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1 INTRODUCTION 

This Response to Submissions (RTS) has been prepared to inform and accompany the 

Environmental Review Document (ERD) for the Medcalf Vanadium Project (the Project) by the 

proponent, Audalia Resources Limited (Audalia).  The Project is located in the Shire of Dundas in 

the Bremer Range, Lake Johnston region, approximately 470 km south east of Perth, Western 

Australia.  The Project will link with existing transport and export infrastructure via the 

Coolgardie-Esperance Highway, with product expected to be exported through Esperance Port. 

The Project involves mining, processing and exporting a concentrate of vanadium, titanium and 

iron.  The Project includes the development of three open mine pits, beneficiation plant, tailings 

storage facility (TSF), topsoil stockpile, private haul road, road train transfer area and associated 

infrastructure such as laydown areas, borrow and gravel pits, groundwater bores, workshops and 

an accommodation camp. 

Audalia prepared an Environmental Review Document (ERD), in accordance with the 

Environmental Protection Authority’s (EPA) Procedures Manual (Part IV Division 1 and 2), 

describing the Proposal and its likely effects on the environment.  The ERD was available for a 

public review for a period of 8 weeks from Monday, 8 March, 2021, closing on Tuesday, 4 May, 

2021. 

On 14 July 2021, EPA Services at the Department of Water and Environmental Regulation (DWER) 

provided Audalia with a summary of public submissions received during the public review period.  

A total of five submissions were received. 

Issues raised in the submissions and advices included flora and vegetation, subterranean fauna, 

terrestrial environmental quality, terrestrial fauna, inland waters, offsets, greenhouse gas 

emissions, general comments on the proposal and other comments.  Although not all of the issues 

raised in the submissions are environmental, Audalia has addressed all issues, comments and 

questions, as they are relevant to the Proposal. 

The submissions received from EPA Services addressed the following key points: 

• The potential for mining activities to impact the surrounding environment; 

• Residual impacts to significant flora and threatened flora that may affect their 

conservation status; 

• Impacts to significant vegetation; 

• The suitability of current rehabilitation measures; 

• Impacts to troglofauna; 

• Impacts to terrestrial fauna and associated habitat; and 

• Comments on proposed offset measures. 

The key issues raised in the public and agency submissions include: 

• General issues associated with the operation of the Project;  

• Impacts to priority flora and threatened flora from mining activities; 

• Impacts to troglofauna; 

• Potential impacts to undisturbed vegetation communities of the Development Envelope; 

and 

• The use of renewable power and/or using carbon offsets. 
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The summary of submissions received have been collated into the following categories: 

• General Comments; 

• Flora and Vegetation; 

• Subterranean Fauna; 

• Terrestrial Environmental Quality; 

• Terrestrial Fauna; 

• Inland Waters; 

• Offsets; 

• Greenhouse Gas Emissions; and 

• Other comments. 

Audalia’s response to these submissions are addressed in Section 2 of this report.   

2 PROPOSAL CONTENT DOCUMENT 

A Proposal Content Document (PCD) has been developed in accordance with How to identify the 

Content of a Proposal – Instruction and template document (EPA, 2021) and is provided below. 

Table 1:  General proposal content description 

Proposal title   Medcalf Vanadium Project 

Proponent name   Audalia Resources Limited 

Short description   Audalia Resources Limited (Audalia) seeks to develop a vanadium, titanium and iron 
mining operation, approximately 100 km southwest of Norseman, in the Bremer Range, 
Lake Johnston region of Western Australia (WA; Proposal). 

The Proposal includes three separate open pits and requires up to 650 hectares (ha) of 
native vegetation clearing.  Mining will occur above groundwater. 

The Proposal includes the following main physical elements: 

• Mine Development Envelope (898 ha); and 

• Haul Road Development Envelope (1,633 ha). 

The main construction, commissioning and operational elements include open mine pits, 
beneficiation plant, tailings storage facility, evaporation ponds, mine closure materials 
area, topsoil stockpile, private haul road, road train transfer area and associated 
infrastructure such as laydown areas, borrow and gravel pits, groundwater bores, 
workshops and accommodation camp. 

The Proposal lies on Unallocated Crown Land (UCL) with the exception of the building and 
intersection to connect to the Coolgardie – Esperance Highway which will occur within the 
road corridor.  The land is held by the Ngadju people under the Ngadju Native Title 
determination. 

Table 2:  Proposal content elements 

Proposal element   Location / description   Maximum extent, capacity or range    

Physical elements   

Mine and associated 
infrastructure 

Figure 2 and Figure 3 of 
ERD 

Clearing of no more than 300 ha within the 898 ha 
Mine Development Envelope. 

Haul Road and associated 
infrastructure 

Figure 2, Figure 4 and 
Figure 5 of ERD 

Clearing of no more than 350 ha within the 1,633 
ha Haul Road Development Envelope. 

Significant flora Figure 57 and Figure 66 of 
ERD. 

Clearing of no more than: 

• 1.51 ha of M. aquilonaris sub-optimal 
habitat; 
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Proposal element   Location / description   Maximum extent, capacity or range    

• 0.4 ha of Eucalyptus rhomboidea population 
extent; and 

• 21 ha of Stenanthemum bremerense 
population extent. 

Operational elements   

Tailings disposal  Figure 3 of ERD. Disposal of no more than 7.5 Million m3 of tailings 
into the tailings storage facility. 

Groundwater supply Figure 3 of ERD. Abstraction of no more than 1.2 GL per annum. 

Proposal elements with greenhouse gas emissions  

Construction elements: 

Scope 1 Construction activities: 22,591 t CO2-e (total) 

Land use change: 35,555 t CO2-e (total) 

Scope 2 N/A 

Scope 3 223 t CO2-e / yr are estimated to be produced as a result of people traveling to 
and from site or within site. 

Operation elements: 

Scope 1 Average of 50,288 t of CO2-e /yr over the 13 year life of the Proposal. 

Scope 2 N/A 

Scope 3 Estimated 136 t CO2-e /yr as a result of light vehicle transport energy purposes 
and other usages. 

Decommissioning elements: 

Scope 1 9,036 t CO2-e (total) 

Scope 2 N/A 

Scope 3 Negligible 

Rehabilitation   

Mine and Haul Road are to be completely closed and rehabilitated at the completion of the Proposal (no 
infrastructure is to be retained) 

Commissioning   

N/A 

Decommissioning   

Mine and Haul Road are to be completely decommissioned at the completion of the Proposal (no infrastructure is 
to be retained) 

Other elements which affect extent of effects on the environment  

Proposal time*  

 

Maximum project life 15 years 

Construction phase  1 year 

Operations phase  13 years 

Decommissioning phase  1 year post operations 
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3 DECISION-MAKING AUTHORITIES 

Table 3 outlines the decision-making authorities (DMA’s), associated legislation or agreement 

regulating activities and the specific approval required for the Proposal.  
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Table 3:  Approvals and regulation information for the Medcalf Project 

DMA and 

department (if 

relevant) 

Legislation or 

agreement 

regulating the 

activity 

Approval 

required and 

relevant 

proposal 

element 

Whether and how statutory decision-making process can mitigate impacts on the environment? 

(Yes/No and summary of reasons Include a separate line item for each relevant impact, and discuss how the EPA’s 

factor objective will be met) 

Relevant 

Impact 

Relevant Key Environmental 

Factor and Objective 

Can the DMA mitigate impacts and how will the EPA’s factor 

be met 

Minister for 

Environment 

DWER 

EP Act Part V Works 

Approval - 

required for the 

construction and 

commissioning 

of the Processing 

Plant and 

disposal of 

screened 

material back 

into the mine 

pits (during 

commissioning) 

Licence - 

required for the 

operation of the 

Processing Plant 

and disposal of 

screened 

material back 

into the mine 

pits 

Noise 

emissions 

Social Surroundings 

EPA’s objective:  To protect social 

surroundings from significant harm. 

Yes 

While no noise sensitive receptors are located nearby, the primary 

source of noise emissions from the Proposal is the Processing 

Plant and the design of the plant will be assessed under Part V of 

the EP Act to ensure noise emissions are minimised and do not 

result in significant impacts to any sensitive receptors. 

Noise emissions from other aspects of the site are not expected to 

be significant and are unlikely to require additional regulation 

under Part IV of the EP Act in order to meet the objective for this 

factor. 

Dust emissions Flora and Vegetation 

EPA’s objective:  To protect flora 

and vegetation so that biological 

diversity and ecological integrity 

are maintained 

Social Surroundings 

EPA’s objective:  To protect social 

surroundings from significant harm. 

Partially. 

Dust emissions in the proximity of sensitive flora are predicted to 

require strict controls under Part IV of the EP Act.  Dust emissions 

from the remainder of the Proposal are considered to be suitably 

regulated under Part V of the EP Act and the Mining Act 1978 

(refer below) such that the EPA’s objective can be met. 

A primary source of dust emissions from the Proposal is the 

Processing Plant and TSF, and the design of the plant and TSF will 

be assessed under Part V of the EP Act to ensure dust emissions 

are minimised and do not result in significant impacts to any 

sensitive receptors. 

In addition to regulation under Part V of the EP Act, dust 

emissions from all aspects of the site are regulated under the 

Mining Act 1978 (refer to Mining Proposal item below). 

Disposal of 

tailings and 

Inland Waters Yes 
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DMA and 

department (if 

relevant) 

Legislation or 

agreement 

regulating the 

activity 

Approval 

required and 

relevant 

proposal 

element 

Whether and how statutory decision-making process can mitigate impacts on the environment? 

(Yes/No and summary of reasons Include a separate line item for each relevant impact, and discuss how the EPA’s 

factor objective will be met) 

Relevant 

Impact 

Relevant Key Environmental 

Factor and Objective 

Can the DMA mitigate impacts and how will the EPA’s factor 

be met 

unintentional 

discharge of 

potentially 

contaminated 

water 

(stormwater), 

hydrocarbons, 

and/or sand 

slurry 

EPA’s objective: To maintain the 

hydrological regimes and quality of 

groundwater and surface water so 

that environmental values are pr-

otected. 

Terrestrial Environmental 

quality 

EPA’s objective:  To maintain the 

quality of land and soils so that 

environmental values are protected  

Flora and Vegetation 

EPA’s objective:  To protect flora 

and vegetation so that biological 

diversity and ecological integrity 

are maintained 

The Works Approval and Licence will regulate pollution of land or 

waters from the disposal of tailings or any spills of slurry or 

hydrocarbons within the Processing Plant areas. 

Leaks and spills from all other aspects of the site are regulated 

under the Mining Act 1978 (refer to the Mining Proposal item 

below) and are not expected to be significant.   

These emissions are unlikely to require additional regulation 

under Part IV of the EP Act in order to meet the objective for this 

factor.  
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DMA and 

department (if 

relevant) 

Legislation or 

agreement 

regulating the 

activity 

Approval 

required and 

relevant 

proposal 

element 

Whether and how statutory decision-making process can mitigate impacts on the environment? 

(Yes/No and summary of reasons Include a separate line item for each relevant impact, and discuss how the EPA’s 

factor objective will be met) 

Relevant 

Impact 

Relevant Key Environmental 

Factor and Objective 

Can the DMA mitigate impacts and how will the EPA’s factor 

be met 

Minister for Mines 

and Petroleum 

Executive Director, 

Resource and 

Environmental 

Compliance 

Division 

(Department of 

Mines, Industry 

Regulation and 

Safety (DMIRS)) 

State Mining 

Engineer (DMIRS) 

Mining Act 1978 
(WA) 

Mines Safety and 

Inspection Act 

1994 (WA) 

Mining 

Proposal and 

Mine Closure 

Plan (MCP) 

Required for any 

mining-related 

disturbance 

within 

tenements (i.e. 

all works apart 

from road 

intersection 

works) 

Changes to the 

stability of the 

landscape 

Terrestrial Environmental 

Quality 

EPA’s objective:  To maintain the 

quality of land and soils so that 

environmental values are protected  

Inland Waters 

EPA’s objective: To maintain the 

hydrological regimes and quality of 

groundwater and surface water so 

that environmental values are 

protected. 

Flora and Vegetation 

EPA’s objective:  To protect flora 

and vegetation so that biological 

diversity and ecological integrity 

are maintained 

Terrestrial Fauna 

To protect terrestrial fauna so that 

biological diversity and ecological 

integrity are maintained. 

Yes. 

A Mining Proposal will be submitted to DMIRS prior to any 

disturbance at the Proposal and will include auditable outcomes 

for key DMIRS factors (Biodiversity, Water Resources, Land and 

Soils).  These outcomes will be defined and approved by DMIRS to 

ensure that the impacts on the key DMIRS factors are mitigated to 

an acceptable level.  In the context of landscape stability this will 

include an auditable outcome that the landscape will be safe and 

stable during mining to prevent slumps or collapsed walls which 

could have environmental impacts. 

A MCP will be submitted to DMIRS with the Mining Proposal prior 

to any disturbance at the Proposal and will be revised every 3 

years.  It will include auditable closure and rehabilitation 

outcomes and criteria which will be defined and approved by 

DMIRS to ensure that impacts on key DMIRS factors are mitigated 

to an acceptable level.  The MCP will include an auditable outcome 

that the landscape will be safe and stable post-closure to prevent 

slumps or collapsed pits which could have environmental impacts. 

The implementation of the Mining Proposal and MCP under the 

Mining Act 1978 is considered suitable to mitigate this impact 

such that the EPA’s objectives can be met.   

By meeting DMIRS’s Factors, the Proposal will also meet the EPA’s 

objectives for the relevant factors.  Additional regulation under 

Part IV of the EP Act is therefore unlikely to be required for this 

potential impact. 

Clearing of 

native 

vegetation 

Flora and Vegetation 

EPA’s objective:  To protect flora 

and vegetation so that biological 

Partially. 

A Mining Proposal will be submitted to DMIRS prior to any 

disturbance at the Proposal and will include auditable outcomes 
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DMA and 

department (if 

relevant) 

Legislation or 

agreement 

regulating the 

activity 

Approval 

required and 

relevant 

proposal 

element 

Whether and how statutory decision-making process can mitigate impacts on the environment? 

(Yes/No and summary of reasons Include a separate line item for each relevant impact, and discuss how the EPA’s 

factor objective will be met) 

Relevant 

Impact 

Relevant Key Environmental 

Factor and Objective 

Can the DMA mitigate impacts and how will the EPA’s factor 

be met 

diversity and ecological integrity 

are maintained 

Terrestrial Fauna 

To protect terrestrial fauna so that 

biological diversity and ecological 

integrity are maintained. 

for the key DMIRS factor: Biodiversity.  These outcomes will 

include requirements for best-practice topsoil stripping and 

storage, minimising the clearing footprint and taking accurate 

records. 

A MCP will be submitted to DMIRS with the Mining Proposal prior 

to any disturbance at the Proposal and will be revised every 3 

years.  It will include auditable closure and rehabilitation 

outcomes and criteria which will be defined and approved by 

DMIRS to ensure that cleared areas are rehabilitated to an 

acceptable level.  In the context of vegetation clearing this will 

include an auditable outcome that the rehabilitated areas will 

meet specific closure criteria designed to ensure flora, vegetation 

and fauna values are reinstated. 

The implementation of the Mining Proposal and MCP under the 

Mining Act 1978 is considered suitable to mitigate rehabilitation 

and impacts during clearing however it is not considered suitable 

to mitigate impacts associated with the loss of vegetation.  This is 

expected to require assessment under Part IV of the EP Act to 

ensure that the EPA’s objectives can be met. 

Introduction 

and spread of 

weeds 

Flora and Vegetation 

EPA’s objective:  To protect flora 

and vegetation so that biological 

diversity and ecological integrity 

are maintained 

Yes. 

The approved Mining Proposal and MCP will define outcomes to 

ensure that the Factors defined in DMIRS’s Environmental 

Objectives - Policy and Mining (DMIRS, 2020) are met for the 

Proposal.  The DMIRS Factor: Biodiversity, is relevant to this 

impact: DMIRS’s objective for this factor is: 

Maintain representation, diversity, viability and ecological function 

at the species, population and community level. 
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DMA and 

department (if 

relevant) 

Legislation or 

agreement 

regulating the 

activity 

Approval 

required and 

relevant 

proposal 

element 

Whether and how statutory decision-making process can mitigate impacts on the environment? 

(Yes/No and summary of reasons Include a separate line item for each relevant impact, and discuss how the EPA’s 

factor objective will be met) 

Relevant 

Impact 

Relevant Key Environmental 

Factor and Objective 

Can the DMA mitigate impacts and how will the EPA’s factor 

be met 

These outcomes will be defined and approved by DMIRS to ensure 

that impacts associated with weeds are mitigated to an acceptable 

level.  This will include an auditable outcome to prevent the 

introduction or spread of any new weed species or populations 

during construction, operation or closure. 

By meeting these outcomes and the objective of DMIRS’s 

Biodiversity Factor, the Mining Proposal and MCP will ensure that 

the EPA’s objective for flora and vegetation is met.  Therefore, 

further regulation for the impact of the introduction and spread of 

weeds is not required to be assessed by the EPA. 

Alteration to 

the post 

mining land 

use 

Social Surroundings 

EPA’s objective:  To protect social 

surroundings from significant harm. 

Yes. 

Approval of a Mining Proposal and MCP will ensure that the 

Factors defined in DMIRS’s Environmental Objectives - Policy and 

Mining (DMIRS, 2020) are met for the Proposal.  The DMIRS 

Factor: Rehabilitation and Mine Closure, is relevant to this impact.  

DMIRS’s objective for this factor is:  

Mining activities are rehabilitated and closed in a manner to make 

them physically safe to humans and animals, geo-technically stable, 

geo-chemically non-polluting/non-contaminating, and capable of 

sustaining an agreed post-mining land use, and without 

unacceptable liability to the State. 

By meeting the objective of DMIRS’s Rehabilitation and Mine 

Closure Factor, the Proposal will also meet the EPA’s objectives 

for social surroundings that are relevant to this impact.  

Additional regulation under Part IV of the EP Act is therefore 

unlikely to be required for this potential impact. 
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DMA and 

department (if 

relevant) 

Legislation or 

agreement 

regulating the 

activity 

Approval 

required and 

relevant 

proposal 

element 

Whether and how statutory decision-making process can mitigate impacts on the environment? 

(Yes/No and summary of reasons Include a separate line item for each relevant impact, and discuss how the EPA’s 

factor objective will be met) 

Relevant 

Impact 

Relevant Key Environmental 

Factor and Objective 

Can the DMA mitigate impacts and how will the EPA’s factor 

be met 

Project 

Management 

plan 

Required for the 

construction and 

operation of the 

Proposal 

N/A - this approval is predominantly related to safety and therefore not expected to regulate impacts to the environment 

Minister for Mines 

and Petroleum 

Chief Dangerous 

Goods Officer 

(DMIRS) 

Dangerous Goods 

Safety Act 2004 

(WA) 

Dangerous 

Goods (DG) 

Licence 

May be required 

for the bulk 

storage of fuel if 

above specified 

limits (unlikely) 

Contamination 

of soils, 

groundwater 

and surface 

water 

(hydrocarbon 

spills) 

Terrestrial Environmental 

Quality 

EPA’s objective:  To maintain the 

quality of land and soils so that 

environmental values are protected  

Inland Waters 

EPA’s objective: To maintain the 

hydrological regimes and quality of 

groundwater and surface water so 

that environmental values are 

protected. 

Flora and Vegetation 

EPA’s objective:  To protect flora 

and vegetation so that biological 

diversity and ecological integrity 

are maintained 

Terrestrial Fauna 

EPA’s objective:  To protect 

terrestrial fauna so that biological 

Yes. 

The storage and management of hydrocarbons will already be 

regulated under Part V of the EP Act and the Mining Proposal / 

MCP however the DG Licence provides additional mitigation for 

the design and storage of larger volumes of dangerous goods (if 

large volumes of hydrocarbons (>100,000 L) are required to be 

stored on site).  

A DG Licence sets standards for the way in which DGs are stored 

on site.  These standards are aimed at ensuring DGs are stored 

safely and in such a way that will not result in impacts to the 

environment.  Having a DG Licence ensures potential spills and 

combustion risks from the Proposal are mitigated.  A DG licence 

(in combination with the Part V and Mining Act 1978 approvals) 

will meet the objectives of the EPA for both factors by minimising 

the risk of contamination of soils and water, and protecting flora 

and vegetation, and terrestrial fauna by minimising the risk of fire. 

Regulation of the potential impacts on the environment from the 

storage of DG is therefore not expected to be required under Part 

IV of the EP Act. 

Fire 

(combustion of 

stored fuel) 
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DMA and 

department (if 

relevant) 

Legislation or 

agreement 

regulating the 

activity 

Approval 

required and 

relevant 

proposal 

element 

Whether and how statutory decision-making process can mitigate impacts on the environment? 

(Yes/No and summary of reasons Include a separate line item for each relevant impact, and discuss how the EPA’s 

factor objective will be met) 

Relevant 

Impact 

Relevant Key Environmental 

Factor and Objective 

Can the DMA mitigate impacts and how will the EPA’s factor 

be met 

diversity and ecological integrity 

are maintained. 

Minister for Lands 

Minister for 

Planning  

Chief Executive 

Officer (Shire of 

Irwin) 

Local Government 

Act 1995 (WA) 

Planning and 

Development Act 

2006 (WA) 

N/A - a development application is not required as this Proposal will be approved under the Mining Act 1978. 
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DMA and 

department (if 

relevant) 

Legislation or 

agreement 

regulating the 

activity 

Approval 

required and 

relevant 

proposal 

element 

Whether and how statutory decision-making process can mitigate impacts on the environment? 

