mining. 

Risk of future loss with offset 0% 0% Greatland have acquired exploration tenements over the IPA 3 offset area.  

Mining Act 1978 s.19 exemption has been sought to gain Ministerial exemption from 

mining activity such that the tenements can remain in Greatland possession for the life 

of the Controlled Action without exploration occurring as is normally required. 

Martu advise they would strongly object to any proposed developing on the offset area 

(refer letter of support in Attachment N-2). 

Time until ecological benefit 5 years 3 years Night Parrot 

True time to ecological benefit for Night Parrot is difficult given population uncertainty. 

Leseberg, 2023 used expert elicitation to conclude ñField research on the Night Parrot 

has only been possible since 2013. Because the species is extremely cryptic and 

genuinely rare, obtaining data and knowledge required to confidently implement 

conservation management strategies will take years, and probably decades.ò 

However, targeted Night Parrot survey for the offset identified suitable critical habitat 

and considered it likely they would occur (Attachment P).  Immediate benefits would 

occur to individual present through feral species control and removal of camel that 

degrade habitat and compete for food and water. 

In addition, the preference but not definite need for old spinifex and varying growth rates 

in arid areas means no time-based metric can be put on achieving suitable nesting and 

roosting habitat (refer references noted under óTime to ecological benefitô). References 

for this statement are: 
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Attribute and Inputs  Night Parrot  Greater Bilby  Information source  

¶ The DPaW guideline 201716 notes that old and large spinifex clumps (often 

>50 years unburned) are primarily used by Night Parrot to roost and nest, 

especially hummocks that are ring-forming. However, DBCA (2024) guidelines 

note that there is no known minimum extent of Triodia expanse that would 

prohibit establishing a roost so long as the plant is structurally suitable17. 

¶ True age of vegetation in desert regions, including Triodia grasslands, is 

difficult to ascertain as growth rates are highly variable and heavily influenced 

by rainfall, moisture, soil fertility and temperature (Bogusiak et al., 1990; 

Casson & Fox, 1987; Gibson et al., 2016; Wright et al., 2014). 

Given these uncertainties, and the more specialised habitat requirements, time to 

ecological gain is considered slightly higher than that for Greater Bilby. 

Greater Bilby 

Immediate benefits are provided through feral species control. 

Greater Bilby have a flexible ecology and known to respond quickly to resource 

availability. Three years has been selected based on local experience validated by 

survey. Within the Havieron Development envelope, post-fire regeneration can occur 

with three years to the extent that it provides critical habitat for Greater Bilby (Biologic, 

2022. Attachment K). Given Greater Bilby flexibility the time to ecological benefit is likely 

to be shorter, however no definitive references could be offered. 

Confidence in result 70% 90% Programs implemented for feral species control provide high and immediate gain and 

the benefits are well recognised. 

The benefits of controlled burns to enhance foraging opportunities and promote 

regeneration and seeding is known for Bilby (Response Plan 2023 citing Southgate & 

Carthew 2006; Southgate & Carthew, 2007). Ngururrpa Rangers et al. (2024) suggest 

that strategic (traditional) burning can help preserve Triodia patches, thereby protecting 

and enhancing night parrot habitat. 

 

 
16 DPaW Interim guideline for preliminary surveys of night parrot (Pezoporus occidentalis) in Western Australia, 2017. 
17 DBCA Guidelines for determining the likely presence and habitat usage of night parrot (Pezoporus occidentalis) in Western Australia, Version 1.0, March 2024 
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Attribute and Inputs  Night Parrot  Greater Bilby  Information source  

The confidence in result is decreased for Night Parrot simply due to the paucity of 

suitable research into the specific ecological needs of Night Parrot and the absence of 

a recovery plan defining targeted conservation activities. Greatland consider the 

confidence to be higher in practice, however no definitive reference could be offered. 

Total Proposed offset area  3,200 ha 3,200 ha The selected riparian zone around Lake Waukarlicarly provides the highest level of 

ecological services to both Night Parrot and Greater Bilby due to the presence of 

suitable critical habitat and the proximity to water. 

Net present value (adjusted ha) 594.95 ha 1,571.01 ha Calculated figure from EPBC Offsets assessment guide 

% of impact offset 

(minimum required is 90%) 

94.44% 249.37% Calculated figure from EPBC Offsets assessment guide 
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7.4 MANAGED OFFSET FUND 

Offset actions will be funded through an established agreement with JYAC to be signed upon 

confirmation of regulatory approvals. Part of this agreement is the provision of a Managed 

Offset Fund that will exist for the life of the proposed Havieron Mine. 

Access to the Managed Offset Fund is governed by the adaptive management framework 

outlined in Figure 7-5. This utilises the existing long-established Relationship Committee 

comprised of JYAC and Greatland, and ensures funding is agreed and provides for 

measurable conservation gain and socioeconomic supports for Martu. Funding is adjusted 

based on results, changed conservation advice, and emerging threats. 

7.5 OFFSET ACTIONS 

7.5.1 CONSERVATION OBJECTIVES 

Objectives for the offset align with conservation advice and are intended to contribute to 

national recovery efforts for the Greater Bilby. They apply for the period of the offset. 

The offset objectives are: 

¶ The monitored number of Greater Bilby and Night Parrot detections increase from baseline 

surveys (noting quantification for Night Parrot cannot be assured due to its cryptic nature) 

¶ The extent, connectivity and quality of critical habitat within the offset area is increased 

from baseline surveys  

¶ The genetic diversity in Greater Bilby is maintained or increased from baseline levels 

¶ Martu Traditional Owners lead conservation efforts and the number of Martu involved in 

conservation and formal conservation training is expanded. 

7.5.2 CONSERVATION ACTIONS 

Conservation actions will comprise the following key focus areas: 

¶ Weed control 

¶ Feral animal control informed by Commonwealth Threat Abatement Plans for cats and fox 

¶ Fire management to minimise encroachment by vegetation18  

¶ Revegetation and rehabilitation 

¶ Threatened species mapping 

¶ Monitoring feral animal and invasive species 

¶ Re-introduction of traditional land management activities 

¶ Undertake monitoring of progress against annual area-specific objectives and baseline. 

Alignment of actions with conservation advice is provided in Section 10.1. 

 

 
18 Night parrot roosting and nesting occurs in clumps of Triodia within open areas that act as natural fire breaks 

(Murphy et al., 2017) 
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7.5.3 PERFORMANCE CRITERIA 

Due to the size of the offset area and potential for conservation ófrontlineô areas to move with 

ecosystem and species changes, completion criteria are established annually for each area. 

This forms a key part of the adaptive management framework that governs the offset, as 

outlined in 7.5.4. 

Conservation gain against criteria is reviewed annually as part of the process shown in Figure 

7-5. This ensures conservation gain is achieved at the required rate, or offset actions are 

adapted accordingly. 

7.5.4 ANNUAL WORK PLANNING AND ADAPTIVE MANAGEMENT 

An adaptive management framework applies to the offset in recognition of ecological 

uncertainty and the dynamic nature of threats. The process is outlined in Figure 7-5, and 

ensures:  

¶ Managed Offset Funds are spent in an agreed and effective manner and conservation 

return on investment can be measured 

¶ Offset actions are based on sound science and Traditional Owner knowledge, and suitably 

flexible to address changing or emerging threats 

¶ Emerging or escalating threats, or changes to Commonwealth threat abatement plans can 

be responded to in a swift and agreed manner  

¶ Where science or knowledge is insufficient actions can be agreed (e.g. commissioning 

additional surveys, expanding acoustic monitoring) 

¶ Actions and strategies can be adapted as conservation advice changes or species 

knowledge increases  

¶ Stakeholders can see and, where relevant, be involved in the development and refinement 

of actions for conservation gain.  

In a practical sense the output of the adaptive management framework is the Annual Work 

Plan . This is a collaborative and iterative process year on year. 

The key steps are governed by the existing ILUA Relationship Committee established between 

Greatland and JYAC: 

1 Establish specific annual objectives informed by results, emerging science, changes to 

conservation advice, Martu knowledge, and threats (e.g. cats, foxes, weeds) 

2 Establish the target area where greatest conservation gain is likely 

3 Establish the baseline and SMARTER targets to address key threats 

4 Monitor implementation 

5 Review progress against objectives. This is proposed to include periodic re-survey to 

quantify conservation gain. 

6 EPBC Act Annual Compliance Report including offset performance. 
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Figure 7-5: Offset Adaptive Management framework  

Refinement of activities will occur as the Offset Management Plan progresses and adapts to 

achieve annual and overall objectives. Detailed performance and completion criteria will be 

outlined in each Annual Work Plan however they may include the following:   

¶ No increase in weed species or coverage from baseline measurements  

¶ No increase in feral animals from baseline measurements (particularly feral cat)   

¶ No unplanned fire events burning uncontrollably 

¶ No decrease in dimensions of mature spinifex from baseline measurements  

¶ No decrease in critical habitat areas from baseline surveys.  