(Yes/No and summary of reasons Include a separate line item for each relevant impact, and discuss how the EPA’s 

factor objective will be met) 

Relevant 

Impact 

Relevant Key Environmental 

Factor and Objective 

Can the DMA mitigate impacts and how will the EPA’s factor 

be met 

Chief Executive 

Officer (DWER) 

Minister for Water 

Rights in Water 
and Irrigation Act 
1914 (WA) 

26D licence 

Required for the 

construction of a 

bore to abstract 

groundwater 

5C licence 

Required for the 

abstraction of 

groundwater 

Abstraction of 

groundwater 

from the 

Yarragadee 

aquifer 

Inland Waters 

EPA’s objective: To maintain the 

hydrological regimes and quality of 

groundwater and surface water so 

that environmental values are 

protected. 

Yes. 

A 26D Licence ensures that bores are drilled, constructed and 

maintained appropriately to ensure the aquifer and the 

groundwater resource is not compromised.  A 5C Licence 

regulates the taking of water and assesses the impacts of the 

abstraction on the environment and other users.  A 5C Licence is 

only granted if the impacts from the abstraction are shown to be 

sustainable with minimal environmental impacts or impacts to 

other users.  

Licence holders are obligated to comply with their resource 

allocation and any conditions included in the licence.  Licence 

holders are also required to use water efficiently and responsibly, 

minimising impacts on the water resource. 

These Licences will ensure the Proposal meets the EPA’s objective 

for Inland Waters by maintaining the hydrological regime of 

groundwater.  Regulation of the potential impacts on the 

environment from the drilling and abstraction of groundwater is 

therefore not expected to be required under Part IV of the EP Act. 

Commissioner for 

Main Roads 

Western Australia  

Main Roads Act 

1930 (WA) 

Application to 

‘Undertake 

Works within 

Road Reserve’ 

Intersection 

works within the 

Brand Highway 

road corridor 

N/A - this approval is safety and planning based and therefore not expected to regulate impacts to the environment 
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DMA and 

department (if 

relevant) 

Legislation or 

agreement 

regulating the 

activity 

Approval 

required and 

relevant 

proposal 

element 

Whether and how statutory decision-making process can mitigate impacts on the environment? 

(Yes/No and summary of reasons Include a separate line item for each relevant impact, and discuss how the EPA’s 

factor objective will be met) 

Relevant 

Impact 

Relevant Key Environmental 

Factor and Objective 

Can the DMA mitigate impacts and how will the EPA’s factor 

be met 

Minister for 

Aboriginal Affairs 

Aboriginal 

Heritage Act 1972 

(AH Act; WA); or  

Aboriginal Cultural 

Heritage Act 2021 

(WA; ACH Act) 

Note: A 12 month 

transitional period 

during which the 

regulations, 

statutory 

guidelines and 

operational 

policies of the ACH 

Act will be 

developed.  During 

this time the AH 

Act will remain in 

force to enable 

proponents to seek 

Section 18 consent 

if required. 

Application for 

a permit under 

Part 6 of the 

ACH Act. 

Required for 

consent to 

impact any 

Aboriginal 

Heritage sites 

(if not able to be 

avoided) 

Disturbance of 

Aboriginal 

Heritage Sites  

Social Surroundings 

EPA’s objective:  To protect social 

surroundings from significant harm. 

Yes. 

Given the small scale and relative flexibility of the Proposal 

disturbance the disturbance of Aboriginal Heritage sites is 

unlikely to be required.  However, an application for a permit 

under Part 6 of the ACH Act will assess the significance of the 

proposed disturbance and determine what mitigation measures 

are required to obtain consent for any disturbance to an 

Aboriginal Heritage Sites.  This consultation and assessment 

process will meet the EPA’s objective for Social Surrounds by 

protecting registered Aboriginal Heritage sites from significant 

harm. 

Disturbance or 

indirect 

impacts to 

areas or 

artefacts of 

Aboriginal 

cultural value 

Social Surroundings 

EPA’s objective:  To protect social 

surroundings from significant harm. 

No (if avoidance is not possible). 

Given the small scale and relative flexibility of the Proposal 

disturbance areas or artefacts of significant Aboriginal cultural 

value are expected to be able to be avoided.  However, if 

disturbance or indirect impacts within these areas cannot be 

avoided then assessment and potential regulation under Part IV of 

the EP Act may be required. 

Minister for the 

Environment (Cth) 

Environment 

Protection and 

Biodiversity 

Conservation Act 

1999 (Cth) 

s.133 Approval 

- required for the 

assessment of 

the Proposal’s 

impacts on 

Direct impacts 

to Threatened 

Fauna (Vehicle 

Strike) 

Terrestrial Fauna 

EPA’s objective:  To protect 

terrestrial fauna so that biological 

diversity and ecological integrity 

are maintained. 

No 

The Proposal was determined to be not a controlled action and 

therefore the Proposal will not be regulated under the EPBC Act  
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DMA and 

department (if 

relevant) 

Legislation or 

agreement 

regulating the 

activity 

Approval 

required and 

relevant 

proposal 

element 

Whether and how statutory decision-making process can mitigate impacts on the environment? 

(Yes/No and summary of reasons Include a separate line item for each relevant impact, and discuss how the EPA’s 

factor objective will be met) 

Relevant 

Impact 

Relevant Key Environmental 

Factor and Objective 

Can the DMA mitigate impacts and how will the EPA’s factor 

be met 

MNES if deemed 

to be significant 
Clearing of 

potential 

Threatened 

Fauna habitat 

Flora and Vegetation 

EPA’s objective:  To protect flora 

and vegetation so that biological 

diversity and ecological integrity 

are maintained 

Terrestrial Fauna 

EPA’s objective:  To protect 

terrestrial fauna so that biological 

diversity and ecological integrity 

are maintained. 
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4 RESPONSE TO SUBMISSIONS 

 GENERAL COMMENTS 

Table 4:  Response to submissions – General Comments 

Item Submitter Submission and/or Issue Response 

1.  DBCA The proposal is located on lands that the Department of Biodiversity, Conservation 
and Attractions (DBCA) has identified for addition to the conservation reserve system 
in the former Department of Conservation and Land Management's South Coast 
Region- Regional Management Plan 1992-2021. This area, known as the proposed 
Bremer Range Nature Reserve, was also recommended to be reserved in the 
Environmental Protection Agency's Redbook Recommended Conservation Reserves 
(1976-1991). The area contains conservation significant values representative of the 
diversity of communities found in outcrop areas of the southern Goldfields that are not 
well represented in the conservation reserve system. While the Environmental Review 
Document (ERD) acknowledges the proposed Bremer Range Nature Reserve, DBCA 
respectfully requests that the Department of Water and Environmental Regulation 
(DWER) undertakes its assessment of the impact of this proposal in the context of the 
significant conservation values of the area and its potential future reservation and 
management for conservation purposes. 

Audalia acknowledges the significant conservation values in the 
vicinity of the Proposal and has avoided and minimised impacts to 
these values wherever possible.  For example, given the restricted 
range and small population of Marianthus aquilonaris, Audalia 
substantially altered their mine plan to avoid mining within or 
adjacent to the M. aquilonaris sub-populations, and minimising 
indirect impacts. Audalia also significantly reduced the extent of the 
Mine Development Envelope (DE) to exclude Priority Flora 
populations as much as practicable, and will ensure that the final 
design and implementation of the Proposal further reduces the 
potential impacts to Priority Flora. 

Audalia has also reviewed its closure methods to better ensure that 
rehabilitation methods and criteria targets the re-establishment of 
these conservation values, based on a Rehabilitation Report provided 
in Appendix 1 (Botanica, 2022).  The MCP has also been revised to 
incorporate these refined rehabilitation actions and better define the 
target criteria for these areas given their high conservation value. 

These measures have carried significant economic implications, 
including the loss of the highest-grade ore resource that is located 
within and adjacent to the M. aquilonaris sub-populations.  Audalia 
however understands that the Proposal should not be implemented 
without strict consideration of conservation values throughout its 
planning and implementation 

2.  DBCA In relation to unplanned closure, the interim Mine Closure Plan (MCP) refers to the 
potential transfer of the haul road asset to DBCA.  The haul road development 
envelope for the proposal is located wholly within unallocated Crown land vested with 
the Department of Planning, Lands and Heritage.  Any transfer of management to 
DBCA would require vesting of this area as a reserve under the Conservation and Land 
Management Act 1984.  It is unlikely that DBCA would support the retention of the haul 
road or accept transfer and ongoing management of this asset.  It is the expectation 

The reference to a potential transfer of the haul road asset to DBCA 
was an error in the interim MCP.  Given the ecological values of the 
area it is Audalia’s preference to rehabilitate the haul road at the 
completion of the Proposal.  This is stated in various sections of the 
ERD (such as Section 5.6.3): “All disturbance areas apart from the 
mine pit and TSF slopes will be respread with topsoil (or ripped and 
seeded if topsoil is no longer viable) and rehabilitated.” 
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Item Submitter Submission and/or Issue Response 

that the proposed haul road will be removed and rehabilitated in accordance with a 
suitable and regulator approved MCP. 

The interim MCP has been revised (Appendix 2) to clarify the 
rehabilitation commitments for the haul road. 

3.  Public 
Submission  

The documentation provided by Audalia does not provide design, construction and 
decommissioning details for the haul road. Two highly relevant questions cannot be 
answered by the information provided: 1) where will the material for the road surface 
come from? 2) If the road is to be rehabilitated, what will happen to the road surface 
material (which will likely be contaminated with saline water and hydrocarbons)? 

Audalia has undertaken to rehabilitate the road if need be: “The haul road will either 
be retained with a new owner agreed to take responsibility or will be rehabilitated 
with any watercourse crossing structures removed” (page xxvi, ERD).  Details of the 
rehabilitation, including the removal of the material (if necessary), as well as targets 
and monitoring are not supplied. They should be. 

As mentioned in the section on the Haul Road, the MCP does not consider the 
rehabilitation of the haul road, even though its rehabilitation is a possible requirement 
after mine closure. 

The considerations for the haul road design have been outlined in 
Roadmiles’ Medcalf Long Haul Road, Concept Alignment and Outline 
Construction Summary document (Appendix 3).  Page 17 and Figures 
4 and 5 of the ERD also provides design information for the road.  The 
disturbance calculations presented in the ERD include the 
development of borrow pits, which will provide the sources of 
material for the road surface. 

In the MCP, Domain specific closure objectives are described in 
Section 9: ‘Closure Implementation’.  Eight closure domains have 
been identified for the purpose of planning rehabilitation and closure, 
consistent with industry standard closure planning process.  Domain 
8 Access Road and Tracks (Section 9.2.8 of the MCP) includes the 
rehabilitation of the haul road as a sub-domain. 

The concentration of remaining salts on the road surface are not 
expected to be at a level that would impede rehabilitation.  
Representative samples will be taken along the haul road to 
determine the concentration of accumulated salts.  If there is 
evidence of problematic concentrations then the top layer of the road 
surface will be scraped off and disposed of.  Disposal options will 
include in a specifically prepared disposal trench within the footprint 
of the evaporation ponds, the bottom of a mine pit or borrow pit, TSF 
or taken off site.  The MCP has been updated (Appendix 2) to include 
this information. 

Hydrocarbon spills will not be left to accumulate on the road surface, 
they will be cleaned up in accordance with a Spill Management 
Procedure, with contaminated soils removed and taken to a 
bioremediation facility or off site for disposal. 

4.  Public 
Submission 

The first lack of minimisation in the proposal is that mining the resource using an 
underground mine instead of an open-cut pit was never considered (page 21 and 22 of 
ERD).  This alternative would greatly alleviate the impact on terrestrial flora and 
fauna.  The amount of ore mined would be reduced and the mining timeframe would 
be expanded; however, it would remiss of the EPA not to insist for an analysis of this 
mitigation option. 

When any ore body lies a considerable distance below the surface, the 
amount of waste that has to be removed in order to uncover the ore 
through surface mining becomes prohibitive, and underground 
techniques are more economical.  Underground mining is practical 
when: 

• The ore body is too deep to mine profitably by an open pit 
• The grades or quality of the orebody are high enough to cover 

the additional costs. 
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The mineralisation geometry at the Proposal is analogous to the iron 
ore mines of the Pilbara which are open cut mining, with ore 
outcropping at surface.  Alcoa’s bauxite deposits in the southwest of 
WA have a similar geometry. 

There are several reasons for not considering an underground mining 
operation at the Proposal: 

• The mineralisation is at surface; 
• The geometry of the deposit is not conducive to narrow width 

mining; and 
• The mineralisation is very weathered and therefore a lack of 

supporting structures would be problematic (i.e. prone to 
collapse). 

Numerous other vanadium deposits in Australia are mined via open 
cut: 

• Windamurra, Mt Magnet, WA: To date there has been only one 
vanadium mining operation in Australia near Mt Magnet. The 
mineralisation at Windamurra is also a long linear deposit 
stretching over 4.7 km and was mined open cut; 

• Mt Peake, Tanami Desert, NT: Another example of the long 
linear mineralisation stretching to 2.1 km is at Mt Peake, TNG 
Limited’s proposed mine north of Alice Springs.  Again, this is a 
flat lying orebody that is suitable for two open cuts mines 
where the waste to ore ratio is very low at 1:1; 

• Gabanintha, Meekatharra, WA: Another example of the long 
linear mineralisation stretching over 8 km, with several open 
cut pits proposed for future mining; and 

• Barrambie, near Sandstone, WA: The long linear 
mineralisation of the main deposit stretches over 10 km at the 
Barrambie project owned by Neometals who proposed to mine 
several open cut pits.  Strip ratio of 2:9:1 

5.  Public 
Submission 

The second main lack of minimisation is the unnecessarily large haul road disturbance 
footprint and development envelope (DE).  All documentation indicates that up to, and 
likely very close to, 350 ha of the haul road DE will be cleared, e.g. page 17 of the ERD 
states that the haul road “requires an average disturbance width of approximately 40 
m” with a running surface of 11 m wide.  When averaged over the 74 km of the haul 
road, a 40-m wide disturbance amounts to 296 ha.  The full haul road DE is 1,633 ha 
(page 5, ERD).  In addition, turnout drains (which appear to be factored in every 100 
m) would add extra clearing.  Indeed, indicative figures, such as Figure ES3, include 

The considerations for the haul road design have been outlined in 
Roadmiles’ Medcalf Long Haul Road, Concept Alignment and Outline 
Construction Summary document (Appendix 3).  The haul road has 
been designed to incorporate the following predictable aspects, as 
outlined in Roadmiles’ assessment: 

• Annual product tonnage targets; 
• Operational life of project; 
• Type of transport vehicles; 
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turnout drains that extend beyond the 40 m disturbance footprint (within a full DE of 
over 200 m wide).  

Consideration was given to developing a haul road, which would be about 1/3 of the 
distance of the route proposed, south to intersect with the Lake King-Norseman Road.  
This option would require use of a road which has controlled access associated with 
weather conditions.  However, the option did not consider the lesser comparative 
impact of the clearing of vegetation for a shorter route and its associated 
environmental benefit.  The transport route option preferred was selected purely on 
economic and operational grounds without the inclusion of environmental effects in 
that assessment.  

The ERD documentation and appendices provides road design cross sections, but from 
what is supplied it is clear that 40 m is anticipated to be cleared for the road 
maintenance zone.  This clearing width of 40 m is excessive.  A road with an 11m 
running surface can be accommodated within a 20m clearing width.  The landscape is 
stated, and mapped, as being relatively flat.  In other flat landscapes, such as that near 
Koolyanobbing and Mt Jackson, the haul road – which also has a running surface of 11 
m – has a total clearing width of approximately 23 m.  That is not to say than 23 m is 
the minimum amount required; in our opinion a clearing of less than 23 m would be 
adequate: e.g. 11 m running surface plus 3.5 m either side for table drains and batters, 
which do not need to be wide and extensive due to the flat landscape and low rainfall 
in the area.  If, instead, an 18 m clearing were used then the total clearing required 
would be approximately 140 ha (133 ha for the haul road and 7 ha for the turnout 
drains).  This would represent a reduction in clearing of some 200 ha of native 
vegetation. 

Note that the (redacted) does not object to a large DE for the haul road provided that 
the total to be cleared is a much smaller area (e.g. 140 ha disturbance footprint). 

As stated above, there are no design details provided for the haul road, only an 
indicative route and typical cross-sections.  Aside from the excessive amount of 
clearing required for the road, what is presented in the ERD does reveal some 
avoidable potential issues on flora and surface water. 

• Safe operational conditions; 
• Geometry for vertical and horizontal alignments; 
• Topography; and 
• Relationship between travel distance and economic cost. 

The route referred to was presented as ‘Option 1’ in Section 2.3.3 of 
the ERD.  This is the shortest option however it is based on the 
assumption that all processing would be conducted at the mine site.  
Nevertheless, this option appeared to be the most obvious decision, 
both economically and environmentally.  This option was 
investigated in great detail by Audalia, however it was ultimately 
rejected.  It would require vegetation clearing for construction of a 
new road to Lake King Road and a significantly re-build on the Lake 
King Road before ultimately connecting to Port via the Coolgardie – 
Esperance Highway (Figure 11 of ERD).  Approximately 101 km of 
road would need to be constructed/upgraded. 

Lake King Road is in poor repair as it has not been graded for several 
decades. A major floodway crosses Lake King Road and a Telstra optic 
fibre cable runs underneath it. Lake King Road is used by recreational 
4wd vehicles and hikers to access Peak Charles. 

This option was rejected for several reasons: 

• A significant amount of native vegetation clearing is required 
to construct the new road (there are no existing tracks to 
follow in this section) and upgrade Lake King Road; 

• Lake King Road is in poor repair and there is a major floodway 
that crosses the road therefore considerable work is required 
to repair the road and construct a new culvert/bridge; 

• Telstra was concerned that heavy haulage would compress the 
optic fibre cable underneath Lake King Road and affect 
bandwidth and therefore did not support the use of the road; 

• Lake King Road is not an all-weather road and subject to 
closure by the Shire through rain events and fires and has 
weight restrictions; and 

• There is high risk of vehicle collisions with recreational users. 

The reasons for the selection of Option 9 (the proposed route) are: 

• It can be developed and operated as a fully private road, 
allowing larger haul trucks and removing the risks associated 
with heavy haulage in proximity to the general public; 

• The route avoids landforms of ecological and Aboriginal 
heritage importance such as granite outcrops and salt lakes; 
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• It requires the least new clearing of vegetation as it follows 
Audalia’s access track formed during the exploration phase of 
the Proposal; and 

• It does not cross public roads reducing the likelihood of 
collisions with the general public. 

The maximum 350 ha disturbance footprint for the road includes the 
road clearing, borrow pits, laydown areas, drainage structures, 
Coolgardie Esperance Highway intersection works and the transfer 
area near the highway.  The clearing width for the road itself will 
typically be 28 m on flat surfaces, 33 m on side slopes, and wider on 
uphill / downhill slopes and creek crossings (refer to Figure 10 of the 
ERD). 

There are likely to be opportunities to reduce vegetation clearing 
once the detailed design has been completed.  For economic reasons 
Audalia does not intend to clear more vegetation that is required.   

It is also worth noting that the haul road will follow the path of 
existing tracks along most of its length (where suitable) to minimise 
vegetation disturbance.  These previously cleared areas are included 
in the disturbance calculations (i.e. the area of new clearing will be 
significantly less than 350 ha). 

As a comparison with the examples presented, the Koolyanobbing 
Haul Road required 450 ha of vegetation clearing for a 121 km haul 
road (average of 37 m width) (refer to Ministerial Statement 627), 
and the Yilgarn Operations Deception Deposit near Mt Jackson 
required an average 40 m disturbance width (refer to Ministerial 
Statement 900). 

6.  Main Roads 
Western 
Australia 

While Main Roads has no comment regarding the environmental factors arising from 
the proposal, the agency asks that the proponent, Audalia Resources, contact Main 
Roads’ Goldfields Esperance Region to discuss any access requirements it may have in 
connecting to Coolgardie Esperance Highway. The Region can provide guidance on the 
technical standards and safety requirements for constructing the intersection between 
the private haul road and Main Roads’ road network. 

Noted, Audalia will liaise with contact Main Roads’ Goldfields 
Esperance Region as required. 
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 FLORA AND VEGETATION 

Table 5:  Response to submissions – Flora and Vegetation 

Item Submitter Submission and/or Issue Response 

7. DWER Indirect impacts from dust 

Appendix 3.13 (Doley 2020) provides interpreted scenarios 
based on a suite of assumptions and Audalia’s proposed 
emissions strategy.  It predicts a 5-32% reduction in net dry 
matter production for Marianthus aquilonaris but does not 
suggest how these predicted reductions will affect plant growth 
or reproduction success.  Appendix 3.13 does not discuss any of 
the other significant flora.  

Within the Mine DE this level of impact is only predicted to 
occur in the first year of production, when vegetation clearing 
and mining is at peak dust formation, the dust from which 
would be removed by rain or strong winds.  For the Haul Road 
Development Envelope dust would be an ongoing impact 
during operation.  