Greatland recognises and respects that the Traditional Owners have well defined threatened 

species protection strategies, and extensive experience and skills in a range of monitoring, 

protection and management activities. A Martu-lead program is considered integral to the 

success of the offset for the life of the project.  

7.5.4.1 ACTIONS OVER AND ABOVE EXISTING IPA COMMITMENTS 

Actions under the offset must be over and above existing IPA obligations for which Martu 

receive Commonwealth funding. This is assured by the following: 
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¶ Annual Work Plan for the offset includes reconciliation with the IPA work plan to ensure 

no overlap of area (refer Figure 7-5) 

¶ Annual EPBC Act Compliance report and IPA 5-yearly activity report provide documented 

evidence that actions are not duplicated. 

The IPA is extremely large. The volume of activities through the offset partnership allows for 

greater conservation gain than would otherwise be possible. To indicate the magnitude of the 

conservation required for the full IPA a hypothetical offset assessment calculation utilising the 

full 24,152 ha of mapped critical habitat within the IPA (i.e. the conservation opportunity) 

returned a ratio of 758:1. Offset funding from Greatland will significantly enhance conservation 

efforts that would not otherwise be possible.  

7.5.5 PROPOSED TIMEFRAME FOR OFFSET MANAGEMENT AND 

MONITORING ACTIVITIES 

The proposed timeframe for management and monitoring activities has been developed with 

JYAC and is shown in Table 7-4. 

It is also acknowledged that monitoring and control methods may change over time. The 

adaptive management framework outlined in Figure 7-5 applies to all management and 

monitoring activities to ensure conservation gain is achieved in line with the offset objectives. 
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Table 7-4: Proposed timeframe for offset management and monitoring activities  

Task  Description  Timeframe (indicative)  

Regional Survey Additional regional surveys to further inform Night Parrot and Greater Bilby populations and 

ongoing offset activities. 

Years: 1-2 

Feral Predator Monitoring 

Program 

Establishment of 2 years of baseline data and then ongoing monitoring of feral predators. 

The objective of the Feral Predator Monitoring Program is to inform the effectiveness of the 

method and intensity of the Feral Predator Control Program and to inform adaptive management, 

including: 

¶ Undertake baseline monitoring of feral predator numbers prior to the implementation of feral 

predator control 

¶ Undertake ongoing monitoring of feral predator numbers after the implementation of feral 

predator control to evaluate the effectiveness and inform adaptive management. 

The program also provides opportunities for direct engagement of Martu rangers, allowing 

opportunities for knowledge sharing and connection to country. 

Years: 3-4: Baseline data  

Years: 5+ Ongoing Monitoring  

Threatened Fauna Monitoring 

program 

Establishment of 2 years of baseline data and then and ongoing monitoring of threatened fauna. 

The objective of the Threatened Fauna Monitoring Program is to evaluate the effectiveness of feral 

predator control undertaken in the Feral Predator Control Program on the persistence and 

potential recovery of the Night Parrot and Greater Bilby within the region in the Offset Area. To 

address this objective the following will be undertaken:  

¶ Monitor changes in population abundance over time in comparison to abundance of feral 

predators  

¶ Monitor the movement of individuals in the landscape in response to resources, environmental 

factors 

Monitoring and accompaniment of ecologists also provide opportunities for direct engagement of 

Martu rangers, allowing opportunities for knowledge sharing and connection to country, and 

technical ecological skills attainment. 

Years: 3-4: Baseline data  

Years: 5+ Ongoing Monitoring  

Feral Predator Control Program Implementation of the feral predator control. 

The objective of the Feral Predator Control Program is to reduce the existing threat of feral 

predators to the Night Parrot and Greater Bilby within the Offset Area for the life of the Project, in  

¶ Ongoing control of feral predators within the offset area 

¶ Targeted approach for feral predator control in proximity to known significant fauna populations 

Years: 5+  
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Task  Description  Timeframe (indicative)  

The program also provides opportunities for direct engagement of Martu rangers, allowing 

opportunities for knowledge sharing and connection to country and honing of skills for direct 

capture of feral species. 

Invasive Weed Monitoring 

Program 

Establishment of 2 years of baseline data and then ongoing monitoring of feral predators. 

The objective of the Invasive Weed Species Program is to monitor weed presence within the 

Offset Area, including ongoing monitoring of invasive weed species within the Offset Area. 

The program also provides opportunities for direct engagement of Martu rangers, allowing 

opportunities for knowledge sharing and connection to country, and learning about weed species. 