The likelihood of significant impacts from dust is unknown due 
to a lack of detailed information.  Dust deposition monitoring to 
monitor and compare dust deposition against model 
predictions is committed to in the ERD (p. 373).  In Appendix 
10, Ramboll (2020) recommended an operational control 
strategy restricting mining activities within the Vesuvius pit 
during unfavourable meteorological conditions, in order to 
minimise the potential impact of fugitive dust emissions on 
deposition rates at the nearest M. aquilonaris sub-populations; 
this should be a commitment or condition of approval. 

Additional advice was sought from David Doley regarding this query, and additional 
M. aquilonaris physiological information was provided to David to inform his review.  
His response is summarised below and provided in full in Appendix 6. 

In consideration of the information on the growth habits of M. aquilonaris provided 
by Botanica, the following assumptions have been made by Doley (2021) concerning 
the form and growth of plants in the subject area:  

1. The relative sizes of photosynthetic and non-photosynthetic organs (which 
determine the proportion of net dry matter production that is consumed in 
respiration) are assumed to be constant throughout the year; 

2. The rate of net dry matter production throughout the year is constant with 
respect to plant characteristics (leaf age and the duration of leaf retention on the 
plant) but varies with meteorological conditions (especially solar radiation and 
water availability to the plant); and 

3. Shoot growth, flower bud formation and fruit set are resourced from current 
photosynthetic production and stored reserves in a manner that does not alter 
the response of current photosynthetic rates to impacts such as dust deposition. 

Based on the above it is assumed that the relative impact of dust deposition on plant 
growth and reproduction will be the same as that predicted for net dry matter 
production.  In that case the following guidance was offered by Doley (2021): 

• During the M. aquilonaris growing period (August – November), dust deposition 
from mining activities (assuming controls) is likely to reduce plant growth and 
reproduction by seed by less than about 5%.  This extent of growth reduction 
might be difficult to distinguish from normal inter-annual variations in shoot 
growth and seed production.  It is considered to be unlikely that the extent of 
dust deposition on flowers would materially reduce pollination and seed set; 

• Dust deposition of 8 g/m2/month during summer and autumn (December – 
May) may reduce net dry matter production by up to 30%.  The actual rate of 
dry matter production during this time may however be low due to reduced 
water availability to plants.  If dust deposition increases the reflectance of solar 
radiation, shoot temperatures may be slightly lower than in unaffected plants, so 
that rates of respiration may also be reduced slightly.  It is likely that the 
reduction in dry matter gain and its effect on plant functions that can be 
attributed to dust deposition during summer and autumn may be small, but in 
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an extended drought it could be important for plant survival.  It is recommended 
that dust and vegetation monitoring and management measures be applied, 
especially through the summer and autumn; 

• In the event of dust deposition occurring to the extent that it becomes visible on 
leaf surfaces, it may be possible to spray plants with water to remove excessive 
dust loads from the leaves; and 

• Frequent and detailed monitoring of the condition of plants in areas most likely 
to be impacted is recommended highly, together with (if permitted) the 
collection of seeds. 

These recommended monitoring and management measures have been incorporated 
in the Significant Flora Management Plan provided in Appendix 5 as relevant. 

Audalia notes and agrees with the recommendation that the proposed dust 
mitigation controls should be conditions of approval, should the Proposal be 
recommended for approval. 

8. DWER Population viability analysis 

Section 5.3.4 has the population viability analysis (PVA).  Any 
PVA of Marianthus aquilonaris undertaken at this stage would 
be inadequate as long-term demographic/census monitoring 
data is not currently available, reducing the validity of the 
modelling predictions.  Long term monitoring, during 
operations and closure, is required to validate the modelling 
predications. 

Audalia agrees that a PVA of M. aquilonaris would be inadequate at this stage, until 
long-term demographic / census monitoring data is available.  Given the avoidance 
and minimisation measures proposed the Proposal is not expected to significantly 
affect the viability of the M. aquilonaris population.  Nevertheless, Audalia will 
continue to collect the relevant data prior to and during the implementation of the 
Proposal. 

9. DWER Impacts to significant flora 

The proponent has modified the original proposal to avoid and 
minimise impacts to significant flora, particularly avoiding 
direct impacts to threatened (T) M. aquilonaris, but substantial 
residual impacts to significant flora and vegetation remain, 
summarised below.  Quantities below refer to both direct and 
indirect impacts, unless specified.  

Impacts to significant flora:  

7. M. aquilonaris (T)  

• 4.4 ha of critical habitat (6.9% of total)  

• Direct impact to sub-population 1f location; no 
individuals at 1f observed since 2016 but may still 
exist in soil seedbank  

• Indirect impact to six individuals  

Audalia commissioned Botanica Consulting to assess whether the development of the 
Proposal would affect the current conservation status of the Priority Flora.  A copy of 
their assessment is provided in Appendix 5 (Botanica, 2022b) and summarised 
below. 

Botanica’s assessment determined that Acacia mutabilis subsp. stipulifera (P3), 
Stenanthemum bremerense (P4) and Teucrium diabolicum (P3) are unlikely to meet 
the criteria for Threatened status (based on current status or as a result of mining).  
Eucalyptus rhomboidea (P4) is currently under nomination to be listed as Vulnerable 
under the Biodiversity Conservation Act 2016(BC Act).  The proposed mining activities 
are unlikely to increase the proposed Vulnerable status of this species. 

Hakea pendens potentially currently meets the criteria for listing as Vulnerable under 
Criteria B.  The proposed mining activities also potentially meets the criteria for 
listing as Vulnerable under Criteria C.  Audalia notes that the assessment for this 
species is based on limited regional DBCA data, with the level of survey effort far 
greater within proximity to the Proposal, which may have exaggerated the Proposal 
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• Direct and indirect impact to pollinator habitat  

2. Eucalyptus rhomboidea (P4, eligible for listing as T)  

• Loss of previously recorded locations of 1,198 
individuals (7.7% of all recorded).  It is unknown how 
many mature plants remain after the intense 2019 
bushfire, but it is likely that a similar proportion of 
the population would be impacted by the proposal.  

• two of six populations  

• 132.2 hectares (ha) of optimum habitat (5.3% of 
total)  

8. Stenanthemum bremerense (P4, nominated as T)  

• 3,428 individuals (8.6% of all known individuals)  

• Two of 25 populations  

• 334.8 ha of optimum habitat (1.4% of total)  

9. Teucrium diabolicum (P3, may warrant listing as T1)  

• 1,150 ‘individuals’ (7.1% of total).  However, 
suckering or resprouting after fire from woody 
rootstocks distorts species census  

• three of 12 populations  

10. Hakea pendens (P3)  

• 876 individuals (18.3% of total)  

• Two of six populations  

11. Acacia mutabilis subsp. stipulifera (P3)  

• 10,001 individuals (2.9% of total)  

• One of 20 populations  

The ERD does not discuss how residual impacts from the 
proposal may affect their conservation status for all significant 
flora, as required in the environmental scoping document 
(ESD). The conservation status for E. rhomboidea and S. 
bremerense are considered using IUCN criteria, but several 
criteria cannot be assessed without more detailed data.  

1 Wege J.A and Davis R.W (2020) Better the devil you know: 
Teucrium diabolicum (Lamiaceae), a new species from mining 
tenements in the Coolgardie bioregion. Nuytsia 31: 129–133. 
https://florabase.dpaw.wa.gov.au/science/nuytsia/960.pdf 

impacts against the relevant criteria.  An accurate assessment would require detailed 
counts of individuals within regional populations. 

Audalia acknowledges that additional detailed counts of Hakea pendens and Teucrium 
diabolicum (which Wege and Gibson (2020) has suggested that large numbers of 
plants at some sites could be an artefact of its virgate suckering habitat from thick 
woody rootstock) would provide additional information relevant to this assessment.  
Audalia however considers that the workload required for these counts would be 
excessive given the likely outcome is predicted to be relatively low percentage losses 
as a result of the Proposal. 

https://florabase.dpaw.wa.gov.au/science/nuytsia/960.pdf
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10. DWER The original survey of the pollinators of M. aquilonaris required 
by the ESD was not undertaken at the appropriate time of year.  
It is not possible to determine the significance of potential 
impacts of the proposal on the pollinators of this species.  The 
ERD proposes an additional survey of the pollinators of M. 
aquilonaris to address the poor timing of the first (Table 76) 
but does not discuss how the outcomes of any additional 
survey will inform additional mitigation or rehabilitation 
measures.  In Appendix 5.4, Prendegast (2019) stated that 
more work on the biology and ecology of the species visiting M. 
aquilonaris is also required, but the ERD does not include a 
commitment to undertake this. 

As proposed in the ERD Audalia commissioned an additional pollinator survey 
(report provided in Appendix 16). 

The five remaining M. aquilonaris sub-populations were surveyed by native bee 
ecologist Dr Kit Prendergast on 7 September 2021, which corresponds to peak bloom 
of this species (September).  Having the same native bee ecologist survey the sub-
populations ensured that results could be validly compared with surveys conducted 
in 2019, and prevents any differences between the two survey events being 
attributable to inter-observer error.  Similar to the previous survey (Prendergast, 
2019), each population was surveyed for one hour during peak bee activity period 
(10:00 am – 4:00 pm). Briefly, the surveyor walked slowly and randomly around each 
sub-population, stopping to observe all plants in flower. 

The additional survey unexpectedly revealed a diverse array of insect taxa visiting M. 
aquilonaris, however infrequently and at low abundances. This may indicate a 
generalised pollinator system, in contradiction to the prediction of specialised native 
bee pollinators made after the 2019 survey.  The generalised pollinator assemblage 
highlights that the proposed preservation of habitat around the M. aquilonaris sub-
populations is crucial for the ongoing preservation of this species.   

Based on the findings of the 2021 survey, rehabilitation will have a focus on the 
establishment of a diverse insect assemblage in proximity to the M. aquilonaris sub-
populations. 

11. DWER The ERD commits to a Significant Flora Monitoring Programme 
designed to monitor the health of significant flora populations 
over the life of the proposal, ensure that indirect impacts on 
flora and vegetation are strictly monitored, and allow 
contingency actions to be taken (Table 76).  A monitoring 
programme is not sufficient, management should be proposed 
to direct contingency actions to be undertaken.  To provide 
confidence that indirect impacts would not be greater than 
anticipated, detailed management should be submitted 
detailing monitoring, management and contingency actions.  

A Significant Flora Management Plan has been developed by Botanica to address this 
comment (Appendix 5). 

12. DWER The ERD also proposes additional significant flora searches of 
the final proposed mine and infrastructure disturbance 
footprints and further research for three of the significant flora 
(Table 76).  It is not clear how the additional surveys and 
proposed research would contribute to the long-term 
persistence of the significant flora.  The proponent has 
proposed limits of the number of hectares of habitat of M. 
aquilonaris, E. rhomboidea and S. bremerense and provided 

For reference, Table 76 of the ERD commits to the following ongoing research for M. 
aquilonaris, E. rhomboidea and S. bremerense: 

• Ongoing germination trials 
• Annual plant counts 
• Regional searches after fire events 
• Subpopulation health monitoring 
• Rehabilitation trials 
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detailed mapping showing the habitat so it is unclear what 
value the additional significant flora searches will provide.  In 
the absence of detailed management, the mechanism by which 
the outcomes of the research would contribute to adaptive 
management is unknown. 

These species are either listed as Threatened Flora or may be elevated to Threatened 
Flora status, and further knowledge about these species is likely to contribute to 
better long-term management of these species.  

Ongoing germination and rehabilitation trials will inform the development of best-
practice rehabilitation methods for these species, resulting in improved outcomes 
and a greater likelihood of these species becoming established in rehabilitation areas. 

Annual plant counts and sub-population health monitoring will be used (in 
collaboration with other monitoring mechanisms) to assess the success of mitigation 
measures and to identify any close linkages with impact levels (such as dust 
concentrations) or natural environmental events (fire, drought etc.).  This 
information will lead to the refinement and improvement of management strategies 
at the Proposal, as well as other current and future projects that could impact these 
species. 

Regional searches after fire events will provide important information about the 
likely current extent of the populations of these species.  This information will be 
provided to DBCA to assist them in determining if additional actions are required to 
preserve remaining populations. 

The research will also be used to inform adaptive management as described in the 
Significant Flora Management Plan (Appendix 5). 

Audalia acknowledges that much of the proposed monitoring is already required for 
ongoing management and to inform closure, however the offset component will 
include additional research and will bring all relevant information together to allow it 
to be used for the long-term preservation of these species. 

13. DWER The ERD does not contemplate that any of the eight 
unidentified plants without reproductive material required for 
identification could be novel taxa, but instead relies on existing 
records or known entities for comparison (Table 16; Figure 
26).  This approach is not appropriate where there is low 
regional survey intensity and high species endemism.  
Additional survey should have been undertaken to target these 
species at a time when they were likely to have reproductive 
material.  The likelihood that any of these eight flora are 
significant is unknown.  

Audalia commissioned Botanica to return to the locations of the unidentified species 
that were recorded within the DE in Spring 2021, to attempt to identify these species.  
All of the species were species were able to be identified and none were considered 
to be significant flora.  A copy of this report is provided in Appendix 15 (Botanica, 
2022c) 

14. DWER Impacts to significant vegetation 

The impacts to significant vegetation are:  

• 80 ha of vegetation unit HS-MWS1 (53% of its known 
extent).  This unit is significant because it provides 

Audalia identified that the area contained significant ecological values early in the 
mine planning process.  Significant ecological surveys and investigations were 
undertaken over the last seven years to identify the locations of key ecological 
features.  Audalia has also consulted with DBCA, DWER and DMIRS on multiple 
locations, as well as collaborated with DBCA on several flora investigations and trials.  



    RESPONSE TO SUBMISSIONS 
Medcalf Project 

P a g e  | 25 

Item Submitter Submission and/or Issue Response 

habitat for M. aquilonaris and represents Bremer 
Range Vegetation Complexes PEC.  

• 309 ha proposed Bremer Range Nature Reserve (0.61 
%)  

• 285 ha Bremer Range Vegetation Complexes Priority 
1 PEC (0.32 %)  

• 650 ha Great Western Woodlands vegetation  

Of the 14 vegetation units, eight are considered to be significant 
vegetation as they resemble the floristic values of the Bremer 
Range Vegetation Complexes PEC.  The proposal will not 
disturb more than 30% of the mapped extent of any local 
vegetation unit mapped within the survey area, with the 
exception of 80 ha of HS-MWS1, which is 53% of its known 
extent.  

The proposal will fragment an intact area of natural bushland 
in the eastern portion of the Great Western Woodlands 
proposed as a nature reserve, and will impact on its ecological 
integrity through the introduction of increased human activity, 
separation of vegetation communities and the restriction of 
movement of fauna.  Improved and increased vehicle access via 
the haul road also introduces additional pressures from threats 
caused by mining exploration, uncontrolled access, 
uncontrolled wildfire and weeds.  

The wider-scale impacts associated with development within 
large natural areas are significant, but difficult to quantify.  In 
the case of this proposal, the haul road and mine site may 
potentially disrupt ecosystem processes, genetic transfer, 
recruitment and germination cues which may not be 
immediately evident.  Overall, the significant values and 
viability of the site would erode over time.  Section 12 Holistic 
Impact Assessment (page 382) does not adequately address 
these issues.   

Experienced consultants with local knowledge were also commissioned to undertake 
the ecological surveys. 

The information gathered was extensive but necessary given the sensitivity of the 
surrounding environment.  The information allowed Audalia to design the mine to 
avoid and minimise impacts on key ecological features.  The Proposal that was 
originally referred to the EPA under Section 38 of the EP Act included the direct 
disturbance of M. aquilonaris; a Threatened Flora taxon pursuant to the BC Act.  
Based on the mine plan that was originally proposed and referred to the EPA, a 
predicted 24% of known M. aquilonaris individuals would have been disturbed.  
Audalia substantially altered their mine plan to avoid mining within or adjacent to 
the M. aquilonaris sub-populations, and minimising indirect impacts.  Audalia also 
significantly reduced the extent of the Mine DE to exclude Priority Flora populations 
as much as practicable, and will ensure that the final design of the Proposal further 
reduces the potential impacts to Priority Flora.  This has carried significant economic 
implications, as the highest-grade ore resource is located within and adjacent to the 
M. aquilonaris sub-populations. 

The submission however refers to impacts on the broader bushland values associated 
with the Bremer Range PEC and the Great Western Woodlands; a large area of intact 
vegetation.  These broader values extend over the entire Proposal extent (and 
therefore cannot be avoided), therefore in this case Audalia has focussed on 
minimising the mine disturbance footprint as much as practicable.  The mine 
footprint of 300 ha is small in the context of mining operations, and the haul road 
width is as narrow as possible to allow safe operations.  

Audalia acknowledges the statements in the submission that the Proposal may have 
unavoidable wider-scale impacts that are difficult to quantify.   The Proposal will 
need to be rehabilitated effectively to minimise these impacts, and Audalia 
commissioned Botanica (2021a) to prepare a Rehabilitation Plan (Appendix 1) to 
provide further detail on how the ecological values should be restored.  This 
document supports the broader MCP provided in Appendix 2 (Preston Consulting, 
2022). 

Regardless of the above, the Proposal was noted to have several residual impacts.  
Residual impacts to three significant flora species (M. aquilonaris, E. rhomboidea and 
S. bremerense) and the Bremer Range Vegetation Complexes PEC are considered to 
remain significant once mitigation measures are implemented.  Offset measures are 
deemed to be required to counterbalance these residual impacts to ensure that the 
EPA objective for Flora and Vegetation can be met.  Audalia has further refined its 
draft Offset Strategy as per the requirements of the WA Environmental Offsets 
Guideline (EPA, 2014), provided in Appendix 13.  The governance and management 
of these offset measures will continue to be refined through discussions with DBCA, 
DMIRS, EPA Services and Landcare groups to ensure they adequately counterbalance 
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the residual impacts.  It is expected that the Offsets Strategy will need to be reviewed 
and accepted by EPA Services prior to Proposal implementation (expected to be a 
Ministerial Condition if the Proposal is approved). 

Audalia considers that the proposed offsets will contribute to the protection of this 
ecologically sensitive area, such that it counter balances the impacts of the Proposal. 

15. DWER Rehabilitation 

The ERD states that all disturbance will be rehabilitated at the 
completion of mining, which is expected to take approximately 
13 years (p. 132).  The ERD does not provide evidence of 
successful rehabilitation of equivalent ecosystems (Table 76, p. 
377).  The likelihood of success is unknown due to a lack of 
detailed information. 

The key rehabilitation measures in the MCP that relate to flora 
and vegetation include several for significant flora (p. 194): 

• Seed will be collected from any M. aquilonaris or S. 
bremerense individuals recorded within the proposed 
ground disturbance area during the pre-clearance 
survey. 

• E. rhomboidea, S. bremerense and Hakea pendens 
germination trials are to be conducted during the life 
of the Proposal to target the successful establishment 
of these species into rehabilitation areas. 

• Other Priority Flora will be included in the 
rehabilitation seed mix if seed is available and 
germination is likely to be successful. 

However, these have not translated to closure outcomes or 
completion criteria within the MCP (Table 32 Appendix 4).  
There should be closure outcomes and completion criteria for 
significant flora species given significant flora are important 
environmental values of the development envelope and will be 
impacted directly and/or indirectly by the proposal. 

The closure outcome for revegetation in the MCP is generic to 
“re-establish vegetation that provides a self-generating 
ecosystem comprising local native vegetation which resembles 
the surrounding environment as closely as practical” (Table 32 
Appendix 4).  It does not reference the significant vegetation 
identified within the development envelope that will be 
impacted e.g. Bremer Range Vegetation Complexes PEC, the 

Audalia has commissioned a Medcalf Project Rehabilitation Plan (Botanica, 2022a) 
(Appendix 1) which outlines rehabilitation measures to be taken that are specific to 
re-establishing the Bremer Range PEC and supporting growth of threatened and 
priority flora species within the Development Envelopes following mine closure. 

The Rehabilitation Plan outlines the community and species-specific actions to be 
taken during rehabilitation. This document will be used as a guide in conjunction 
with the MCP to ensure the long-term success of rehabilitation at the Proposal. 
Rehabilitation strategies and measurement tools are outlined in the Rehabilitation 
Plan. 

The preliminary completion criteria in the MCP have been updated to reflect the 
specific rehabilitation strategy for floristic communities and for Threatened and 
Priority Flora species. 

The Medcalf Project is not the first project to be developed within a PEC (or the 
Bremer Range PEC). The Emily Ann and Maggies Hays Nickel Mine are both located 
within the Bremer Range PEC. The Ravensthorpe Gold Project MCP (ACH Minerals, 
2019) was developed within the ‘Very open Mallee over Melaleuca sophisma dense 
heath’ and ‘Proteaceae dominated Kwongkan shrublands of the Southeast Coastal 
Floristic Province of WA’ both of which are PEC’s. 

Though both projects have not progressed far with regards to rehabilitation, details 
from their respective MCPs and standard best practices will be applied to the 
Proposal. 
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locally significant vegetation.  It is not clear if there will be 
attempts for rehabilitation to replace the values that have been 
impacted or how the analogue sites will be chosen. 

16. DWER The topsoil balance only has 25.3 ha for roads (Table 26 
Appendix 4).  Will the rehabilitation of the haul road use 
topsoil?  Will there be sufficient topsoil for the haul road? 

The reference to a potential transfer of the haul road asset to DBCA was an error in 
the interim MCP.  Given the ecological values of the area it is Audalia’s preference to 
rehabilitate the haul road at the completion of the Proposal. The topsoil balance for 
the haul road was incorrectly calculated based on the haul road not being 
rehabilitated. 

Table 40 of the MCP describes the tasks proposed to rehabilitate access roads and 
tracks, including the haul road.  The tasks include replace topsoil, rip and seed (in 
accordance with dieback management procedures). 

Topsoil balance in Table 26 of the MCP has been amended to include the use of 
topsoil in haul road rehabilitation. 

17.  DBCA Threatened flora Marianthus aquilonaris 

Comment: The proponent has undertaken substantial work to 
modify the proposal to avoid direct impacts on threatened flora 
Marianthus aquilonaris listed under the Biodiversity 
Conservation Act 2016 (BC Act), ranked critically endangered.  
Detailed site assessment and other research, including genetic 
studies, to improve understanding of the biology and ecology of 
this species have also been undertaken to assist the application 
of the mitigation hierarchy and to identify appropriate 
management controls to reduce potential impacts to the 
species, particularly in relation to identification and protection 
of known individuals and potential areas of occupancy. 

Recommendation 1: That if the proposal is considered 
acceptable, a condition of approval is applied with clear limits of 
approved impacts (direct and indirect) from the proposal on 
threatened flora. 

Discussion 

The ERD commits to no direct impact of M. aquilonaris 
individuals as a result of the proposal and notes the potential 
indirect impact to a historical record of a single individual at 
subpopulation 1f. Extensive studies undertaken to inform this 
proposal show that M. aquilonaris has a limited geographic 
range, limited genetic connectivity, very specific habitat 
requirements and is known from six populations, with declines 
in the numbers of populations and individuals observed over 

Noted.  Audalia will seek approval under S 40 of the BC Act for the taking of any M. 
aquilonaris individuals. 

Audalia expects that if the Proposal is considered acceptable, a condition of approval 
will be applied with clear limits of approved impacts (direct and indirect) from the 
proposal on threatened flora. 
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time.  Cutting trials undertaken to date shows poor survival 
with no successful establishment.  Given the characteristics of 
this species and low likelihood of success for translocation for 
establishment of new populations, any impact to this species as 
a consequence of this proposal is considered to be significant.  
If the proposal is considered acceptable, a condition of 
approval is recommended to set clear limits of approved 
impacts (direct and indirect) from the proposal on threatened 
flora. 

Comment: Proposed impacts (direct and indirect) to M. 
aquilonaris individuals are considered to be the taking of 
threatened flora under section 40 of the BC Act.  Should the 
proposal be found acceptable the proponent will require 
Ministerial Authorisation under the BC Act for the take of the 
historical population 1f and the indirect take of six individuals 
of M. aquilonaris. 

18. DBCA Priority 4 flora Stenanthemum bremerense 

Recommendation 2: That if the proposal is considered 
acceptable, a condition of approval is applied specifying clear 
limits of approved impacts (direct and indirect) from the 
proposal on conservation significant flora. 

Discussion 

A nomination to list Stenanthemum bremerense (currently 
listed as Priority 4 flora) as threatened flora under the BC Act 
was deferred in 2019 due to a requirement for a taxonomic 
review.  If a taxonomic review finds that the records from 
Marvel Loch locations are not the same entity as S. bremerense 
this will result in the species being known from one less 
location, which will result in reduction in the extent of 
occurrence of this species and the total number of known 
individuals and may therefore change the conservation ranking 
of the species.  This may have implications for the calculations 
of the proportional impacts of this proposal upon this species.  
Given that the ERD does not clearly indicate whether the 
numbers of individual records from the Marvel Loch area are 
included in the impact assessment figures, it is recommended 
the precautionary principle is applied when assessing the 
quantitative impacts to S. bremerense by considering the 
potential for the Marvel Loch population to be a different 

Audalia expects that if the Proposal is considered acceptable, a condition of approval 
will be applied with clear limits of approved impacts (direct and indirect) from the 
Proposal on Stenanthemum bremerense. 

Botanica Consulting has confirmed that the Marvel Loch population of Stenanthemum 
bremerense was not included in the population counts/ % impact assessment so 
taxonomic classification of this population will not affect the assessment. 
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entity.  If the proposal is considered acceptable, a condition of 
approval is recommended to set clear limits of approved 
impacts (direct and indirect) from the proposal on 
conservation significant flora. 

19. DBCA Priority 4 flora Eucalyptus rhomboidea 

Recommendation 2: That if the proposal is considered 
acceptable, a condition of approval is applied specifying clear 
limits of approved impacts (direct and indirect) from the 
proposal on conservation significant flora. 

In 2019, the Threatened Species Scientific Committee (TSSC) 
assessed a nomination to list E. rhomboidea (currently listed as 
Priority 4 flora) as threatened flora under the BC Act.  The TSSC 
identified the key threats to E. rhomboidea as increased fire 
frequency and intensity from human activity and a drying 
climate, as the species is an obligate seeder.  It was recognised 
that there was an observed decline in the number of mature 
individuals of E. rhomboidea due to fires occurring in close 
succession in 2010 and 2019, therefore affecting the 
reproductive potential of this species. 

The ERD refers to a total population size of 15,606 individuals 
of E. rhomboidea (based on DBCA and consultant records), 
however the entire western distribution the species was burnt 
in a high intensity bushfire in 2019 and it is considered likely 
that few mature plants remain in the area.  As the total number 
of E. rhomboidea individuals (juvenile and mature) is currently 
unknown, it is difficult to quantify the proportional impact of 
the proposal on the species.  However, based on available 
information it is considered likely that the impact is greater 
than the figures provided in the ERD.  DBCA also notes that it is 
possible that the same individuals could have been counted 
twice during calculation of the population size referred to in 
the ERD given potential overlap between surveys undertaken 
by DBCA and the consultant in the eastern portion of the 
species distribution.  Given the level of uncertainty, it is 
considered appropriate to maintain and protect the maximum 
number of individuals and optimal habitat containing known 
occurrences of E. rhomboidea to mitigate impacts of the 
proposal on the species.  If the proposal is considered 
acceptable, a condition of approval is recommended to set clear 

Audalia expects that if the Proposal is considered acceptable, a condition of approval 
will be applied with clear limits of approved impacts (direct and indirect) from the 
Proposal on E. rhomboidea. 

Audalia sought advice from Botanica Consulting regarding this response: 

“Care was taken to delineate DBCA records and Botanica records of E. rhomboidea 
both in the field (with all DBCA records of E. rhomboidea loaded onto GPS prior to the 
target surveys to prevent doubling up of records) and when compiling the records 
and counts (i.e. noted Botanica / DBCA records separately, compared coordinates 
etc.) however given fire impacted many of the populations there is a degree of 
uncertainty.” 

Audalia will seek approval under S 40 of the BC Act for the taking of any E. 
rhomboidea individuals if the species is listed as threatened flora prior to Proposal 
implementation. 
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limits of approved impacts (direct and indirect} from the 
proposal on conservation significant flora. 

The TSSC has provided recommendations to the Minister for 
Environment regarding a nomination to list E. rhomboidea 
(currently listed as Priority 4 flora) as threatened flora under 
the BC Act.  The Minister is yet to make a decision on the TSSC 
recommendations; therefore, it is appropriate that E. 
rhomboidea is considered as Priority 4 for the purpose of 
assessment of this proposal under Part IV of the Environmental 
Protection Act 1986.  If the species is listed as threatened flora 
prior to project implementation, authorisation to take the 
species under section 40 of the BC Act will be required (for 
both direct and indirect impacts). 

20. Public Submission  One of the most restricted of the vegetation communities in the 
project and surrounding area is the granite outcrops and 
surrounding heath vegetation communities (Vegetation code G-
H1 of Appendix 3.9, page 45).  Although the impact on this 
community is projected to be 5.3% of the mapped extent (page 
242, ERD), the impact would be greatly reduced if the haul road 
clearing width were reduced, along with sensible routing of the 
road to avoid this community. 

Audalia have reviewed the boundaries of this floristic community to determine if it 
can be avoided further.  A key intersect is a proposed borrow pit located in the 
eastern portion of the haul road (ERD Figure 45).  Audalia will avoid floristic 
community G-H1 when developing this borrow pit.  Other intersects cannot be 
avoided as they occur across the width of the Haul Road Development Envelope (ERD 
Figure 40 – Figure 45). 

The floristic community G-H1 was recorded to cover 265 ha of the Study Area, of 
which, 17 ha is within the development envelope.  These committed changes by 
Audalia will reduce the impact to this community to only 3.42 ha, 1.29% of its 
mapped extent. 

21. Public Submission  The mine and associated infrastructure will impact several 
priority flora, as well as the threatened M. aquilonaris.  Two of 
the priority taxa, E. rhomboidea and S. bremerense, are given 
special consideration with respect to impacts, and germination 
trials and rehabilitation, because it is probable that these taxa 
may have their conservation status upgraded to threatened.  
However, three other priority flora will also be impacted by the 
proposal (page 69, ERD): Acacia mutabilis subsp. stipulifera 
(P3), Hakea pendens (P3) and Teucrium diabolicum.  Not only 
are the germination and likely rehabilitation success not 
considered for most of these priority species, critically, some of 
these species are key components of the vegetation 
communities to be impacted.  This is especially the case for H. 
pendens, which occurs most abundantly in the areas to be 
mined (Fig. 24, ERD) and will have approximately 60% of its 
occurrence in the local area eliminated (page xx, ERD).  These 

Audalia agrees that these species should be given attention when planning 
rehabilitation for the Proposal.  Audalia has commissioned a Rehabilitation Plan 
(Botanica, 2022a; Appendix 1) which outlines specific rehabilitation measures to be 
taken to re-establish the Bremer Range PEC and supporting the growth of 
Threatened and Priority Flora species following mine closure. 

The Rehabilitation Plan outlines the community and species-specific actions to be 
taken during rehabilitation.  This document will be used as a guide in conjunction 
with the MCP to ensure the long-term success of rehabilitation at the Proposal. 
Rehabilitation strategies and measurement tools are outlined in the Rehabilitation 
Plan and the MCP that it supports. 

The Interim MCP has been amended to include completion criteria that are based on 
the rehabilitation strategies for significant flora and floristic communities that are in 
the Rehabilitation Plan.  

In the case of Hakea pendens, Botanica Consulting collected seed in 2019 and found 
that the species readily germinates (Appendix 6 to the Rehabilitation Plan). As Hakea 
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priority species need to be given special attention in the 
rehabilitation plan and completion criteria. 

pendens is a Priority 3 species and is well documented between Lake Johnston and 
Southern Cross, the likely success of growing the species during rehabilitation is 
considered to be high. 

22. Public Submission The MCP does not consider the prior/undisturbed vegetation 
communities with respect to revegetation.  For adequate 
rehabilitation to occur, these prior communities should be 
replicated postmining.  The vegetation communities have been 
mapped, and these prior species compositions and densities 
should be used as the benchmark for rehabilitation of specific 
areas.  For example, the mine pit areas should be rehabilitated 
with H. pendens as a dominant component. 

The MCP and rehabilitation plan has several other 
inadequacies.  The MCP states that "Topsoil will generally be 
reapplied at a thickness of 0.1 m, with the exception of 0.15 m 
on the TSF top surface and embankments, and EP footprint" 
(page 129, Appendix 4).  Table 2 of Appendix 2 gives "typical" 
examples of rooting depths for different soil types.  Hakea 
pendens, for example, grows mainly on the deeper soils in the 
mine envelope, far deeper than 0.1 m. Pertinently, however, 
direct observation of soil and rooting depths should be made 
when the top layer of material is dug up, to inform the required 
depth of soil needed to be laid down for rehabilitation. 

The rehabilitation has been planned to reconnect habitats and re-establish a diversity 
of floristic communities (from the existing clay-loam plain and hillslope habitats) 
with biodiversity of rehabilitated lands to be monitored against analogue transects 
within each of the Clay Loam Plain and Hillslope floristic communities. 

Topsoil is stripped and stored primarily to capture the organic material and seed 
bank present, as this is shown to greatly improve the likelihood of rehabilitation 
success.  Stripping topsoil too deep generally results in a dilution of organic material, 
with the extra effort not necessarily resulting in improved rehabilitation. 

With that in mind, the topsoil depths stated in the MCP are predicted depths based on 
work completed to-date.  The actual depths will be based on a specific field 
assessment, to determine what depth of topsoil should be stripped in each area to 
achieve the best rehabilitation outcomes, balanced against the additional ground 
disturbance required to store greater volumes of topsoil. 

Topsoil is not intended to provide the whole root depth of rehabilitated plants.  
Before the topsoil is placed the underlying soil is ripped to allow plant roots to 
penetrate this underlying layer.  Deeper topsoil encourages gullying and formation of 
erosion features, and ultimately the loss of topsoil to lower slopes and valleys. 

23.  Public Submission  The MCP for the Tailing Storage Facility (TSF) and Evaporation 
Ponds, assumes that a topsoil layer of 0.1 m (or 0.15 m) on top 
of a "rock armour" layer will be sufficient for the growth and 
maintenance of the rehabilitated plant communities.  This is 
almost certainly inadequate and will not result in a replication 
of the pre-existing communities.  At least 1-2 m of sub-surface 
soil will likely be required for adequate rehabilitation.  
Sufficient depth in the TSF will exist for a deeper rehabilitation 
soil layer: the distance from the projected topsoil surface to the 
top of the crest bund is estimated to be about 1.75 m (Fig 16, 
Appendix 7.6).  The source material for the sub-surface soil 
would be the overburden soil from those same areas to be 
disturbed, i.e. a stockpile of sub-surface soil would need to be 
created in addition to topsoil. 

Erosion protection and maintaining stability is a primary focus for the rehabilitation 
of the TSF and Evaporation Ponds, as erosion has the potential to remove large areas 
of topsoil and significantly impede rehabilitation.  The proposed rehabilitation 
strategy for these facilities balances erosion protection and stability, while providing 
growth medium for rehabilitated plants. 

Nevertheless, Audalia acknowledges the diversity and complexity of the vegetation 
communities it is intending to rehabilitate.  As such Audalia will continue to 
investigate best-practice rehabilitation design for these structures, in order to 
achieve the best possible outcome at closure.  Details of these investigations and 
proposed outcomes will be presented to DMIRS in future revisions of the MCP. 
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24. Public Submission The rehabilitation plan for the TSF assumes that large rainfall 
events will create a pond on the surface (page 16, Appendix 
7.6).  There is no consideration for how that will affect the 
rehabilitated vegetation.  A superior design, mentioned above, 
would be to have a thicker soil layer, which would soak up the 
rain and provide rooting depth and longevity of soil moisture 
for the plants.  

As discussed above, the TSF has been designed taking into account a number of 
closure outcomes including meeting completion criteria for revegetation as well as 
stability of the structure and preventing run-off that impacts on surrounding land. 

The post-closure TSF landform has been designed with an internally draining top 
surface.  This approach capitalises on the life-of-mine tailings surface, which drains 
internally with a predicted beach angle of 0.5%.  It will be engineered to contain the 
Probable Maximum Precipitation event with a starting water level aligning with the 
maximum water level in a 90% percentile wet year whilst maintaining a 300 mm 
freeboard.   

25.  Public Submission  As part of the MCP, it is stated that to monitor vegetation 
rehabilitation success "The location and number of monitoring 
sites will be determined by a suitably qualified professional 
prior to the completion of operations at the Project." (page 167, 
Appendix 4).  As stated above, because the rehabilitation does 
not attempt to replicate all prior vegetation communities, such 
a strategy will, at best, result in communities similar to those 
surrounding communities that remain after mining, but will not 
replicate those that were present before mining took place.  We 
strongly advocate amending this monitoring regime to also 
include comparison to prior vegetation communities. 

Audalia agrees that rehabilitation monitoring should include a comparison against 
the floristic communities that were previously present.  Audalia has commissioned a 
Rehabilitation Plan (Botanica, 2022a; Appendix 1) which details that analogue 
transects are to be established within each of the Clay Loam Plain and Hillslope 
floristic communities to compare performance on rehabilitated land within the same 
floristic community.  Using analogue transect data, targets for species richness, plant 
density etc. can be determined. 

26. Public Submission  Rehabilitation targets and monitoring for the rehabilitation are 
either vague or set a low bar (Table 32, Appendix 4).  A 
completion criterion is established: "Revegetated areas are well 
established and represent a self-sustaining vegetation 
community (based on at least two seasons of seed production) 
and are similar to the surrounding environment in terms of 
floral compositions at analogue sites (>50% species richness, 
>50% stems cover/density) and <10% weed cover.".  This 
criterion has two issues: 1) the species richness percentage is 
inadequately low; 2) as stated above, the prior communities are 
not referenced, only the surrounding environment is used as a 
reference.  This would result in some vegetation communities, 
such as the H. pendens-dominated community being extirpated 
from the landscape permanently.  Given the relatively low 
species richness in many of the communities (especially for 
perennial species), a target of 100% species occurrence is 
achievable.  As stated above, the rehabilitation should attempt 
to replicate all prior vegetation communities, not simply 

As specified in the Rehabilitation Plan, analogue transects are proposed to be 
established within each of the Clay Loam Plain and Hillslope floristic communities to 
compare performance on rehabilitated land within the same floristic community. 
Using analogue transect data, targets for species richness, plant density etc. can be 
determined. Biodiversity criteria proposed will be consistent with existing literature 
on suitable targets for successful revegetation. As an example, Guidance for the 
Assessment of Environmental Factors No. 6 Rehabilitation of Terrestrial Ecosystems 
(EPA, 2006) indicates that 60 - 80% of species richness of analogue communities may 
represent suitable completion criteria for rehabilitated areas. 

Audalia noted that there was a discrepancy between the targets in the Interim MCP 
and the Rehabilitation Plan.  The Interim MCP has been revised to align with the 
stricter 60 – 80% species richness targets in the Rehabilitation Plan. 

As stated in the Interim MCP, Completion Criteria are preliminary and will be refined 
over the life of the Proposal as more information becomes available. The criteria will 
be the subject of further consultation and development over the life of this MCP and 
will be reviewed, updated and transferred through to the final MCP revision for the 
closure of the Proposal. 
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replicate those surrounding communities that remain after 
mining. 

27. Public Submission  For reasons stated previously, we consider that the MCP and 
rehabilitation plan will fail to deliver ecological communities 
matching those prior to mining. Thus we reject the "Likely 
Rehab Success" statements given in Table 76 (ERD) for the 
"Bremer Range Vegetation Complexes PEC" and "Locally 
significant vegetation".  If the rehabilitation plan were strongly 
modified (e.g. including rehabilitation of the mine pits, deeper 
soil profiles, high species richness/composition completion 
criteria) then the assessments of Table 76 would have some 
merit.  As it stands, however, the proposal will leave significant 
residual impacts; these must be offset, but no offsets are 
proposed. 

Rehabilitation has been planned to reconnect habitats and re-establish a diversity of 
floristic communities (from the existing clay-loam plain and hillslope habitats) with 
biodiversity of rehabilitated lands to be monitored against analogue transects within 
each of the Clay Loam Plain and Hillslope floristic communities 

The Proposal is not the first project to be developed within a PEC (or the Bremer 
Range PEC).  The Emily Ann and Maggies Hays Nickel Mine are located within the 
Bremer Range PEC.  The Ravensthorpe Gold Project MCP (ACH Minerals, 2019) was 
developed within the “Very open Mallee over Melaleuca sophisma dense heath” and 
“Proteaceae dominated Kwongkan shrublands of the Southeast Coastal Floristic 
Province of WA” both of which are PEC’s. 

Though it is difficult to know all of the impacts arising from development within such 
a diverse community, the aim of rehabilitating land back to stable and self-sustaining 
is a goal that has been achieved through learnings at other mine sites and is reflected 
by rehabilitation methodology in the Interim MCP (Preston Consulting, 2022).  
Regarding ecosystem processes, genetic transfer, etc. one of the methods proposed in 
the Rehabilitation Plan that supports the Interim MCP is the consideration that 
different surface rehabilitation methods be applied based on the type of Floristic 
Community to be re-created (Appendix 2).  Further, carefully selecting suitable 
sections of rehabilitated land for the reintroduction of specific species has been 
considered as part of the rehabilitation strategy.  Carefully selecting planting sites 
will also maximise the likelihood of success of particularly Priority and Threatened 
flora species seedlings which generally have an ideal habitat niche (Appendix 1).  
Rehabilitating the landscape to reflect a specific community and also recruiting the 
experience of a botanist to select where valuable seedlings are planted gives the 
ecosystem the best chance of long-term re-establishment. 

Offsets are proposed in Preston Consulting’s (2021) Offset Strategy for Audalia 
Resources Limited. 

28. Public Comment With respect to the EPA’s environmental objective “to protect 
flora and vegetation so that biological diversity and ecological 
integrity are maintained”, page xxi of the ERD states that: "In 
the context of this objective: “ecological integrity” is listed as 
the composition, structure, function and processes of 
ecosystems, and the natural range of variation of these 
elements".  The mine closure, revegetation and rehabilitations 
plan fail in this respect. 

Audalia have applied the mitigation hierarchy, including rehabilitation, to the 
Proposal as described in the ERD to meet the EPA’s objective for Flora and 
Vegetation. 