Years: 3-4: Baseline data  

Years: 5+ Ongoing Monitoring  

 

Invasive Weed Control Program Implementation of the invasive weed control. 

The objective of the Invasive Weed Species Program is to control weed presence within the Offset 

Area, including:  

¶ Ongoing control of invasive weed species within the Offset Area 

¶ Targeted approach for invasive weed species control in proximity to known significant fauna 

populations. 

The program also provides opportunities for direct engagement of Martu rangers, allowing 

opportunities for knowledge sharing and connection to country, and acquiring weed control skills. 

Years: 5+  

 

Regional Fire Management Strategy to be determined in consultation with Martu Rangers Year 3+ ongoing as required 
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8. GREENHOUSE GAS EMISSIONS 

8.1 RELEVANT STANDARDS, POLICIES AND GUIDELINES  

This section is prepared with regards to: 

¶ National Greenhouse and Energy Reporting Act 2007 (NGER Act) 

¶ National Greenhouse and Energy Reporting (Safeguard Mechanism) Rule 2015 

¶ WA EPA Environmental Factor Guideline ï Greenhouse Gas Emissions (2024) 

¶ Greenhouse Gas Emissions Policy for Major Projects (State GHG Policy) (Government of 

Western Australia 2020). 

8.2 GREENHOUSE GAS EMISSIONS ASSESSMENT 

Based on forecast mining the total Scope 1 emissions for the Havieron Proposal are estimated 

to be 1,605,626 tCO2-e. Annual estimated scope 1 emissions are shown in Figure 8-1 and 

the full assessment provided in Attachment R. 

Estimates have been prepared using Method 1 of the National Greenhouse and Energy 

Reporting (Measurement) Determination 2008 (NGER Determination)19, as applicable to the 

2020-21 financial year (FY2021), using designated emission factors in the estimation of 

emissions from fuel consumption. Emissions sources included in this estimate are: 

¶ Emissions from fuel combustion 

Calculated using designated emission factors for the following emissions from fuel 

consumption: 

Á Primary Power Station (PPS) comprising three GE LM6000 gas-fired turbines 

Á Secondary Power Station (SPS) comprising eight standby diesel-fired generators 

Á Diesel use in hybrid mobile equipment 

Á Diesel fuel use in non-transport heavy vehicles (haul trucks, loaders, excavators) 

Á Diesel fuel use in non-transport light vehicles (cars, utes, small trucks, gensets) 

Á Diesel fuel use for ore transport between the Havieron Project and the Telfer Project 

¶ Emissions associated with loss of sequestration capacity from clearing of vegetation 

Calculated using the Full Carbon Accounting Model (FullCAM)20 in accordance with FullCAM 

guidelines21 and methodology outlined in the Carbon Credits (Carbon Farming Initiative- 

Avoided Clearing of Native Regrowth) Methodology Determination 2015 (CER, 2018) 22. 

The following emission sources have been excluded from this assessment: 

 

 
19 Federal Register of Legislation - National Greenhouse and Energy Reporting (Measurement) Determination 

2008 
20 Full Carbon Accounting Model (FullCAM) - DCCEEW 
21 FullCAM Guidelines for the 2021 Plantation Forestry Method, Department of Industry, Science, Energy and 

Resources, 2020 
22 Federal Register of Legislation - Carbon Credits (Carbon Farming InitiativeðAvoided Clearing of Native 

Regrowth) Methodology Determination 2015 

https://www.legislation.gov.au/F2008L02309/latest/versions
https://www.legislation.gov.au/F2008L02309/latest/versions
https://www.dcceew.gov.au/climate-change/publications/full-carbon-accounting-model-fullcam
https://cer.gov.au/document/fullcam-guidelines-2022-plantation-forestry-method
https://www.legislation.gov.au/F2015L00164/latest/text
https://www.legislation.gov.au/F2015L00164/latest/text
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¶ There are no Scope 2 emissions associated with this project (power is generated at Telfer 

that is owned by Greatland) 

¶ Emissions associated with construction and post-closure monitoring and rehabilitation 

¶ Emissions associated with the disposal of waste and wastewater (limited to diesel usage 

in pumping infrastructure and considered negligible due to the lack of quantifiable forecast 

pumping volumes available at the time of assessment) 

¶ Emissions associated with land clearing for the Telfer Project (activities have already 

occurred and been included in NGER annual reports and Native Vegetation Clearance 

Permit reports) 

¶ Use of explosives for mining operations. 

Havieron forecast GHG emissions trigger the Safeguard Mechanism applied to facilities that 

exceed 100,000 tonnes of Scope 1 emissions. 

The Telfer Mine, where Havieron ore is to be processed, has been reporting under the 

Safeguard Mechanism since FY2016-17 (Responsible Emitter: 20 005 683 625). WA consider 

Havieron Mine to be a significant amendment to the existing Telfer Mine, and the scope of the 

Safeguard Mechanism is likely to be amended to cover TelferïHavieron.  

As a combined proposal the trajectory of emissions for the TelferïHavieron Project is 

downwards (refer Figure 8-2), with a step change reduction commensurate with the depletion 

of Telfer mineral reserves in 2027. Furthermore, after the cessation of Havieron mining in 2035 

the project is estimated to fall below the Safeguard Mechanism for the rehabilitation and site 

closure phase of the project. 
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Figure 8-1: Scope 1 estimated GHG emissions - Havieron Proposal  
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Figure 8-2: Scope 1 estimated GHG emissions - Havieron and Telfer combined  
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8.3 GREENHOUSE GAS MITIGATION AND BEST PRACTICE MEASURES  

Mitigation measures have been implemented to reduce GHG emissions associated with the 

Havieron Project, in accordance with the mitigation hierarchy of avoid, reduce, and offset. In 

identifying and assessing potential mitigation opportunities, consideration has been given to: 

¶ Availability and suitability of best practice technology 

¶ Estimated emissions reduction (cost-benefit) 

¶ Timeline for implementation in relation to the projected Life of Mine 

¶ Cost of implementation 

¶ Regional constraints on the applicability of global best practice 

¶ Local conditions affecting constructability, safe operability, and cost. 

¶ Significant constraints exist for broader design avoidance at the existing Telfer power plant 

and processing infrastructure.  

The focus of Scope 1 emissions reduction is: 

¶ Review and implementation of suitable renewable energy sources 

¶ Clean and energy-efficient manufacturing processes 

¶ Selection and procurement of energy-efficient plant and equipment and maintenance for 

optimal performance in a remote mining setting. 

¶ Low emissions substances (e.g. low sulphur diesel and lubricants, ammonia and fuel oil-

free blasting agents). 

¶ Designed in mitigations for new development aspects e.g. siting of mine and surface 

infrastructure at Havieron to minimise haulage and vehicle wear. 

Whilst the focus remains on avoiding and continually reducing GHG emissions, it is 

acknowledged that offsets may be required to complement those mitigations for the period of 

shortfall in achieving targets.  

To ensure the integrity and appropriate assurance of offsets for the Telfer ï Havieron Project 

offsets will comprise: 

(a) Purchase of integrity-based offsets from schemes or programs that are verified.  

Greatland will continuously monitor their obligations and emissions, purchasing integrity-

based offsets to cover any shortfall if the Telfer-Havieron Project exceeds its Safeguard 

Mechanism baseline. It is expected that offsets will not exceed 30% of the anticipated baseline 

Scope 1 emissions for the proposal.  

Public reporting of GHG emissions will be undertaken for the combined TelferïHavieron 

Project, continuing throughout its operational life, in accordance with the requirements of 

NGERs and the Safeguard Mechanism.  
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9. OTHER KEY ENVIRONMENTAL FACTORS BEING 

ASSESSED UNDER PART IV OF THE WA 

ENVIRONMENTAL PROTECTION ACT 1986  

Whilst the purpose of this Referral Supporting Document is to provide information on MNES, 

there are other aspects associated with the Havieron Proposal that are of importance at a 

state level and which may give rise to impacts on the habitat of MNES. For ease of reference 

and to ensure full public knowledge of environmental aspects, a summary of key matters is 

provided in the following sections. 

For full details of the below aspects EPA referral documentation and technical reports can be 

viewed on the WA EPA website at https://www.epa.wa.gov.au/proposals/telfer-havieron-gold-

mining-project. Havieron is considered a significant amendment to the existing Greatland 

Telfer Mine where ore will be processed, and documentation discusses both facilities. 

9.1 INLAND WATERS  

9.1.1 SURFACE WATERS AND ALTERED FLOW REGIMES 

There are no defined drainage lines within the Project area. Runoff is derived from linear, 

westerly-trending sand dunes. It discharges between these dunes after heavy rainfall as sheet 

flow and accumulates into widespread clay pans and playa lakes where it temporarily ponds 

while it infiltrates to recharge groundwater or evaporates.  