The Interim MCP and the supporting Rehabilitation Plan outline rehabilitation 
measures to be taken that to protect flora and vegetation so that biological diversity 
and ecological integrity are maintained by remediating the disturbed land at the 
Proposal to as closely resembling the surrounding community as possible. 
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29. Public Comment One Priority 3 taxon, Acacia mutabilis subsp. stipulifera, may be 
impacted by the haul road (Fig. 70, page 178 of ERD).  A 
reduction in the clearing width of the haul road, along with 
sensible routing of the road may result in avoiding impact on 
this taxon in most instances. 

An estimated 348,452 Acacia mutabilis subsp. stipulifera individuals occur in the local 
region, and records were spread along a large extent of the Haul Road Study Area, 
indicating a relatively wide local distribution.  The current indicative disturbance 
footprint intersects with an estimated 10,001 individuals, which equated to only 
2.9% of the local population.  The disturbance will be predominantly required for the 
haul road (Figure 70 of the ERD). 

Audalia has committed in Section 5.6 of the ERD to prepare and implement a Mine 
and Infrastructure Plan.  The Mine and Infrastructure Plan will be developed prior to 
ground disturbance and will be submitted to DWER to demonstrate that the final 
locations of mine pits and infrastructure are sited such that: 

• Disturbance of significant flora and vegetation is minimised as far as 
practicable; and 

• The required disturbance of significant flora and vegetation is comparable to 
the predictions within this ERD. 

This plan will ensure that the disturbance of Acacia mutabilis subsp. stipulifera 
individuals is minimised during design and implementation of the Proposal. 

30.  Public Submission With respect to the effects of dust, the dust modelling only 
considers the mine site and the start of haul road, not the haul 
road itself (p 141 and Fig. 55, ERD). Therefore, it is assumed 
that dust suppression on the haul road will be totally effective; 
however, this has not been demonstrated to be the case in the 
documentation supplied. There is sufficient evidence that long 
term use of haul roads for ore transport does influence the 
condition of vegetation downwind of the haul road. 

Ramboll Australia Pty Ltd (Ramboll, 2020b; Appendix 3.6 of the ERD) conducted air 
dispersion modelling of fugitive dust emissions associated with the haulage of 
concentrate from the mine site to the road train transfer area, adjacent to the 
Coolgardie-Esperance Highway; and the transfer of concentrate from the haul trucks 
to the road trains (including stockpiling, reclaiming and truck loading). 

Two monitoring gauges (DGM4 & DGM5) have also been set up to record dust 
deposition rates (g/m2/month) along the haul road (Figure 54 of the ERD). 

Page 133 – 185 of the ERD assessed the impacts of dust deposition on vegetation, 
with specific predictions for the impacts of dust along the haul road: 

“The haul road was predicted to result in a maximum dust deposition rate of 4.8 
g/m2/month at the receptors used in the model (shown in pink in Figure 52 and Figure 
53 of the ERD).  

An additional 35 ha of vegetation within the Haul Road DE is predicted to experience 
maximum dust deposition rates of more than 8 g/m2/month (Figure 56 of the ERD) and 
therefore may experience some health impacts during the operational period of the 
Proposal.” 

Audalia will continue to monitor dust deposition rates at key locations as outlined in 
Figure 30 and Figure 31 (ERD) along with adhering to the Dust Control Management 
Strategy (Ramboll, 2020c; Appendix 10 of the ERD). 

31.  Public Submissions Dust is proposed to be monitored at several locations (page 
192, ERD) and the effects of dust at certain concentrations on 

Continuous dust monitoring was proposed in Item 8 of Section 5.6 for the areas 
surrounding M. aquilonaris: 
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vegetation are assumed based on other studies. Although this 
indirect measure of dust impact may be adequate, a better 
strategy would also include direct dust measurements, and 
physiological and health measurements on the plants 
themselves, in those communities most likely to be impacted, 
especially the M. aquilonaris community. 

“Continuous dust monitoring units will also be installed to allow a correlation of 
airborne dust with dust deposition monitoring results in order to allow real-time 
predictions of dust deposition (which is intended to allow real-time early warning 
triggers to be implemented)”. 

Botanica has prepared a Significant Flora Management Plan (Appendix 5) which 
contains details of vegetation health monitoring proposed in collaboration with dust 
monitoring.   
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Table 6:  Response to submissions – Subterranean Fauna 

Item Submitter Submission and/or Issue Response 

32. DWER Troglofauna 

The outcomes of the field survey for troglofauna determined 
that further survey effort was required. The sampling 
recorded 110 specimens belonging to 20 species of confirmed 
and potential troglofauna. All of the species recorded within 
the mine pits are new and six of these species were only 
collected from holes within the proposed mine pits. 

A third round of trapping of holes within the mine pits and 
surrounds is being undertaken by Bennelongia to attempt to 
verify that troglofauna habitat and populations are not 
constrained to areas of impact. Please provide the results of 
the additional survey for troglofauna. 

Audalia contracted Bennelongia to undertake an assessment of subterranean 
fauna in/around the mine pit footprints.  The method for sampling troglofauna 
included a three-round field survey where scraping and tapping was conducted 
at 88 uncased exploration drill holes located in, around and up to 1.8 km from 
the proposed mine pit footprints.  Bennelongia’s field survey found a total of 
145 specimens belonging to 25 species of confirmed and potential troglofauna.  
Bennelongia concluded the results by outlining that based on morphological 
characteristics, most species of troglofauna collected at the Project are new and 
have not yet been recorded outside of the area sampled. 

Bennelongia (2021; Appendix 7) provides detail about all subterranean surveys 
conducted at the Proposal. Subterranean surveys were undertaken in 
accordance with the EPA’s Guidance Statement No. 54 Sampling Methods and 
Survey Conditions for Subterranean Fauna in Western Australia (December, 
2016). 

12 of the 25 troglofauna species recorded by Bennelongia (2021) were 
recorded within the proposed mine pits, with nine of these species also 
occurring in reference holes (i.e. outside the mine pits).  The remaining three 
species are known only from holes that are within the boundaries of the 
proposed mine pit footprints; Cryptops sp. BSCOL062, Pauropodidae sp. BPU095 
and Coleoptera sp. BCO206.  The locations of these species are shown in Figure 
1. 

33. Public Submission  In contrary to expectations, many undescribed troglofauna 
species were found in the mine development envelope.  
Critically, six of those species were only found from the 
proposed mine pits (page 267, ERD).  Because of this, page 
xxiv of the ERD states that: 

"Audalia has commissioned a third round of troglofauna 
surveys to verify that troglofauna habitat and populations are 
not constrained to the mine pits, TSF or evaporation ponds.  
Once this position is verified then Audalia considers that the 
EPA’s environmental objective for this factor can be met, as 
the excavation or indirect impact of a relatively small portion 
of the available habitat would be unlikely to threaten the 
maintenance of biological diversity and ecological integrity.  

Refer to the response to Item 32 above and Appendix 7 for the results of the 
survey referenced in the comment. 

As described above, three troglofauna species were recorded only within the 
proposed mine pits and are therefore at risk of being impacted by the Proposal.  
It is also noted that Audalia reviewed the initial survey results and applied the 
mitigation hierarchy by avoiding three other species by reducing the mine pit 
footprints and applying a suitable buffer (refer to insets in Figure 1). 

Bennelongia (2021) summarised that: 

• The low capture rates, combined with moderate sampling extent, mean 
that the undetected occurrence of some species outside the proposed 
mine pits is likely; 
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This information will be provided to the Department of Water 
and Environmental Regulation (DWER) as soon as it is 
available (expected September / October 2020), and prior to 
their assessment." 

No details of this assessment are given in the Public 
Environmental Review documents.  In the absence of this 
information, the Precautionary Principle must be applied, and 
it must be (conservatively) assumed that those six troglofauna 
species are to be found only in the proposed mine pits and 
quite possibly nowhere else.  Thus, unless other information 
clearly demonstrates the contrary, it must be assumed that 
the mining of those areas could cause the extinction of those 
six species. 

The EPA must assert that all surveys for these troglofauna 
species conclusively show that their distributions are secure 
outside the proposed mine pits.  The impacts on these species 
also should be appropriately offset (see below). 

• The occurrence of the majority of pit-collected species in both impact and 
reference holes suggests it is likely that the other species collected in the 
proposed mine pits have more extensive distributions; 

• Mapped geologies also provide support for the notion that species are 
likely to have wider ranges, with continuous occurrences of suitable 
habitat from inside to outside the pits; 

• The size of the mine pits are small compared to the typical range of 
troglofauna species; and 

• It is therefore considered unlikely that any of the troglofauna species 
recorded will have distributions entirely confined to the small proposed 
mine pits.  However, direct support for this conclusion is limited by the 
low detection rate of troglofauna. 

Despite Bennelongia’s comments, Audalia notes that additional geological 
assessments would be beneficial in demonstrating troglofauna habitat 
connectivity beneath and outside the mine pits.  This assessment has 
commenced and the information will be provided to the EPA prior to the 
completion of their assessment. 

34. Public Submission  The potential impact on the troglofauna species will not 
necessarily be mitigated if the proponent can "Verify that 
troglofauna species and habitats are not restricted to the mine 
pits, TSF or Evaporation Ponds" (Table 76, ERD).  Population 
size and range estimates are needed and, fundamentally, the 
impact needs to be demonstrated to be insignificant.  That it is 
stated that there will be no residual impact so long as they are 
discovered elsewhere falls well short of the Precautionary 
Principle.  For example, if all of these species are discovered in 
a single test hole outside the planned mining area how can 
one be sure that that is not the sole, last vestige of their 
habitat; it not only needs to be demonstrated that it is not, but 
it also needs to be demonstrated that the impact on their 
populations is not significant.   

The assessment of subterranean fauna is often more complex than for other 
biodiversity factors due to limited knowledge of species distributions and 
habitat requirements, and the difficulties of survey (EPA, 2013). 

Bennelongia conducted a three-round field survey of scraping and trapping at 
88 uncased exploration drill holes, as well as reviewing historical records of 
subterranean fauna in the area.  All surveys were conducted in accordance with 
EPA (2013) guidance. 

Given the low densities of the recorded troglofauna species, it is impossible to 
accurately determine population sizes and ranges.  The Precautionary Principle 
therefore assumes that suitable troglofauna habitat will be retained if a 
specimen was recorded outside the mine pit, as habitat will remain alongside 
and beneath the berms and base of the mine pit.  This assumption is deemed to 
be suitable given the data available and precedence set with previous EPA 
assessments. 
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Figure 6. Location of troglofauna records at the Medcalf Project in relation to proposed mine pit footprints. 
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 TERRESTRIAL ENVIRONMENTAL QUALITY 

Table 7:  Response to submissions – Terrestrial Environmental Quality 

Item Submitter Submission and/or Issue Response 

35.  DMIRS The document and associated appendices have been reviewed, and DMIRS has no 
further comment to add at this stage.  As per previous DMIRS comments the ERD only 
presents conceptual designs for the TSF and evaporation ponds and therefore a 
geotechnical review of these facilities has not been undertaken. DMIRS expects 
detailed designs to be provided in the Mining Proposal submitted through the Mining 
Act 1978 approvals process. 

Noted.  Audalia will provide detailed designs of the TSF and 
Evaporation Ponds in the Mining Proposal submitted through the 
Mining Act 1978 approvals process. 

36. DWER Potential for the release of bioavailable vanadium from mine waste minerals 

New information has recently come to light about the photochemical behaviour of 
titanium-rich iron-oxide minerals that form the ore at the Medcalf site. This may have 
implications for potential environmental risks for the proposal. 

Vanadium has a complex chemical behaviour which affects the mobility of this 
element, and its bioavailability and toxicity to a range of environmental receptors. In 
the iron oxide minerals at the Medcalf site, the vanadium is likely to be present in its 
trivalent and tetravalent oxidation states, which have a low bioavailability3,4. 

However, vanadium in titanium-rich magnetite similar to that found at the Medcalf 
deposit has been shown to be oxidised to its pentavalent oxidation state on exposure 
to sunlight3. Under these conditions, this element is highly mobile as soluble vanadate 
ions, which are highly toxic to plants, soil microorganisms and fauna4.5. Other 
titanium-rich iron-oxide minerals that contain vanadium are likely to show a similar 
photochemical behaviour on exposure to sunlight. 

Other research has indicated that this can also take place due to chemical reactions 
on the surfaces of goethite (Hu et al., 2019), an iron oxide mineral that is likely to be 
present in ore and tailings materials from the Medcalf mining area. The releases of 
soluble pentavalent vanadium have also found to be problematic when mixtures of 
vanadium-rich tailings and soil are exposed to prolonged dry-periods between short, 
intense wetting and leaching events (Yang et al., 2013), conditions that would be 
expected to occur in the mining area. 

The main transport pathways for this mineral at the Medcalf mine-site are likely to be 
from wind-blown dust, and by redistribution of ore-material by traffic and 
earthworks at the site. In addition to the progressive release of pentavalent vanadium 
to plants and soils from dust particles, photochemical reactions on the surfaces of 
photosensitive iron oxide minerals can release hydroxyl free radicals and hydrogen 

Audalia commissioned Graeme Campbell and Associates Pty Ltd (GCA, 
2021) to respond to this item.  A copy of the GCA response is provided 
below and in Appendix 10. 

Solubility and Bioavailability 

DWER raise potential concerns for the deleterious formation and 
release of vanadate (i.e. V-oxyanion with vanadium in the pentavalent 
oxidation state) through photo-induced transformations of V(III) / 
V(IV) forms resident within crystal structures of vanadiferous titano-
magnetites, etc. 

In the comprehensive review by Gustafsson (2019), it is highlighted 
that vanadate binds to the surfaces of Fe-, Al-, and Ti-oxyhydroxides 
with an affinity stronger than that of ortho-phosphate renowned for 
its "fixation" by sesquioxides in Australian soils (Probert, 1983). 

It is noted that the research-papers provided by DWER for review 
focus on the 'releaseto- solution' aspect of weathering of vanadiferous 
titano-magnetites. This is only the 'source-term' component of 
vanadate environmental geochemistry in a manner similar to 
quantifying the dissolution characteristics of phosphatic fertilizers. 

However, in assessing the effectiveness of phosphatic fertilizer 
application for crops and pastures, the 'sink-term' is decisive is 
determining how much fertilizer needs to be applied, due to strong 
interactions of the high-affinity, poorly-reversible type between 
phosphate and the surfaces of sesquioxides and clays. In a similar 
fashion, and through essentially the same type of mechanisms (viz. 
chiefly ligand-exchange reactions involving surface-hydroxyl functions 
groups on mineral-surfaces), vanadates will be effectively "fixed" by 
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peroxide, which also have the potential to harm or kill plants and soil fauna due to the 
effects of oxidative stress. 

In the absence of site-specific information, preliminary estimates of the release-rate 
of pentavalent vanadium from titanium-rich iron-oxide minerals could be obtained 
from published literature (see e.g. Hu et al., 2018b7). The most effective way of 
limiting adverse impacts from this issue would be to ensure that there are effective 
dust emission controls during the life of the mining operation, and that all runoff from 
haul roads is discharged to sediment traps. 

Another consideration is how the risk assessment of dust impacts to M. aquilonaris 
will be influenced by whether dust generated by the mine is chemically active or 
inert. 

Although the proponent has indicated that the vanadium is associated with resistate 
minerals and would not be bioavailable, the issue has not been adequately addressed 
in the ERD. 

 

3 Hu, X., Peng, X. and Kong, L., 2018a. Mechanism for photopromoted release of 
vanadium from vanadium titano-magnetite. Environmental Science and Technology, 
52, 1954-1962. 

4 Gustafsson, J.P., 2019. Vanadium geochemistry in the biogeosphere – speciation, 
solid-solution interactions, and ecotoxicity. Applied Geochemistry, 102, 1-25. The 
paper is available from web site 
https://www.sciencedirect.com/science/article/pii/S0883292718303883. 

5 Larsson, M.A., Baken, S., Gustafsson, J.P. Hadialhejazi, G. and Smolders, E., 2013. 
Vanadium bioavailability and toxicity to soil microorganisms and plants. 
Environmental Toxicity and Chemistry, 32, 2266-2273. The paper is available from 
web site https://www.diva-portal.org/smash/get/diva2:653450/FULLTEXT01.pdf. 

7 Hu, X., Yue, Y. and Peng, X., 2018b. Release kinetics of vanadium from vanadium 
titano-magnetite: The effects of pH, dissolved oxygen, temperature and foreign ions. 
Journal of Environmental Sciences, 64, 298-305. 

both sesquioxides and clays which abound within the mining streams 
to be generated during the Proposal implementation (GCA, 2020a,b). 

Dust 

Though difficult to quantify a priori, it is noted that the high SG value 
(ca. 5.0+ g/cm3) of the vanadiferous titano-magnetites will constrain 
their contribution to the 'dustloading' generated during operation of 
the Proposal. 

Reactive-oxygen Species (ROS) 

DWER notes that the ROS (e.g. hydroxyl radical) generation via photo-
chemical reactions involving the surfaces of Fe-oxyhydroxides has 
potential to be harmful to plants through induced oxidation stress. 

GCA notes that highly ferruginous ("red-brown") soils and duricrusts 
hosting vegetation rooting-zones abound within the Australian 
interior for a myriad of arid-land ecosystems from early in the 
Quaternary (0-2.5 million years bp) (Viscarra Rossel et al., 2010). In 
this respect, the Proposal site is thus not fundamentally different. 

Mitigation 

While it is likely that vanadate will bind strongly to mineral surfaces 
and will not be mobile in the environment, there may be small, 
localised concentrations of ore material collected in drains or swales.  
Audalia has proposed strict dust controls to minimise the loss of ore 
material and will ensure that stormwater is managed to minimise the 
transport of ore material offsite into the environment.  These controls 
will be detailed in the Mining Proposal to be applied for under the 
Mining Act 1978, with controls over some specific areas (process plant, 
TSF) regulated under Part V of the EP Act. 

37. DWER Recommended additional geochemical test-work 

Much of the research that has been undertaken on the mobility of vanadium from 
mine waste materials has been undertaken on vanadiferous titanomagnetite ores 
from layered sills. Although the Medcalf deposit would have originally been of this 
deposit-type, this deposit has been subjected to a prolonged period of deep-
weathering that has altered the primary minerals and has redistributed the vanadium 
in secondary iron-oxide minerals. It is therefore not known whether the test-work 
that was undertaken to determine the potential for harmful leachate production from 
mine waste materials would be applicable at the Medcalf site, and additional 

Audalia commissioned GCA (2021) to respond to this item.  A copy of 
the GCA response is provided below and in Appendix 10. 

Audalia and GCA concurs with the DWER generic comments re. 
undertaking weathering testwork during the active-lifetime of the 
Proposal.  The testwork will be conducted to confirm (or refine if 
needed) the expectations in the item above for the environmental 
geochemistry of the vanadiferous titano-magnetites variously admixed 
with abundant sesquioxides and clays within the mining streams. 

https://www.diva-portal.org/smash/get/diva2:653450/FULLTEXT01.pdf
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geochemical testing would be required to assess this. The following geochemical test-
work is recommended during the life of the mining operation to ensure that the 
wastes are managed in an appropriate way on mine-closure: 

(i) Sequential leaching testing of mine-waste materials 

Sequential leaching tests can indicate which mineral phases the vanadium is 
associated with in mine wastes and would indicate how strongly this element is 
bound to those minerals. This testing would therefore give an indication of the 
extent to which vanadium could be leached from the wastes. The recommended 
sequential leaching procedures are those that have been specifically developed 
for vanadium by Xu et al. (20168). Vanadium that is associated with well-
crystalline minerals (extracts 7 and 8 in the sequential extraction scheme 
developed by Xu et al., 20168) are unlikely to be readily leachable. 

(ii) Column leaching tests under alternating wetting and drying conditions 

Standard short-term leaching tests carried out with deionised water, such as 
those that were carried out on potential mine-wastes from the Medcalf mining 
area, are unlikely to determine the leaching potential of vanadium from these 
materials. Research by Yang et al. (2013)9 suggested that column testing of 
wastes under alternating wetting and drying conditions over several months 
(i.e., through testing similar to standard kinetic testing) gave a much better 
indication of the vanadium leaching risk. It is therefore recommended that 
potential waste materials from the Medcalf mining area are subjected to the test 
procedure developed by Yang et al. (2013)9 to determine the risk that vanadium 
would leach from these materials. 

 

8 Xu, Y-H., Huang, J-H. and Brandl, H., 2016. An optimised sequential extraction 
scheme for the evaluation of vanadium mobility in soils. Journal of Environmental 
Sciences, 53, 173-183. A copy of the paper can be requested from web site 
https://www.researchgate.net/publication/303816217_An_optimised_sequential_ext
raction_scheme_for_evaluation_of_vanadium_mobility_in_soils.   