Considerations for surface water flows were: altered surface flows from the construction of 

surface infrastructure; intense rainfall with high inundation and erosive capacity associated 

with the tropical low and cyclonic conditions from November to April (wet season). These 

factors were assessed to inform concepts and design as follows: 

¶ Surface water assessment for the Havieron Project, comprising hydrological (flood) 

assessments for the Havieron proposed mine area (Rockwater, 2020) 

¶ Surface water assessment, building upon the 2020 assessment, with more detail of the 

Infrastructure Corridor (Rockwater, 2021). 

These are provided as Attachement S and included: an assessment of pre-mining hydrological 

conditions; potential impacts of mining on the surface water environment; and any mitigation 

measures required to protect proposed infrastructure. Flood assessment is shown in Figures 

9.1 and 9.2. 

It should be noted that, whilst not policy, best practice assessment of flood assessment utilises 

the Regional Flood Frequency Estimation (RFFE) Model. Given that the project location is in 

an arid region further than 300km from the nearest gauged catchment location used to develop 

the RFFE Model, it was necessary to utilise the Australian Runoff and Rainwater (ARR) 1987 

methods to validate model results and comparative peak flow estimates. This is reflected in 

technical assessment reports. 

 

https://www.epa.wa.gov.au/proposals/telfer-havieron-gold-mining-project
https://www.epa.wa.gov.au/proposals/telfer-havieron-gold-mining-project
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Figure 9-1: Flood  modelling in the Havieron Mine area  (Rockwater, 2020) 
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Figure 9-2: Flood modelling in the Infrastructure Corridor area  (Rockwater, 2020)  
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9.1.1.1 SURFACE WATER DEPENDENT VEGETATION 

Flora and vegetation surveys (Appendices D and F) identified four vegetation types within the 

Expanded Survey Area may be associated with surface water: 

¶ Vegetation type VT2 consists of a sheet flow dependent vegetation association (Banded 

Mulga existing on slopes of between 0.2-2.0%). This plays an important role in water and 

nutrient capture important for ecosystem function and may support or provide refuge to 

restricted flora and fauna species, and therefore a significant vegetation type. 

¶ Vegetation type 6j is associated with salt pans, however it is widely represented in the 

local region with an approximate minimum extent of 5,340 ha, therefore not considered a 

significant vegetation type. 

¶ Vegetation type 6e is associated with claypans however does not include any species 

associated with groundwater dependency, nor does it include other characteristics 

normally associated with groundwater dependency (e.g. plants remain green during 

extended dry periods). For this reason, 6e is considered to be reliant on occasional 

inundation of surface water and not on groundwater. 6e has a limited distribution within 

the Expanded Survey Area but is considered likely to occur elsewhere in association with 

claypans, therefore not considered significant. 

¶ Vegetation type 6b contains the species Eucalyptus camaldulensis that is associated with 

surface water and groundwater. 6b was the dominant vegetation type in the Expanded 

Study Area and is very widespread, therefore is not considered significant. 

9.1.2 GROUNDWATER 

The Havieron Proposal is located in the Paterson province with the Percival Paleovalley (a 

paleochannel laid down by ancient rivers) being relevant to site. The Percival Paleovalley is a 

large NW-SE valley about 4-5 km west of the project at about 242 m Australian Height Datum 

(AHD) elevation. The valley seems to correlate well with mapped massive calcrete outcrops. 

The Havieron Project is at about 250 m AHD elevation and the topography grades to the west 

towards the Paleovalley. The Paleovalley drains to Lake Dora at about 235 m AHD elevation, 

a Ramsar wetland, at about 237 m AHD elevation 40 km south-east (SE) of Havieron. 

Initial hydrogeological assessment was undertaken by Rockwater in 2020, for the 

development of a conceptual hydrogeological model. This was developed further, and 

groundwater characteristics determined to produce a numerical groundwater model for the 

dewatering required to construct the development box-cut and decline (Rockwater, 2021) 

provided in Attachment T. 

This identified a superficial unconfined aquifer (water table), with three confined aquifers 

hosted within the 400m+ thick Permian Paterson Formation that overlays the Havieron copper-

gold deposit (refer Figure 9-3). Whist the study focused on the Havieron Proposal, all the 

aquifers described below have a likely regional extent and are thought to occur outside of the 

extent of the tenement. 
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Figure 9-3: Havieron Conceptual Hydrogeological Model (Rockwater, 2020)  
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The following aquifers will be encountered during mine development and are neutral pH and 

saline to varying degrees: 

¶ Unconfined/perched aquifer  generally greater than 10m at the proposed Havieron site, 

becoming shallow to the west (up to 5m below ground level), with salinity of 15,000 to 

40,000 mg/L TDS. The water table is radiocarbon dated at <2000 years before present 

(young to modern water age), is recharged by surface waters, and is likely disconnected 

from the upper confined aquifer and therefore less likely to be affected by mine dewatering. 

However, some downward connection is evident in the location of the decline that 

intersects the aquifers. The unconfined water table provides the most likely habitat for 

stygofauna, discussed in Section 9.2. 

¶ Upper confined aquifer  that is brackish-highly saline (average around 11,700 mg/L TDS) 

and radiocarbon dated at greater than 8,000 and up to 37,000 years before present. 

¶ Middle brown sandstone confined aquifer  that is highly saline at around 19,000 mg/L 

TDS. This aquifer has not been radiocarbon dated. 

¶ Lower confined aquifer  that is highly saline at approximately 28,000 up to 55,000 mg/L 

TDS. The lower confined aquifer is radiocarbon dated as younger than 8,000 years before 

present and therefore younger than the upper confined aquifer. This suggests recharge 

from the west where the host rock intersects the Percival Paleovalley. 

There is a deep Proterozoic aquifer underlying the lower confined aquifer. This is within 

fractured host rock and will be encountered during mining of the target orebody. 

With regards to assessment of impacts on habitat for MNES, the salinity of abstracted 

groundwater is such that it cannot be release to the environment. Greatland have not 

undertaken further risk assessment of the impacts of saline water discharges, opting to 

progress to design for avoidance of release. The management of hypersaline water is 

discussed below in Section 9.1.3. 

9.1.2.1 GROUNDWATER DEPENDENT ECOSYSTEMS 

Vegetation unit 6i occurs in an interdunal swale. The substrate in this area is aeolian sand, 

alluvium, and evaporites. It is unlikely that the Eucalyptus victrix occurring in this area are 

groundwater dependent to any significant degree. The groundwater level sits at 5-15 m below 

the surface and is saline (15,000-40,000 mg/L Total Dissolved Solids). Observations made 

during the assessment suggest that the patch of vegetation occurs within an area of localised 

surface water accumulation via run-off.  

This small area has been excluded from the proposed footprint. 

9.1.3 MANAGEMENT OF HYPERSALINE MINE WATER 

Havieron is currently approved for groundwater abstraction under the WA Rights in Water and 

Irrigation (RIWI) Act 1914, for mine dewatering and depressurisation of aquifers for safe 

mining (GWL202749), and production bores for water supply (GWL204105). Associated with 

this are 34 monitoring bores (22 within the unconfined aquifer, 13 in confined aquifers) and 15 

vibrating piezometer arrays for monitoring and reporting under groundwater licences.  
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Mine development at Havieron intersects the three confined aquifers described in Section 

9.1.2. These range in salinity from around 5,000 mg/L TDS to 55,000 mg/L TDS and therefore 

must be controlled to prevent impacts on native vegetation. 

Saline and hypersaline mine dewater is managed as follows: 

¶ Mine dewater is pumped to lined surface evaporation ponds designed and operated in 

accordance with the conditions of (licence number L9455). 

¶ Evaporation occurs at a rate dependent on surface area, temperature, salinity, and water 

depth. During winter months the evaporation rate is lower, but rainfall is also low compared 

to the November to March wet season.  

¶ Evaporation ponds are designed with sufficient freeboard to receive mine dewater, direct 

rainfall from a 1% AEP 72-hour rain, and have a wave allowance to prevent loss of saline 

water to the environment. A salt allowance is also made to account for accumulation of 

salt over the life of the pond and is included in the Mine Closure Plan. 

¶ Mine dewatering is balanced with pond capacity and monitored in real time to ensure 

design capacity is not exceeded. 

¶ Catchment controls are installed to prevent ingress of stormwater into the evaporation 

pond system (noting that an incident in March 2023 resulting in emergency release of 

hypersaline waters prompted a revision and bolstering of catchment and other controls). 

¶ Mine dewater meeting the salinity criteria set in L9455 is used on roads and cleared areas 

for dust suppression. Dust suppression water is tested weekly (compliance) and more 

often as required. 

There are currently three evaporation cells (1 ï 3) with a total capacity of 132,420m3. 