9 Yang, J., Tang, Y., Yang, K., Rouff, A.A., Elzinga, E.J. and Huang, J-H., 2013. Leaching 
characteristics of vanadium in mine tailings and soils near a vanadium 
titanomagnetite mining site. Journal of Hazardous Materials, 264, 498-504. The paper 
is available from web site https://www.researchgate.net/profile/Jinyan-Yang-
2/publication/258852492_Leaching_characteristics_of_vanadium_in_mine_tailings_a
nd_soils_near_a_vanadium_titanomagnetite_mining_site/links/5a9d01d645851586a2
ae76f5/Leaching-characteristics-of-vanadium-in-mine-tailings-and-soils-near-a-
vanadium-titanomagnetite-mining-site.pdf. 

https://www.researchgate.net/publication/303816217_An_optimised_sequential_extraction_scheme_for_evaluation_of_vanadium_mobility_in_soils
https://www.researchgate.net/publication/303816217_An_optimised_sequential_extraction_scheme_for_evaluation_of_vanadium_mobility_in_soils
https://www.researchgate.net/profile/Jinyan-Yang-2/publication/258852492_Leaching_characteristics_of_vanadium_in_mine_tailings_and_soils_near_a_vanadium_titanomagnetite_mining_site/links/5a9d01d645851586a2ae76f5/Leaching-characteristics-of-vanadium-in-mine-tailings-and-soils-near-a-vanadium-titanomagnetite-mining-site.pdf
https://www.researchgate.net/profile/Jinyan-Yang-2/publication/258852492_Leaching_characteristics_of_vanadium_in_mine_tailings_and_soils_near_a_vanadium_titanomagnetite_mining_site/links/5a9d01d645851586a2ae76f5/Leaching-characteristics-of-vanadium-in-mine-tailings-and-soils-near-a-vanadium-titanomagnetite-mining-site.pdf
https://www.researchgate.net/profile/Jinyan-Yang-2/publication/258852492_Leaching_characteristics_of_vanadium_in_mine_tailings_and_soils_near_a_vanadium_titanomagnetite_mining_site/links/5a9d01d645851586a2ae76f5/Leaching-characteristics-of-vanadium-in-mine-tailings-and-soils-near-a-vanadium-titanomagnetite-mining-site.pdf
https://www.researchgate.net/profile/Jinyan-Yang-2/publication/258852492_Leaching_characteristics_of_vanadium_in_mine_tailings_and_soils_near_a_vanadium_titanomagnetite_mining_site/links/5a9d01d645851586a2ae76f5/Leaching-characteristics-of-vanadium-in-mine-tailings-and-soils-near-a-vanadium-titanomagnetite-mining-site.pdf
https://www.researchgate.net/profile/Jinyan-Yang-2/publication/258852492_Leaching_characteristics_of_vanadium_in_mine_tailings_and_soils_near_a_vanadium_titanomagnetite_mining_site/links/5a9d01d645851586a2ae76f5/Leaching-characteristics-of-vanadium-in-mine-tailings-and-soils-near-a-vanadium-titanomagnetite-mining-site.pdf
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38. Public 
Submission  

Dust from the haul road will be suppressed by usage of groundwater at a rate of 0.4 
GL/yr. Chemicals may also be used: "Regular application of water or ideally a 
chemical suppressant on unpaved haul roads" (page 23, Appendix 10).  Groundwater 
with salinity of up to 10,000 mg/L TDS will be targeted for use in dust suppression, 
although the exact salinity of the water to be used is not known (page 345, ERD).  The 
running surface will also receive hydrocarbon depositions from the vehicles.  
Therefore, over time, the running surface will likely accumulate salt and other 
chemicals that may be deleterious to the vegetation if left in the area should 
rehabilitation occur.  That is, a plan for its testing and removal should have been 
included. 

The concentration of remaining salts on the road surface are not 
expected to be at a level that would impede rehabilitation.  
Representative samples will be taken along the haul road to determine 
the concentration of accumulated salts.  If there is evidence of 
problematic concentrations then the top layer of the road surface will 
be scraped off and disposed of.  Disposal options will include in a 
specifically prepared disposal trench within the footprint of the 
evaporation ponds, the bottom of a mine pit or borrow pit, TSF or 
taken off site.  The MCP has been updated (Appendix 2) to include this 
information. 

Hydrocarbon spills will not be left to accumulate on the road surface, 
they will be cleaned up in accordance with a Spill Management 
Procedure, with contaminated soils removed and taken to a 
bioremediation facility or off site for disposal.   

39. Public 
Submission 

The MCP does not clearly describe the current knowledge gaps in information 
required to deliver a detailed MCP from the conceptual design provided. It has also 
based domains on structure types, rather than describing domains as the manner in 
which the structures in a specific location are integrated to deliver an overall closure 
outcome.  The MCP lacks sufficient modelling of structure designs to provide any 
confidence that the structures will be stable from a physical, chemical, or biological 
standpoint. There are sufficient tools available to allow such models to be developed 
and measurement to be taken to determine if the structures are performing as 
modelled. The baseline data should have included a series of landform analysis to 
establish the relationship between landform structure, physical features, biological 
composition and soil chemistry to establish if the structure designs proposed exist 
within the landscape and if they support the species and habitat proposed to cover 
those structures post-closure. 

Sections 5.2 - 5.7 of the Interim MCP (Appendix 2) have provided the 
baseline data relevant to closure and rehabilitation for the Proposal.  
Section 5.8 of the Interim MCP provides a summary of the key points 
arising from the data and their implications for mine closure and 
rehabilitation.  Planning for closure has identified the information 
gaps and need to gather additional data to enable detailed planning of 
the controls to be applied to the closure phase of the Proposal.  Table 
28 of the Interim MCP identifies the current knowledge gaps and 
actions to be taken for the gaps identified.  

For the purpose of planning rehabilitation and closure, and consistent 
with industry-standard closure planning processes, the Development 
Envelopes have been divided into specific domains.  Each domain 
includes items that have similar rehabilitation and closure 
requirements. The domains are further broken down into sub-
domains and specific tasks in the following sections to enable planning 
to be carried out at a suitable scale and level of detail. 

Audalia has utilised recognised experts to assist in the preliminary 
design and closure planning for the identified domains. As the 
Proposal is in the early stage of closure planning, some flexibility in 
the closure objectives has been deliberately built into the Interim MCP. 
This will allow knowledge gaps to be identified and structure designs 
finalised to achieve appropriate rehabilitation outcomes and 
objectives. 
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40. Public 
Submission 

No consideration has been given to the option of backfilling open cut pits with waste 
material in development of the mining sequence to minimise the development of 
waste rock dumps and tailings storage facilities to limit the closure liabilities. 

Section 2.2.3 of the ERD clarifies that there will be no waste rock 
landforms: 

“The majority of waste rock will be used for mine closure. An estimated 
1.6 Mm3 of material will need to be used to construct the TSF.  Waste 
rock will be disposed into the void created by the excavation of this 
construction material for the TSF. This has allowed Audalia to remove 
the requirement for a waste rock landform (WRL). A temporary waste 
rock stockpile (known in the mine design layout as a mine materials 
closure area) will be developed next to the void to allow waste material 
to be stored while the TSF is being constructed.” 

As discussed above, backfilling of voids has been proposed where the 
opportunity is available, specifically filling in the TSF construction 
material void.  There will be no waste rock remaining once the mine 
pits are completed, apart from the material set aside to close the TSF. 

A TSF is required for processing of the ore, i.e. required immediately 
after the commencement of mining.   There will therefore be no mining 
voids available when tailings is first produced and an external TSF will 
be required.  The option of backfilling a mining void with tailings once 
mining has been completed would create two or more potential 
impact areas, instead of tailings being contained to a single location.  
Backfilling also sterilises any potential resources beneath the mine pit 
floor, which could be economical in the future (not part of this 
Proposal). 

41. Public 
Submission 

Section 9.2.1 of the MCP (Appendix 4) states that "The mine pits will be retained as 
voids, with further potentially economic ore located deeper than the current mine 
plan". This is totally unacceptable, unnecessary and is contrary the objective of 
ecological integrity.  
Adequately rehabilitated (see comments below), a soil layer on top of the mined pits 
would be of the order of 1-2 m thick.  Such a layer could be easily, and somewhat 
trivially, removed if mining of the unspecified ore body were to commence at some 
unspecified point in the future. In the meantime, full revegetation of the pits - which 
are above the water table, and hence would not be flooded – would restore the 
vegetation communities lost in the mining process. 

While the base of the mine pits will be above the water table, it is likely 
that there will be some pooling of water during rainfall events.  
Nevertheless Audalia will investigate whether there is an appropriate 
and reversible method for rehabilitating the floors of the mine pits, 
and will present any revised plans in the final MCP to be submitted to 
DMIRs prior to mining. 

As stated in the Guidelines for Preparing Mine Closure Plan, DMIRS 
will give due consideration to the impact of the Proposal upon future 
access to known or undiscovered resources when reviewing the MCP. 

42. Public 
Submission  

Submission repeated (No 3.) as submission relates to both The Proposal and 
Terrestrial Environmental Quality 

The documentation provided by Audalia does not provide design, construction and 
decommissioning details for the haul road. Two highly relevant questions cannot be 
answered by the information provided: 1) where will the material for the road 

The considerations for the haul road design have been outlined in 
Roadmiles’ Medcalf Long Haul Road, Concept Alignment and Outline 
Construction Summary document (Appendix 3).  Page 17 and Figures 4 
and 5 of the ERD also provides design information for the road.  The 
disturbance calculations presented in the ERD include the 
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surface come from? 2) If the road is to be rehabilitated, what will happen to the road 
surface material (which will likely be contaminated with saline water and 
hydrocarbons)? 

Audalia has undertaken to rehabilitate the road if need be: "The haul road will either 
be retained with a new owner agreed to take responsibility or will be rehabilitated 
with any watercourse crossing structures removed" (page xxvi, ERD).  Details of the 
rehabilitation, including the removal of the material (if necessary), as well as targets 
and monitoring are not supplied. They should be. 

As mentioned in the section on the Haul Road, the MCP does not consider the 
rehabilitation of the haul road, even though its rehabilitation is a possible 
requirement after mine closure. 

development of borrow pits, which will provide the sources of 
material for the road surface. 

In the MCP, Domain specific closure objectives are described in Section 
9: ‘Closure Implementation’.  Eight closure domains have been 
identified for the purpose of planning rehabilitation and closure, 
consistent with industry standard closure planning process.  Domain 8 
Access Road and Tracks (Section 9.2.8 of the MCP) includes the 
rehabilitation of the haul road as a sub-domain. 

The concentration of remaining salts on the road surface are not 
expected to be at a level that would impede rehabilitation.  
Representative samples will be taken along the haul road to determine 
the concentration of accumulated salts.  If there is evidence of 
problematic concentrations then the top layer of the road surface will 
be scraped off and disposed of.  Disposal options will include in a 
specifically prepared disposal trench within the footprint of the 
evaporation ponds, the bottom of a mine pit or borrow pit, TSF or 
taken off site.  The MCP has been updated (Appendix 2) to include this 
information. 

Hydrocarbon spills will not be left to accumulate on the road surface, 
they will be cleaned up in accordance with a Spill Management 
Procedure, with contaminated soils removed and taken to a 
bioremediation facility or off site for disposal. 
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 TERRESTRIAL FAUNA 

Table 8:  Response to submissions – Terrestrial Fauna 

Item Submitter Submission and/or Issue Response 

43. DWER The proponent has concluded that residual impacts to 350 
hectares of potential Malleefowl habitat are not significant.  The 
EPA has previously recommended offset requirements are 
appropriate to counterbalance the significant residual impacts to 
Malleefowl habitat (see Earl Grey Ass No. 2123).  However, where 
the EPA has confidence in the proponent’s ability to manage 
impacts for this value, offsets have not been recommended (see 
Karara Ass. No. 1321, Blue Hills Mungada Ass.  No. 2028B and St 
Ives Ass.  No. 2113).  This confidence arises from the extensive 
management commitments proposed and conditioned by the 
respective proponents, including Lidar surveying for mounds prior 
to ground disturbing activities. 

For this proposal, DWER notes that similar management actions 
have not been detailed by the proponent.  Unless this is addressed, 
recommendations and/or strict pre-clearance management 
conditions may be recommended by the EPA to mitigate impacts to 
Malleefowl habitat. 

Audalia has prepared a Significant Fauna Management Plan (Appendix 5) which provides 
detailed management and monitoring actions for Malleefowl, based on the actions 
presented in the examples provided. 

44. DWER Opportunistic observations of Malleefowl made during a flora and 
vegetation survey (p. 203, 204) do not meet the EPA’s guidance for 
a targeted survey and would not be sufficient to adequately inform 
the assessment. 

There is currently no specific EPA guidance for conducting malleefowl surveys. Audalia 
commissioned Greg Harewood to conduct a supplementary targeted Malleefowl survey 
within the Mine and Survey Areas in accordance with targeted survey requirements 
specified in the EPA  Technical Guidance Terrestrial vertebrate fauna surveys for 
environmental impact assessment (EPA, 2020). Botanica was also commissioned to conduct 
a supplementary targeted Malleefowl survey within the Haul Road Survey Area (Appendix 
14).  The surveys were conducted between 9 – 12 June 2021. 
 

The National Malleefowl Monitoring Manual (National Malleefowl Recovery Team, 2020) 
was referred to when determining appropriate survey design methods, however the 
manual is a document that guides people, usually community groups, who are conducting 
annual monitoring of malleefowl sites that have been set up and are part of the National 
Monitoring Program.  The survey methodology described in Appendix 1 of the Manual, 
(Establishing and Re-searching Malleefowl monitoring sites), is the methodology engaged 
when setting up a site for this Monitoring Program.  Audalia considers that it is not an 
appropriate methodology to be used in the environmental impact assessment process. 
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The revised fauna survey reports that incorporate the survey findings are provided in 
Appendix 5,9, 11, 12 & 14 (Harewood, 2021a & b, Botanica 2021a & b, 2022). 

Mine Survey Area 

The survey involved a series of closed spaced transects across the main potential impact 
zones (i.e. open cut pit areas, plant/workshop site, tailings storage facility, waste 
landform) in additional to some adjoining areas.  Where practical, transects were spaced 
about 30 – 40 m apart (actual distance depending on vegetation density/visibility).  The 
botanical survey team were also instructed to record observations of malleefowl or 
malleefowl mounds if observed.  The aim of the survey was to locate any evidence of the 
species using the area, primarily by way of locating nest mounds (new and old) though 
looking for individuals, tracks and feathers was also part of the survey scope.  The fact 
that some sections of the survey were burnt did not affect the primary aim of this survey 
work, which was to locate malleefowl nest mounds, which would in fact be easier to 
locate in burnt habitat. 

No evidence of malleefowl using the survey area and in particular no evidence of 
breeding (i.e. nest mounds recent or old) was observed despite a high density of 
traverses (by both fauna and botanical teams) over the entire survey area and in 
particular likely impact areas.  The results suggest the survey area is not a site of 
significance for the species though individuals may at times frequent the location while 
in transit.  The current state of most of the vegetation (recently burnt) also makes much 
marginal in quality as habitat, though the lack of any mounds (recent or old) suggest it 
was not utilised in any event.  Rocky areas in proposed open pit locations appear totally 
unsuitable (Harewood, 2021a). 

Haul Road Survey Area 

The survey involved traverses on foot and ATV.  The aim was to run parallel tracks along 
both sides of the proposed haul road, trying to cover as much ground as possible.  The 
tracks traversed covered approximately 30 km heading west from the Coolgardie-
Esperance Highway, and the transport and storage areas towards the eastern end of the 
survey area (Figure 4). Finer scale maps are provided in Appendix 1 of Botanica (2022b; 
Appendix 5 of this document).  Two inactive malleefowl mounds were found, these two 
mounds are in addition to the one found by Harewood in 2017 (Harewood, 2021b) and 
area shown in Figure 4.  The first mound was found within the open Eucalypt woodland 
on sand-loam plain, it was surrounded by a thicket of Melaleuca pauperiflora in a long 
unburnt area.  It had likely been inactive for at least 10 years.  The second mound was 
found in the 2010 fire scar, and the vegetation community had been described as open 
woodland over mixed shrubs on clay-loam plain.  It had not been active for at least 10 
years, perhaps longer, with several shrubs growing in the mound. 
It is unlikely malleefowl are actively breeding in the Haul Road survey area.  Based on the 
few sightings in the general area previously, the fire scar that covers approximately 78% 
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of the survey area and a lack of suitable vegetation for malleefowl breeding habitat, it is 
likely that malleefowl would be avoiding this area for breeding and are possibly moving 
to more productive habitat to breed (Botanica, 2021c). 

45. DWER Short Range Endemics 

The work undertaken for short-range endemic (SRE) invertebrates 
is limited to a desktop study. The report indicates that there is the 
potential for a ‘diverse community of potentially restricted species 
occurs within the broad region of the Project, and the tenements 
almost certainly contain at least some SRE species’ (page 8). Where 
a desktop study indicates that SRE fauna are likely, it is generally 
expected that surveys would be undertaken to verify the 
distribution and locations of potential or likely SRE species. The 
current level of survey, as provided, would not meet the 
requirement of EPA Guidance or the project ESD for Terrestrial 
Fauna. The ERD states detailed field surveys are currently 
underway (p. xxiii, 236). Please provide the results of the detailed 
field surveys for SREs. 

Audalia commissioned Bennelongia Environmental Consultants (Bennelongia) to 
undertake an SRE field survey, which was undertaken in November and December 2020.  
The subsequent survey report has been provided in Appendix 8 (Bennelongia, 2022), and 
the results have been summarised below. 

A total of 20 sites were sampled via active foraging, litter sampling and wet pitfall 
trapping (for 1 month in half of the sites), according to the habitat types, knowledge of 
the biology of certain taxa and visual observations of burrows or other signs of target 
species.  Detailed characterisation of the habitat at each site was also undertaken.  The 
field survey collected 207 specimens of 36 different species from SRE Groups, including 
spiders (at least 7 species), pseudoscorpions (13), scorpions (5), centipedes (4), 
millipedes (2), beetles (1), isopod (1) and snails (3). 

Bennelongia then conducted molecular analyses on 16 specimens from the study area, 
and seven additional reference specimens from the Bennelongia collection for 
comparisons, in order to ascertain their SRE status and level of threat from the Proposal.  
This was especially important given that most mygalomorph spiders were collected as 
females and juveniles (and could only be identified to species level with molecular work) 
and most scorpions represent species complexes. The majority of the species collected 
are known or likely to be widespread outside the vicinity of the Proposal. Similarly, most 
habitats present are regionally extensive. 

16 of the 36 recorded species are considered Potential SREs, but only eight of these were 
recorded within the indicative disturbance footprint of the Proposal; four within the 
mine (Figure 2) and four within the haul road (Figure 3).  Note that Bennelongia (2022) 
states that Garypidae `BPS333`* was recorded within the indicative haul road 
disturbance footprint however this will now be avoided given the reduction in the size of 
the borrow pit near the Norseman to Esperance Highway (refer to Item 20). 

Of the four Potential SRE species recorded in the mine, three were recorded only within 
the indicative disturbance footprint; Chernetidae `BPS335` and Urodacus 'BSCO060', 
both of which were found in the same survey location (Figure 2), and Garypidae 
‘BPS400’, which was found within the Vesuvius / Fuji mine pit.   

Urodacus ‘BSCO060’ and Chernetidae `BPS335` were collected from a site on the 
northern boundary of the TSF in clay loam plain woodlands / shrublands.  This 
vegetation habitat is continuous in much of the area of mine tenements where 
development will not occur.  The ranges of the species need to extend only metres 
further north to ensure they are not threatened by infrastructure.  With continuous 
habitat occurring from the TSF to the north, and for reasons of likely species ranges (as 
discussed below), both species would be expected to also be found outside the 
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disturbance footprint in the same habitat they occupy in the TSF.  Audalia will either 
conduct additional targeted sampling for these species to confirm their presence in 
undisturbed areas, or will move the TSF further south to maintain the habitat.  If the TSF 
is to be moved then as part of the design process mine planning will also consider habitat 
linkages for this species, in particular to the large areas of habitat to the west and south 
that are to remain undisturbed.  This may include the relocation of broad scale 
disturbance items (such as the overburden stockpile) and /or the preservation of habitat 
corridors. 

Although Garypidae ‘BPS400’ was only found in the centre of the Vesuvius pit, the 
hillslope woodlands/shrubs vegetation habitat of this species extends widely in all 
directions from the pit, as do the finer scale SRE habitats within the vegetation unit. The 
range of Garypidae ‘BPS400’ only needs to extend 200 m north or west to be in large 
areas of unfragmented, undisturbed habitat.  The species would need to have a range of 
less than 0.25 km2 to be restricted to the pit.  There are very few, if any, SRE species 
known to have ranges this small without the range being defined by a topographic 
feature (Bennelongia, 2022). 

Chernetidae ‘BPS336’ and Cormocephalus ‘BSCO074 were only found within the current 
indicative Haul Road disturbance footprint at Site 8, which is a restricted habitat type 
“depression, samphire shrub and playa” (Figure 3).  The habitat for these species is not 
necessarily under immediate threat from the Proposal because the disturbance footprint 
of the actual Haul Road is relatively narrow in the context of the surrounding habitat, and 
Bennelongia (2022) confirmed that the habitats surveyed extend beyond the 
Development Envelope.  It is however acknowledged that Haul Roads may affect habitat 
connectivity.  The habitat occurs along a large, defined streamline and tributary or arm of 
Lake Medcalf.  It is likely that water flows in the channel toward Lake Medcalf during and 
after rainfall events. As the lake fills, water could pond at this location for some time, 
gradually dissipating to infiltration and evaporation (GRM, 2020).  Audalia has proposed 
to install a causeway in this location, as it caters for both flowing and ponded water.  The 
structure could take the form of an elevated roadway with low-flow culverts for the 
smaller flood events and movement of ponded water across the road alignment.  The 
roadway would be designed as a floodway for larger events (i.e. designed to overtop) 
(GRM, 2020).  The presence of low-flow culverts is likely to enable the movement of SRE 
species underneath the Haul Road, maintaining habitat connectivity for these species.  