Evaporation pond capacity is a known constraint that prompted the site to be placed into 

informal Care and Maintenance in November 2023 pending approvals under EPBC Act and 

WA EP Act to allow construction of further ponds. The Havieron Proposal includes an 

additional three cells (4 ï 6) to provide sufficient capacity for mine dewater for the remainder 

of mine development. This will provide an additional 477,130m3 of capacity. It should be noted 

that at around year 4 of mine operation the water balance will shift to deficit meaning the 

evaporation ponds at that total capacity will no longer be required and water will be additionally 

sourced from Telfer (pipeline included in infrastructure corridor design). 
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9.1.4 POTENTIAL IMPACTS TO HABITAT FOR MNES 

Potential impacts from the Proposal on inland waters are considered to be: 

¶ Groundwater drawdown from mine dewatering and/or from production bore abstraction 

¶ Alteration of natural surface water flow causing impoundments, flooding or starving of 

vegetation 

¶ Potential for surface water contamination from sedimentation, hydrocarbons, chemicals, 

sewage, saline water or WRL leachate 

¶ Potential for surface and ground water contamination from hydrocarbons, chemicals, 

sewage, saline water or waste rock leachate 

¶ Cross contamination of groundwater aquifers due to underground mine, bores and drilling. 

9.1.4.1 MITIGATION MEASURES TO PROTECT MNES HABITAT 

A summary of key mitigations is provided in Table 9-1. Whilst heavily summarised in this table, 

substantial existing conditions apply through the following instruments that are regulated by 

the WA Department of Water and Environmental Regulation (DWER): 

¶ Work Approval for construction of evaporation ponds: W6468/2020 for existing mine 

development cells 1 ï 3; and W6972/2024 for construction of additional cells subject to 

EPBC and EPA approval 

¶ Evaporation pond operating licence L9455, which will be expanded to include any future 

evaporation cells subject to EPBC and EPA approval 

¶ Groundwater abstraction licence GWL204105 (1) for 20,000kL/yr (minor maintenance and 

dust suppression for track construction) 

¶ GWL202749 (4) for 1,550,000kL/yr (aquifer depressurisation for safe mining). This may 

be expanded to 2GL per year if required depending on revised modelling as mine 

development progresses. 

Licencing and compliance for GWL202749 is based on the approved Groundwater Licence 

Operating Strategy (GLOS). 

A comprehensive network of bores has been installed in compliance with the above 

instruments and is shown in  Figure 9-4. This allows for monitoring of impacts and refinement 

of modelled assumptions over time.  
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Table 9-1: Summary of m itigation measures  for surface and groundwater  

Impact  Type of measure  Management Measure  

Surface and 

ground water 

contamination 

Minimise 
Sediment and erosion controls around operational and construction 

areas, and stockpiles. 

Minimise 
Compliant storage of hazardous materials, including hydrocarbons and 

chemicals. Spill kits, response and training. 

Avoid 
Lined hypersaline evaporation cells and (detailed conditions under 

existing operating licence L9455).  

Minimise 

Evaporation pond designed with sufficient freeboard to account for 

direct rainfall, salt accumulation and wave action and prevent 

overtopping 

Minimise 
Use of saline water in dust suppression to comply with operating 

licence conditions L9455. 

Minimise 
Dispersive waste rock materials contained within WRL cells, with 

surface flows contained.  

Minimise 

Groundwater abstraction licence and associated Groundwater Licence 

Operating Strategy (GLOS) includes water quality monitoring and 

annual reporting requirements. 

Minimise 
Minimise clearing in sandy areas and areas with >40% vegetation 

cover. 

Surface water 

altered flow 

Minimise 

Surface water controls (i.e., culverts, floodways, etc.) included along 

infrastructure corridor. 

Design of drainage culverts will include appropriate scour protection in 

the vicinity of the clay pans, salt lakes and Banded Mulga Vegetation 

Type to ensure flow regimes will be largely unaffected. 

Avoid 

Key infrastructure within the mining area (evaporation ponds, waste 

rock landforms and box cut) have been located outside of the ARI one 

in 100-year flooding extent. 

Avoid 
Avoidance of new disturbance to claypans and maintain micro 

catchments to the extent possible. 

Minimise 
Develop and implement a monitoring program for the clay pans in 

partnership with the Martu. 

Groundwater 

drawdown Minimise 

Groundwater abstraction licence and associated Groundwater Licence 

Operating Strategy (GLOS) includes monitoring requirements and 

trigger values. 

Minimise 
Monitoring of abstraction volumes and adjacent monitoring bores (flow 

meters installed). 

Minimise Annual groundwater monitoring report (3rd party hydrogeologist). 
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Figure 9-4: Groundwater monitoring bore network (a s at March 2025)




















