The Fauna Management Plan (Appendix 4) contains details about the management 
actions to be taken above to preserve SRE habitat. 

Based on the above, the Proposal is unlikely to result in the loss of a significant 
proportion of a local SRE population.  
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46.  DWER Great Western Woodlands 

The proposed 74 km haul road is located within the relatively 
intact southern section of the Great Western Woodlands that has 
only minor existing disturbance. The development of the linear 
haul road corridor will directly impact fauna through the removal 
of habitat and by fragmenting a large north-south linkage in this 
section (Figure 19). 

 

The indirect impacts are significant due to the associated risks of 
habitat-degrading processes such as the introduction or increased 
occurrence of weeds, dieback, fire and feral animals. Management 
has been proposed for the life of the proposal, but the indirect 
impacts are expected to remain in the landscape after the project 
has closed, reducing the integrity of the area. 

The ERD recognises significance of the fauna assemblages that are 
found within the Great Western Woodlands (Section 6.5.1). The 
Biodiversity and Cultural Conservation Strategy for the Great 
Western Woodlands2 was developed as a coordinated “framework 
to manage the different uses of the woodlands to ensure the long-
term protection of its natural and cultural values” including 
important environmental values and economic benefits. The 
strategy lists fragmentation as a key issue for conservation of the 
region: “Fragmentation caused by removal of vegetation can also 
exacerbate problems such as weed invasion and bushfire by 
providing additional opportunities for these to enter native 
vegetation from adjacent cleared lands”. 

The ERD accurately concludes that “the direct disturbance of the 
Proposal will not result in the significant reduction in the extent of 
any fauna habitat type”. Minimising the indirect impacts to 
terrestrial fauna habitat will be reliant on the success of the 
proposed rehabilitation. However, the ERD does not discuss the 
likelihood that terrestrial fauna will use rehabilitated areas as 
fauna habitat and how the use of rehabilitated areas by fauna will 
determined and monitored. A discussion addressing how the 
rehabilitation will be undertaken to provide fauna habitat and 
reconnect habitat connectivity should be provided. 

 

2 DEC (2010). A Biodiversity and Cultural Conservation Strategy for 
the Great Western Woodlands. Department of Environment and 
Conservation, Kensington   

As specified in the EPA (2006) rehabilitation guidance, it is generally assumed that fauna 
will generally disperse to new habitats more readily than plants if favourable habitat 
conditions return, provided that there are effective means of dispersal via linkages to 
nearby intact habitats. 

Audalia commissioned Botanica to prepare a Rehabilitation Plan (Appendix 1) to support 
the Interim MCP.  +The Rehabilitation Plan provides more specific information about 
how the rehabilitation should reconnect habitats and re-establish a diversity of floristic 
communities (from the existing clay-loam plain and hillslope habitats).  The biodiversity 
of rehabilitated lands are to be monitored against analogue transects within each of the 
Clay Loam Plain and Hillslope floristic communities.  Logs recovered during clearing will 
be replaced on rehabilitated sites and rocky habitat incorporated into the hillslope 
rehabilitation to provide habitat diversity and fauna refuge.  

The Rehabilitation Plan also includes details about how rehabilitated fauna habitat and 
use by fauna groups will be determined and monitored (discussed below). 

Quantitative assessment of fauna presence and composition is a challenging task, 
particularly on recently rehabilitated landforms.  One proposed method of applying a 
‘Rehabilitation and Degradation Index’ for fauna on rehabilitated landforms involves 
quantifying reptile presence (by the use of pit traps).  Reptiles are assessed as bio-
indicator species and their presence is compared to analogue sites (Thompson, 
Thompson & Withers, 2008).  However, this methodology requires significant resources 
and invasive activities (i.e. digging pit traps) which poses a potential risk of causing 
erosion to recently rehabilitated landforms and would likely inflict stress and/or 
mortality on the reptiles captured.  It is further acknowledged within the report by 
Thompson et al. (2008) that colonisation of species occupying specific habitat niches 
(including many SRE invertebrate species) will not likely be detected on disturbed 
landforms until at least 8 - 10 years following rehabilitation completion.  

During early stages of landform rehabilitation, assessment of fauna would include 
assessment of landscape function/ habitat complexity of rehabilitated landforms 
recorded during Ecosystem Function Analysis (EFA) monitoring and opportunistic 
records of any fauna presence observed on the landforms and analogue sites during EFA 
monitoring.  This would include direct observations of both vertebrate and invertebrate 
fauna (for example ants which are often noted during rehabilitation monitoring as an 
early colonising species) and secondary evidence of fauna presence including scats, 
tracks and nesting sites (i.e. ant nests, spiderwebs etc.).  Preliminary completion criteria 
for early stages of fauna monitoring is proposed to be ‘evidence of native fauna present 
on rehabilitated landforms’.  
As rehabilitation and mine closure progress, potential for conducting more extensive 
fauna monitoring (for example, fauna trapping and applying the ‘Rehabilitation and 
Degradation Index’ as described above) will be considered, allowing for further 
refinement of completion criteria targets  which will be detailed in subsequent MCP 
revisions.     
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The Preliminary Completion Criteria in Table 32 of the Interim MCP related to fauna has 
been updated to “Revegetation areas contain structural microhabitat (including returned 
logs and rocky habitat) providing opportunities for native fauna recolonisation.” 

47. DBCA Conservation significant fauna 

The vertebrate fauna survey provided to support the ERD was 
conducted in 2013 and 2014, three-and four-years post a bushfire 
that burnt through the Bremer Range in 2009-10.  The results of 
post-fire fauna survey are likely to have yielded lower results given 
the direct impacts of bushfire on fauna food sources and habitat 
and it is likely that fauna recovery will occur in conjunction with 
vegetation recovery. 

Results from fauna survey undertaken to support the ERD 
(Appendix 5.1) suggests that an absence of several threatened 
fauna species determined likely to occur in the desktop 
assessment, indicated local extinction, or an absence of suitable 
habitat.  Whilst that report acknowledges that preceding fire 
presented a survey limitation, the long-term value of the area to 
support conservation significant fauna, such as Chuditch and 
Malleefowl, may not be adequately understood to inform an 
assessment of impacts of the proposal on these species. 

Audalia commissioned Zoologist Greg Harewood to revise his survey reports to address 
this comment.  The revised reports are provided in Appendix 11 and 12).  A summary of 
Harewood’s response to this comment is provided below. 

At the time of the surveys most of the vegetation within the study area was in a state of 
regeneration after having been burnt during a series of fires in 2009/2010 (Botanica, 
2017).  It is not possible to determine with any certainty how this may have affected the 
results of targeted surveys for some fauna species as their pre-fire status in the area is 
not known.  Survey results for most species are however considered to be largely 
unaffected as unburnt habitat was still present and, in some cases, burnt habitat would 
have made it easier to determine if some species were utilising the area (at least prior to 
the fire), this in particular applies to the malleefowl, where nest mounds, if present 
would have been easier to find as they would be less concealed. 

With respect to other species (e.g. chuditch) it is Greg Harewood’s opinion that there was 
sufficient unburnt and advanced regrowth habitat in the survey area and surrounds to 
support individuals if in fact present, allowing the opportunity for their detection during 
the surveys.  It should also be noted that the likelihood of occurrence of each species was 
based on documented records and not just the presence/absence of apparently suitable 
habitat (pre-fire) or direct observation. (Harewood, 2021a) 

48. DBCA Management and Monitoring 

Recommendation 4: That if the proposal is considered acceptable, 
a condition of approval is applied that requires the development 
and implementation (and regular review) of relevant management 
plans that specify objectives and monitoring protocols to identify 
and manage impacts to conservation significant flora, fauna and 
priority ecological communities. 

Discussion 

The ERD commits to the development and implementation of the 
following plans to manage the indirect impacts (particularly dust) 
of the proposal on conservation significant flora, fauna and 
vegetation and DBCA generally supports this approach: 

• Operational Control Strategy 

• Significant Flora Monitoring Programme 

• Dust Management Strategy 

Audalia expects that if the Proposal is considered acceptable, a condition of approval will 
be applied that requires the development and implementation (and regular review) of 
relevant management plans that specify objectives and monitoring protocols to identify 
and manage impacts to conservation significant flora, fauna and priority ecological 
communities. 

Audalia has provided a Fauna Management Plan and Significant Flora Management Plan 
as appendices to this RTS document (Appendix 4 and 5).  These plans will be revised as 
required through further consultation with EPA Services and DWER, and to address the 
conditions of approval should the Proposal is considered acceptable. 
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• Introduced Fauna Management Plan 

The ERD commits to undertake pre-clearance survey for 
Malleefowl habitat and to develop and implement an Introduced 
Fauna Management Plan.  Given the above comments regarding 
historical fire and potential underestimates of native fauna, 
including threatened species, it is also appropriate that a 
conservation significant fauna management plan be developed, or 
that an Introduced Fauna Management Plan explicitly undertake 
monitoring and management of native fauna, including 
conservation significant fauna. 
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Figure 9. Potential SREs in the Medcalf Project Area. 
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Figure 2:  Potential SREs collected in the Mine Development Envelope for Medcalf Vanadium Project (Bennelongia, 2022)
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Figure 10. Potential SREs in the Haul Road Development Envelope. 
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Figure 3:  Potential SREs collected in the Haul Road Development Envelope associated with the Medcalf Vanadium Project (Bennelongia, 2022)
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Figure 4:  Map showing the tracks traversed during the malleefowl survey, and inactive mounds found (Audalia, 2022 )  
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 INLAND WATERS 

Table 9:  Response to submissions – Inland Waters 

Item Submitter Submission and/or Issue Response 

49. Public 
Submission 

Floodways are planned to maintain surface water flows 
over many of the identified water crossings (Table 72, 
ERD).  In the Description part of Table 72, where 
floodways are not proposed, the reason given is "No 
structure may be viable, but may need road maintenance 
after rainfall events".  Given that a floodway is a sealed 
section of the road, which also allows the passage of the 
surface water from one side to the other, we cannot 
understand (nor agree) why it would not be possible to 
construct floodways at all identified crossings.  Given that 
the EPA objective of ecological integrity is to maintain 
"the composition, structure, function and processes of 
ecosystems, and the natural range of variation of these 
elements" (page xxi, ERD), floodways should be installed 
at all of these crossings to maintain these small, but 
nonetheless important water flows, especially as the haul 
road may not be removed upon mine closure (i.e. be a 
permanent feature). 

 

Audalia would like to first reiterate that the haul road is to be completely removed and 
rehabilitated at closure.   

Groundwater Resource Management prepared a Surface Water Assessment (Appendix 8.1, 
ERD) for Audalia Resources Limited in May of 2020.  The report suggested for the following 
options regarding management of identified water crossings: 

• Causeways; 
• Floodways; and 
• No formal structure. 

A floodway is an appropriate mechanism for drainage crossings that are defined but relatively 
wide, as they allow flood waters to flow over the road without damaging it.    

Page 18 of the Surface Water Assessment states “No formal structure is suggested for areas 
where the contributing catchment is small and there is no defined drainage line.  These areas 
are, however, topographic low points and may convey or pond water after heavy rainfall.” 

These low points may be several hundred metres wide and are likely to only flow when the 
area is flooding.  Downslope areas are likely to already be inundated in this case.  The areas 
that are proposed to have ‘no formal structures’ are therefore areas where floodways are 
unwarranted, based on the length of the floodways that would need to be installed, for flows 
that have minor volumes and are rare. 

Some pooling of water may occur against the road in flood events, and in large events the 
water will overtop the road.  Page 18 of the Surface Water Assessment states: 

“Accordingly, the design of the roadway and maintenance regime in these areas should 
account for the possibility of flow and ponding.  Maintenance may involve repair of minor 
damage to the road surface or edge banks resulting from ponding or scour.” 

Note that this is a preliminary assessment and more detail will be available as part of the 
detailed road design.  Monitoring during Proposal operation may also inform the nature of 
some crossings, which may need to be upgraded or modified to better suit site conditions. 
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Table 10:  Response to submissions – Offsets 

Item Submitter Submission and/or Issue Response 

50. DWER Provide an assessment of how proposed impacts to the Bremer Range 
Vegetation Complexes Priority Ecological Community (PEC) is likely to 
change the conservation significance of this value, if at all. 

Botanica conducted a desktop assessment to assess whether the proposed 
development of the Medcalf Project would affect the current conservations 
status of Priority Flora and the Bremer Range Vegetation Complexes Priority 1 
PEC (Appendix 9).  The assessment determined that the Proposal would not 
change the conservation significance of this PEC. 

51.  DWER Residual impacts to the locally significant vegetation unit HS-MWS1 may 
be significant, and therefore it is recommended that offsets are applied 
to counterbalance impacts to this value.  

Action: 

Provide clear reasoning as to why residual impacts to this value should 
not be considered as significant 

The summary in Section 5.5.8 of the ERD provides some context for this 
response: 

Floristic community HS-MWS1 was mapped along the north and north-west 
boundary of the Mine Study Area, which indicates that it extends outside the 
Mine Study Area (Figure 48 of the ERD).  This means that the percentage impact 
presented in this assessment is conservative. 

The disturbance of 30 ha of HS-MWS1 is primarily required for the mine pits 
and associated access roads, accounting for 20% of the mapped extent.  7 ha 
(<4.7% of the mapped extent) may erode after the closure of the Proposal as it 
lies within the zone of instability, however only a portion of this area is likely to 
erode, depending on the structural integrity of the pit slopes.  Dust deposition 
may affect the health of the 7 ha that lies within the zone of instability, as well 
as an additional 43 ha. Dust deposition may cause some health impacts on this 
floristic community, primarily during Year 1 of mining, however this is a 
conservative assessment based on an impact value derived from the lowest 
impact concentration available in studies for individual flora species. 

Strict mitigation measures proposed in Section 5.6 are expected to be sufficient 
to ensure other potential indirect impacts do not have a significant impact on 
locally significant vegetation. 

To summarise the assessment provided above, the Proposal will result in the 
disturbance of <20% of the local extent of HS-MWS1.  This impact is not in itself 
considered significant, however an additional 50 ha (<33.3%) would be at risk 
of being impacted by erosion or dust.  This does not mean that 50 ha of HS-
MWS1 is likely to be lost due to erosion and dust, just that portions of those 
areas may be impacted. 

As per the EPA’s mitigation hierarchy Audalia has proposed strict dust control 
measures for the Proposal.  Audalia requests that the EPA give them the 
opportunity to attempt to manage dust such that dust impacts to HS-MWS1 are 
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not significant.  If, despite mitigation, dust impacts are evident, Audalia 
acknowledges that the subsequent combined residual impact to HS-MWS1 may 
significant, and an offset will be proposed / triggered in that case. 

An important note is that HS-MWS1 was considered locally significant primarily 
because it contained vegetation representative of the Bremer Range Vegetation 
Complexes PEC (Bremer Range PEC) and provided habitat for M. aquilonaris 
(T).  The value of HS-MWS1 is therefore primarily as a part of a larger 
component of the environment (i.e. the Bremer Range PEC and M. aquilonaris 
habitat).  The residual impacts to the Bremer Range PEC and M. aquilonaris 
were already considered significant in the ERD and offsets were proposed.  
While not specifically attributed to HS-MWS1, these offsets will also 
counterbalance some or all of the impacts to this floristic community. 

52.  DWER The proponent considers it likely that residual impacts to the proposed 
Bremer Range Nature Reserve would meet the criteria for ‘Significant 
residual impacts that may require an offset’.  

Action: 

Given the proposed nature reserve is not within the formal conservation 
reserve system and the values within the proposed reserve have been 
described separately, please provide further information on the 
reasoning for applying an offset. 

Despite not being listed within the formal conservation reserve system, it is 
well understood that the proposed Bremer Range Nature Reserve contains 
significant conservation value.  For that reason, the residual impacts of the 
Proposal on the proposed Reserve were considered significant.  Audalia 
however acknowledges that there is an overlap with other identified significant 
residual impacts and associated offsets, in particular those associated with the 
Bremer Range PEC.  For that reason a separate offset was not proposed for the 
proposed Bremer Range Nature Reserve, the proposed offset was just a small 
extension of the Bremer Range PEC offset. 

For clarity the proposed offset for the proposed Bremer Range Nature Reserve 
has been removed from the revised Offset Strategy (Appendix 13). 

53. DWER While the categorisation of significant residual impacts is adequate, 
there is less clarity around the proposed offsets to counterbalance the 
significant residual impacts. 

Several offsets have been proposed, including: 

• the provision of funding for a conservation reserve 
• revegetation  
• on ground management  
• research program  
• translocation program to counterbalance the significant 

residual impacts.  

The EPA will need clear line of sight and confidence in the proponent’s 
ability to successfully counterbalance the significant residual impacts. 

The draft Offset Strategy presented as an appendix to the ERD was an initial 
draft, and this was noted within the document: 

“This Offset Strategy will remain in draft form until accepted by Environmental 
Protection Authority (EPA) Services after further detailed discussions with EPA 
Services, Department of Biodiversity, Conservation and Attractions (DBCA), and 
Department of Mines, Industry Regulation and Safety (DMIRS).” 

The draft Offset Strategy has been revised to address these comments and 
provided in Appendix 13. 



    RESPONSE TO SUBMISSIONS 
Medcalf Project 

P a g e  | 58 

Item Submitter Submission and/or Issue Response 

In general, the proponent’s Offsets Strategy (Rev A, December 2020) 
does not adequately provide an appropriate level of detail of the 
proposed offsets that would provide confidence.  

Action: 

The critical information required is quantification of each offset against 
each individual impacted value.  

Offsets should 100% counterbalance each individual significant residual 
impact and the proponent will need to demonstrate this.  

Comments on the individual offsets are provided below. 

 

Offset 1: the provision of funding and support for development of a 
conservation reserve. 

The offset strategy should explain: 

1. the current condition of the area proposed as a conservation 
reserve,  

2. the specific actions that would be required to enhance and 
conserve the flora habitat (e.g. What works/management 
actions will be undertaken on the site?), 

3. the quantification/methods used to ensure that the proposed 
offset is appropriate to counterbalance the significant residual 
impacts (e.g. is there a specific ratio?  How many individuals 
will be conserved vs how many will be impacted?), 

4. the protection mechanism will be used to conserve the land 
(e.g. will the land be ceded to the Crown?  What agreement is in 
place with the DBCA to ensure that they will take on the land?  
What will happen if DBCA do not want to take on the land?  
What funds and contributions will be provided to DBCA for the 
establishment and management of the area?  What 
methodology will be used to calculate the contributions?),  

5. the objectives and targets to be achieved, including completion 
criteria that are specific, measurable, achievable, relevant, and 
time-related, 

6. the timeframe will the actions be undertaken, and 
7. the specific role will the proponent take. 

 

Offset 2: Revegetation of previously disturbed tracks within critical 
habitat. 
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The proponent should provide a clear map and quantify the location and 
size of the tracks to be rehabilitated.  Key questions that need to be 
answered include:  

1. What quantification has been used to ensure that the 
proposed offset is appropriate to counterbalance the 
significant residual impacts?  

2. What evidence is there that the revegetation will be successful 
and what type of revegetation will be undertaken?  

3. Has revegetation of this type been undertaken before?  
4. How many years will it take to be classified as revegetated?  
5. What contingencies are proposed? 

  

Offset 3 and 4: On ground management.  

Both Offset 3 and Offset 4 are vague and provide limited detail. 

As described, Offset 3 seems as though it falls under the remit of Offset 1, 
so specific details would be best provided under that offset.  

Offset 4 provides no specific detail regarding the proposed program of 
works, funding, objectives, targets or whether any type of agreement has 
been reached with DBCA to undertake these works. 

 

Offsets 5 and 6: Research and Translocation. 

The WA Offset Guidelines (2014) state that “research offsets are 
generally only appropriate as offsets where there is a high degree of 
uncertainty regarding impacts of a project and new science is required 
to develop better mitigation measures or predictive tools to avoid and 
minimise the particular type of impact”.  

Research offsets must directly contribute to positive conservation 
outcomes for the environmental value being impacted.  The proponent 
will be required to demonstrate that the proposed research and 
translocation offsets would be capable of meeting these requirements.  

As a guide, the proponent should note the level of detail required in 
condition 7 of Ministerial Statement 1045 - Mt Gibson Range Mine 
Operations Iron Hill Deposits; and look to provide as much detail as 
possible to align with this example. 

54. DBCA Offset to counter significant residual impacts 

Recommendation 3: That if the proposal is considered acceptable, a 
condition of approval is applied specifying the quantum of offset 

The use of the word ‘translocation’ was not intended to mean the physical 
relocating of each plant, but rather the replacement of the same number of 
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required to counterbalance the significant residual impact on 
conservation significant flora, fauna and communities. 

Discussion 

The ERD refers to a proposed offset measure to undertake pre-clearance 
surveys and direct translocation of all impacted E. rhomboidea and S. 
bremerense individuals to rehabilitation areas.  While DBCA is 
supportive of investigations to advance the scientific understanding of 
the ecological requirements of conservation significant flora, and 
supportive of collection of seed and other propagation material prior to 
clearing for ex-situ conservation (which could be used for potential 
future research and translocation if deemed necessary), translocations 
have generally been found to represent a high risk of failure. DBCA 
therefore recommends mitigation, management and offset measures 
focus on the rehabilitation and protection in perpetuity of existing 
Priority flora habitat and enhancement of natural regeneration, where 
possible. 

The ERD does not address uncertainty or risk with respect to 
establishing offsets and their benefits to counter direct and indirect 
impacts and therefore does not appear consistent with the WA 
Environmental Offsets Policy. A review of the Mine Closure Plan, as 
provided in Appendix 4 indicates that the scheduling of rehabilitation 
has not yet been determined and therefore it could be inferred that there 
will be a time lag between impact and implementation of measures to 
counter significant residual impacts to affected species. Previous 
experience for similar sized projects has demonstrated that delays in 
implementation of rehabilitation measures results in reduced likelihood 
of achieving required outcomes, for example through lost opportunity 
for direct transfer of topsoil containing viable seed, and uncertainty 
regarding the long-term storage of viable propagation material. 

Comment: The ERD provides a commitment to the removal of any 
recorded individuals of M. aquilonaris, S. bremerense or juvenile E. 
rhomboidea within the proposed ground disturbance area and the 
replanting within potential rehabilitation areas.  In addition to the above 
comments regarding the high risk of failure of translocation in general, it 
is widely recognised that the use of salvaged plants is one of the least 
effect methods (i.e. propagation techniques) for successful rehabilitation 
and can present additional risks due to the potential for introduction of 
weeds and disease into the receiving site. 

plants in rehabilitation, such as via seedlings or seeds.  This has been clarified in 
the revised draft of the Offset Strategy (Appendix 13). 

Audalia has commissioned a Rehabilitation Strategy to provide more detail 
about the proposed rehabilitation of significant flora species (Appendix 1). 

The Offset Strategy that was appended to the ERD provided details about 
uncertainty and risk, and the revised version of the Offset Strategy includes 
additional information about these issues. 

Audalia notes the requirements under Part 7 of the Biodiversity Conservation 
Regulations 2018 and will seek approvals as required. 
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Comment: The proponent should be made aware that the use of 
threatened and/or priority flora for translocation purposes (including 
the salvage of flora prior to ground disturbance for replanting into 
another area) requires approval under Part 7 of the Biodiversity 
Conservation Regulations 2018 and involves preparation of a 
translocation proposal as part of the application process. 

55. Public 
Submission 

As mentioned in the section above, impacts to only three of the 
conservation-significant flora taxa - M. aquilonaris, E. rhomboidea and S. 
bremerense - are considered as being significant.  Impacts to three other 
priority flora - Acacia mutabilis subsp. stipulifera (P3), Hakea pendens 
(P3) and Teucrium diabolicum - are not considered (Table 75, ERD).  We 
consider that the mitigation reasoning given in Table 76 (ERD) for these 
species is inadequate, for reasons stated above in the "Mine Closure Plan 
and Rehabilitation" section.  H. pendens has been demonstrated to have 
high germinability (page 108, ERD), however, it is not a key feature in 
the rehabilitation plan, despite the fact the bulk of its populations occur 
in the proposed mine pit areas.  Nothing in particular is considered for 
the other two species and, as stated above, the rehabilitation plan has 
critical failings.  In addition, the haul road may never be rehabilitated so 
the impact on species occurring there should be offset as a precaution 
(i.e. it should be assumed that there remains a residual impact).  In 
summary, if impacts to these species leave a residual impact, then those 
impacts must be offset, but this is not proposed. 

Impacts to Acacia mutabilis subsp. stipulifera (P3), Hakea pendens (P3) and 
Teucrium diabolicum (P3) were assessed in Section 5.5.5 of the ERD, with the 
following outcomes presented: 

• Direct disturbance of 2.9% of the local population of Acacia mutabilis 
subsp. stipulifera 

• Direct disturbance of 12.9% of the local population of Hakea pendens 
• Direct disturbance of 7.1% of the local population of Teucrium 

diabolicum 
• Potential indirect impacts to up to 5.4% of the local population of 

Hakea pendens 

This level of impact on these species was not considered to be significant, and 
therefore offsets were not proposed. 

Audalia has commissioned a Medcalf Project Rehabilitation Plan (Botanica, 
2022a; Appendix 1) which outlines rehabilitation measures to be taken that are 
specific to supporting growth of threatened and priority flora species within the 
Development Envelopes following mine closure. 

The Rehabilitation Plan outlines the community and species-specific actions to 
be taken during rehabilitation. This document will be used as a guide in 
conjunction with the MCP to ensure the long-term success of rehabilitation at 
the Proposal.  Rehabilitation strategies and measurement tools are outlined in 
the Rehabilitation Plan. 

The preliminary completion criteria in the MCP have been updated to reflect the 
specific rehabilitation strategy for floristic communities and for Threatened and 
Priority Flora species. 

As stated previously, the reference to the haul road being retained was an error 
in the Interim MCP and did not align with the position presented in the ERD. 

56. Public 
Submission 

For reasons stated previously, we consider that the MCP and 
rehabilitation plan will fail to deliver ecological communities matching 
those prior to mining.  Thus we reject the "Likely Rehab Success" 
statements given in Table 76 (ERD) for the "Bremer Range Vegetation 
Complexes PEC" and "Locally significant vegetation".  If the 
rehabilitation plan were strongly modified (e.g. including rehabilitation 

Rehabilitation has been planned to reconnect habitats and re-establish a 
diversity of floristic communities (from the existing clay-loam plain and 
hillslope habitats) with biodiversity of rehabilitated lands to be monitored 
against analogue transects within each of the Clay Loam Plain and Hillslope 
floristic communities 
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of the mine pits, deeper soil profiles, high species richness/composition 
completion criteria) then the assessments of Table 76 would have some 
merit.  As it stands, however, the proposal will leave significant residual 
impacts; these must be offset, but no offsets are proposed. 

The Proposal is not the first project to be developed within a PEC (or the 
Bremer Range PEC).  The Emily Ann and Maggies Hays Nickel Mine are located 
within the Bremer Range PEC. The Ravensthorpe Gold Project MCP (ACH 
Minerals, 2019) was developed within the “Very open Mallee over Melaleuca 
sophisma dense heath” and “Proteaceae dominated Kwongkan shrublands of 
the Southeast Coastal Floristic Province of WA” both of which are PEC’s. 

Though it is difficult to know all of the impacts arising from development within 
such a diverse community, the aim of rehabilitating land back to stable and self-
sustaining is a goal that has been achieved through learnings at other mine sites 
and is reflected by rehabilitation methodology in the Interim MCP (Preston 
Consulting, 2022).  Regarding ecosystem processes, genetic transfer, etc. one of 
the methods proposed in the Rehabilitation Plan that supports the Interim MCP 
is the consideration that different surface rehabilitation methods be applied 
based on the type of Floristic Community to be re-created (Table 3-1, 
Rehabilitation Plan; Appendix 2).  Further, carefully selecting suitable sections 
of rehabilitated land for the reintroduction of specific species has been 
considered as part of the rehabilitation strategy. Carefully selecting planting 
sites will also maximise the likelihood of success of particularly Priority and 
Threatened flora species seedlings which generally have an ideal habitat niche 
(Table 3-2, Rehabilitation Plan; Appendix 2).  Rehabilitating the landscape to 
reflect a specific community and also recruiting the experience of a botanist to 
select where valuable seedlings are planted gives the ecosystem the best chance 
of long-term re-establishment. 

Offsets are proposed in Preston Consulting’s (2021) Offset Strategy for Audalia 
Resources Limited. 
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 GREENHOUSE GAS EMISSIONS 

Table 11:  Response to submissions – Greenhouse Gas Emissions 

Item Submitter Submission and/or Issue Response 

57. DWER Greenhouse Gas 

In Section 4.1 of Appendix 9, one of the assumptions is the total land disturbance is 
assumed to be 400 ha. This is inconsistent with the ERD that has 650 ha of land 
disturbance. Please update the annual greenhouse gas (GHG) emissions for the proposal 
with 650 ha of land disturbance.  

Audalia presented an updated GHG estimate in Table 74 of the 
ERD for a total disturbance of 650 ha.  For reference this 
equates to 35,555 tCO2-e, bringing the total for Year 0 
(construction) to 58,146 tCO2-e. 

58. Public 
Submission 

The project will generate a considerable amount of greenhouse gas emissions, estimated 
to be "707.258 kt CO2-e across the project life" (page 7, Appendix 9,). There is no stated 
mitigation of these greenhouse gases by renewable sources, except to state that "Solar 
panels may be used in conjunction with diesel generators to provide power where 
appropriate." (page 19, ERD,). The use of renewable energy sources could account for 
some of these emissions, with the remainder being offset by carbon offsets through a 
carbon market or otherwise (e.g. private revegetation projects).  As it stands, however, 
the broader-scale impacts of these carbon emissions (contribution to global warming) 
are not accounted for. 

The implementation of a solar farm at the Project is dependent 
on open areas of suitable land being available at the end of the 
construction phase.  Audalia has determined that a portion of 
the borrow pit may be repurposed as a solar farm with 
associated vanadium batteries after it has been backfilled with 
overburden. 
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 OTHER 

Table 12:  Response to Submissions - Other 

Item Submitter Submission and/or Issue Response 

59. DWER Radiological Issues 

The reject brine that will be produced by the reverse osmosis plant at the site is likely to 
contain elevated concentrations of radium, as will mineral crusts that will be formed as a 
result of the evaporation of water from the brine. It is therefore likely that these materials 
should be treated as technologically enhanced naturally occurring radioactive materials 
(TENORM) and managed as such. 

The proponent should seek advice from the Radiological Council about the most 
appropriate way of managing these materials. 

Material characterisation reports (Appendix 7.1 and 7.2 of 
the ERD) indicate concentrations of Uranium and Thorium in 
the waste rock and tailings are in very low concentrations 
below the criteria that would trigger specific radiation 
management. 

Audalia notes that DMIRS is responsible for regulating the 
presence of radioactive materials with this responsibility 
formalised in a Memorandum of Understanding between 
DMIRS and the Radiological Council dated December 2012.  
Audalia will consult with DMIRS and the Radiological Council 
once detailed mine planning and water balances are 
complete.   

To ensure that radiological matters are appropriately 
considered, baseline monitoring for gross alpha and gross 
beta levels in groundwater will be conducted prior to mining 
and the results will be analysed and interpreted as part of the 
submission to DMIRS. 

If required, Audalia will produce a Radiation Management 
Plan as required by DMIRS, with input from the Radiological 
Council as required.  If required, the Radiation Management 
Plan would be required to comply with both the Radiation 
Safety Act 1975 and the Mines Safety and Inspection Act 1994 
and associated regulations. 

60. DWER Matters regulated under Part V of the Environmental Protection Act 1986 

The Medcalf Project proposal meets the definition of a prescribed premises Category 5: 

Processing or beneficiation of metallic or non-metallic ore under Schedule 1, Part 1 of the 
Environmental Protection Regulations 1987 (EP Regulations). Other categories that may be 
relevant to the activities are: 

• 6 – Dewatering to allow for mining – possibly required if the excavation of the pits 
intercepts groundwater sufficient to require extraction of 50,000 tonnes or more 
per annual period. 

Audalia will not require a works approval for Category 6 as 
mine dewatering is not proposed.  Audalia agrees with all of 
the remaining statements regarding Part V EP Act approvals 
however, and will obtain a works approval (and subsequent 
licence) prior to conducting any prescribed activities. 
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Item Submitter Submission and/or Issue Response 

• 12 or 70: Screening etc. of material – possibly required to treat material extracted 
from borrow and gravel pits for construction of roads etc if more than 5,000 
tonnes per annual period is to be screened or crushed. 

• 54: Sewage facility – possibly required for accommodation camp if greater than 
100 m3 per annual period throughput required. 

• 57: Used tyre storage – possibly required if greater than 100 tyres or more 
require storage across the premises. 

• 64 or 89: Putrescible landfill – for disposal of more than 20 tonnes per annual 
period, to service the site and accommodation camp. 

The proponent will be required to submit an application for a new works approval for the 
construction of the proposal, and an application for licence for the operation of the 
proposal once the works have been completed. 

Aspects of the proposal which could potentially be regulated via controls in the works 
approval or licence issued under Part V of the Environmental Protection Act 1986 include; 

• noise and dust associated with construction or operation of the proposal (this 
includes dust lift off from ore and waste stockpiles); 

• any emissions to land or surface water (i.e. pipeline ruptures, escape of waste 
from ponds (overtopping), seepage from ponds and escape of contaminated 
stormwater from the plant or runoff from ore and waste stockpiles; associated 
with the following aspects of the proposal: 

o crushing and screening of material, 
o processing/beneficiation of ore,  
o disposal of process/beneficiation tailings  
o disposal of water extracted from tailings,  
o disposal of putrescible waste,  
o storage of tyres, and  
o discharge of sewage or effluent from a wastewater treatment plant.  

Part V would consider impacts from these emissions to human health, flora and fauna, 
groundwater and surface water receptors. 

It is noted that the scope of the Part V assessment does not include impacts associated with 
abstraction of groundwater (drawdown of the groundwater table and the impact this will 
have on flora (groundwater dependant ecosystems) and fauna receptors) or clearing of 
native vegetation. 
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GLOSSARY 

Term Meaning 

ACH Act Aboriginal Cultural Heritage Act 2021 (WA) 

AH Act Aboriginal Heritage Act 1972 (WA) 

Audalia Audalia Resources Limited 

BC Act Biodiversity Conservation Act 2016 

DBCA Department of Biodiversity, Conservation and Attractions 

DE Development Envelope 

DG Dangerous Goods 

DMA Decision Making Authority 

DMIRS Department of Mines, Industry Regulation and Safety 

DWER Department of Water and Environmental Regulation 

EFA Ecosystem Function Analysis 

EP Act Environmental Protection Act 1986  

EPA Environmental Protection Authority  

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 

ERD Environmental Review Document 

ESD Environmental Scoping Document 

GHG Greenhouse Gas 

Ha Hectare 

Km Kilometre 

MCP Mine Closure Plan 

MNES Matters of National Environmental Significance 

P1 Priority 1, as listed under the BC Act 

P2 Priority 2, as listed under the BC Act 

P3 Priority 3, as listed under the BC Act 

P4 Priority 4, as listed under the BC Act 

PCD Proposal Control Document 

PEC Priority Ecological Communities 

Project The Project; Medcalf Vanadium Project 

PVA Population Viability Analysis 

ROS Reactive-oxygen Species 

RTS Response to Submissions (this document) 

SRE Short Range Endemic species 

T Threatened 

TSF Tailings Storage Facility 

TSSC Threatened Species Scientific Committee 

UCL Unallocated Crown Land 

WA Western Australia 

WRL Waste Rock Landform 



    RESPONSE TO SUBMISSIONS 
Medcalf Project 

P a g e  | 67 

REFERENCES 

ACH Minerals (2019).  Ravensthorpe Gold Project. Environmental Review Document. Prepared 
for ACH Minerals (August 2019). 

Audalia Resources Limited (2022).  Medcalf Project Fauna Management Plan. Prepared for 
Audalia Resources Limited. (February 2022) 

Bennelongia Environmental Consultants (2021).  Medcalf Project: Assessment of Subterranean 
Fauna Values. Prepared for Audalia Resources Limited (December 2021). 

Bennelongia Environmental Consultants (2022).  Short-range endemic fauna survey at the 
Medcalf Project. Prepared for Audalia Resources Limited (February 2022). 

Botanica Consulting (2021a).  Medcalf Project Rehabilitation Plan. Prepared for Audalia 
Resources Limited. (August 2021). 

Botanica Consulting (2021a).  Memorandum: Bremer Range Priority Flora and Communities 
Conservation Assessment. Prepared for Audalia Resources Limited (August 2021). 

Botanica Consulting (2021b).  Medcalf Project Survey for Malleefowl (Leipoa ocellata) Proposed 
transport development envelope. Prepared for Audalia Resources Limited (June 2021). 

Botanica Consulting (2022b).  Medcalf Project Significant Flora Management Plan. Prepared for 
Audalia Resources Limited (February 2022). 

David Doley (2021).  Revised Response to Impact Assessment Review. Prepared for Audalia 
Resources Limited. (September 2021). 

Dr Kit Prendergast (2021).  Potential pollinators of the Critically Endangered Marianthus 
aquilonaris Follow-up survey. Prepared for Audalia Resources Limited. (September 2021) 

Environmental Protection Authority (2006).  Guidance Statement No. 6 Rehabilitation of 
Terrestrial Ecosystems. Environmental Protection Authority, Perth, Western Australia, (2006). 

Environmental Protection Authority (2013).  Consideration of subterranean fauna in 
environmental impact assessment in WA. Environmental Protection Authority, Perth, Western 
Australia, (2013). 

Environmental Protection Authority (2016).  Guidance Statement No. 54 Sampling Methods and 
Survey Conditions for Subterranean Fauna in Western Australia. Environmental Protection 
Authority, Perth, Western Australia (2016) 

Environmental Protection Authority (2021).  How to identify the Content of a Proposal Instruction 
and template. Environmental Protection Authority, Perth, Western Australia (2021) 

Graeme Campbell & Associated Pty Ltd (2021).  Medcalf Project: Responses to DWER Comments 
re. Environmental Geochemistry of Mining-Streams Containing Vanadiferous Fe/Ti-Oxides. 
Prepared for Audalia Resources Limited (September 2021). 

Graeme Campbell and Associates (2020a).  Medcalf Project: Geochemical Characterisation of 
Slurry Samples of Deslimed-Tailings and Gravity-Reject-Tailings and Implications for Tailings 
Management. 

Graeme Campbell and Associates (2020b).  Medcalf Project: Characterisation of Mine-Waste 
Samples from Vesuvius, Fuji, Egmont, and Pinatubo Pits Implications for Mine-Waste Management. 



    RESPONSE TO SUBMISSIONS 
Medcalf Project 

P a g e  | 68 

Greg Harewood (2021a).  Vertebrate Fauna Survey of Medcalf Vanadium Mining Project. Prepared 
for Audalia Resources Limited (September 2021). 

Greg Harewood (2021b).  Vertebrate Fauna Assessment of Medcalf Vanadium Mining Project 
Proposed Haul Road. Prepared for Audalia Resources Limited (September 2021). 

Gustafsson, J.P., (2019).  Vanadium geochemistry in the biogeosphere – speciation, solid-solution 
interactions, and ecotoxicity. Applied Geochemistry, 102, 1-25 (2019). 

Hu, X., Peng, X. and Kong, L., (2018a).  Mechanism for photopromoted release of vanadium from 
vanadium titano-magnetite. Environmental Science and Technology, 52, 1954-1962. (2018). 

Hu, X., Yue, Y. and Peng, X., (2018b).  Release kinetics of vanadium from vanadium titano-
magnetite: The effects of pH, dissolved oxygen, temperature and foreign ions. Journal of 
Environmental Sciences, 64, 298-305. (2018). 

Larsson, M.A., Baken, S., Gustafsson, J.P. Hadialhejazi, G. and Smolders, E., (2013).  Vanadium 
bioavailability and toxicity to soil microorganisms and plants. Environmental Toxicity and 
Chemistry, 32, 2266-2273. (2013). 

Preston Consulting (2021b).  Offset Strategy. Prepared for Audalia Resources Limited. (October 
2021). 

Preston Consulting (2022).  Medcalf Project Interim Mine Closure Plan. Prepared for Audalia 
Resources Limited. February 2022. 

Roadmiles (2015).  Medcalf Long Haul Road. Prepared for Audalia Resources Limited. (October 
2015) 

Viscarra Rossel RA, Bui EN, de Caritat P, and McKenzie NJ, (2010).  Mapping iron oxides and the 
color of Australian soil using visible–near-infrared spectra, Journal of Geophysical Research, 
Volume 15, F04031, 13 pp. (2010). 

Wege J.A and Davis R.W (2020).  Better the devil you know: Teucrium diabolicum (Lamiaceae), a 
new species from mining tenements in the Coolgardie bioregion. Nuytsia 31: 129–133 (2020). 

Xu, Y-H., Huang, J-H. and Brandl, H., (2016).  An optimised sequential extraction scheme for the 
evaluation of vanadium mobility in soils. Journal of Environmental Sciences, 53, 173-183 (2016). 

Yang, J., Tang, Y., Yang, K., Rouff, A.A., Elzinga, E.J. and Huang, J-H., (2013).  Leaching 
characteristics of vanadium in mine tailings and soils near a vanadium titanomagnetite mining 
site. Journal of Hazardous Materials, 264, 498-504 (2013). 



    RESPONSE TO SUBMISSIONS 
Medcalf Project 

P a g e  | 69 

APPENDICES 

Provided in file transfer. 

Appendix 1:  Medcalf Project Rehabilitation Plan (Botanica, 2022a) 

Appendix 2:  Medcalf Project Interim MCP (Preston Consulting, 2022) 

Appendix 3:   Medcalf Long Haul Road Concept Allignment and Outline Construction 

Summary document (Roadmiles, 2015) 

Appendix 4:  Medcalf Project Fauna Management Plan (Audalia, 2022) 

Appendix 5:  Medcalf Project Significant Flora Management Plan (Botanica, 2022b) 

Appendix 6:  Revised Response to Impact Assessment Review (Doley, 2021)  

Appendix 7:  Medcalf Project: Assessment of Subterranean Fauna Values (Bennelongia, 

2021) 

Appendix 8:  Short-range endemic fauna survey at the Medcalf Project (Bennelongia, 

2022) 
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Conservation Assessment (Botanica, 2021a) 
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