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Executive Summary 

Background 

Iluka Midwest Ltd (Iluka) and its predecessor companies have, since the 1970s, carried out mineral 
sands mining at the Eneabba Mine Site, located approximately 300 km north of Perth.  Mining and 
rehabilitation activities have occurred on the area of Mining Lease 267SA, granted under the Mineral 
Sands (Eneabba) Agreement Act 1975 (WA). 

Mineral sands mining includes mining for rare earth elements which are a set of 14 lanthanide 
elements and yttrium, which have become critical enablers of modern technologies.  The Eneabba 
Mine Site contains the world’s highest grade rare earth containing monazite stockpile located close 
to key infrastructure, capable of providing direct feed to a rare earths refinery. The monazite 
concentrate is rich in neodymium (Nd) and praseodymium (Pr), essential in permanent magnets 
used in electric vehicles, wind turbines and other sustainable energy technologies.  Monazite is a 
naturally occurring co-product of mineral sands and a low-cost output from Iluka’s current operations, 
providing environmental and commercial sustainability to rare earths production.  

This document is a supplementary document to support the referral of the Eneabba Rare Earth 
Refinery (ERER) (the Proposal) to the Western Australian Environmental Protection Authority (EPA) 
under Section 38 of the Environmental Protection Act 1986 (EP Act) to determine whether 
assessment under Part IV of the EP Act is required and if so, by which assessment process. 

The Proposal will involve the construction and operation of a new rare earth refinery which will use 
roasting, leaching and purification processes followed by solvent extraction and product finishing to 
produce approximately 17,500 tpa of individual rare earth oxides and carbonates. The Proposal will 
utilise the existing Eneabba monazite concentrate, future Iluka feedstocks and third party feedstocks. 
Products will be transported via road trains from Eneabba to the port of Fremantle for export. The 
Proposal is located within the brownfield Eneabba Mine Site approximately 5 km south of the town 
of Eneabba (population 147). The Development Envelope consists of cleared land or land 
undergoing post mining rehabilitation. 

Iluka has established effective working relationships with a wide range of stakeholders for the 
Eneabba Mine Site.  Ongoing consultation on the Proposal has been undertaken with a range of key 
stakeholders, regulators, members of the Eneabba community and Traditional Owners. The 
Proposal will create socio-economic benefits to Eneabba including the generation of jobs, which is 
supported by the local community. 

Iluka has considered the mitigation hierarchy and undertaken a comprehensive review of all aspects 
of the Proposal.   The Proposal design considerations focus on avoiding impacts, specifically 
avoiding any clearing of remnant vegetation, limiting the disposal quantities of liquid waste through 
recycling, utilising former mining pits for below ground solid waste containment and locating the 
Proposal away from populated areas.  Through these avoidance measures, Iluka has demonstrated 
that the EPA's objectives can be met and the residual impacts to the environment are not significant. 

Importantly, the existing regulatory regimes and decision-making processes relevant to the Proposal 
are robust and have the capability to ensure the object and principles of the EP Act and EPA’s 
objectives for environmental factors can be met, consistent with EP Act Section 38G(4).  Iluka 
therefore considers the Proposal can be implemented subject to existing regulatory frameworks 
which can effectively regulate all aspects of the Proposal and its impacts and risks to environmental 
factors. 

A consolidated table that illustrates how other statutory decision-making processes will specifically 
apply to this Proposal and regulate its impacts is provided at the end of this Executive Summary. 
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Impact Assessment 

A comprehensive understanding of the Proposal's surrounding environment has been gained by 
Iluka through many years of environmental monitoring and native vegetation rehabilitation.  In 
addition, Iluka has undertaken baseline studies and assessments specific to this Proposal, aligned 
to the relevant environmental factors in accordance with the EPA Statement of Environmental 
Principles, Factors and Objectives (EPA 2020a).  The studies and assessments have relied on the 
technical skills of subject matter experts.  The outcomes of the studies and assessments have 
informed the development of this document. 

Environmental Factors 

The potential key environmental factors (based on inherent risk) that Iluka identified for the Proposal 
were: 

• Inland Waters. 

• Terrestrial Environmental Quality. 

• Human Health.  

Other environmental factors were also considered and subject to assessment for potential impacts 
(Flora and Vegetation, Terrestrial Fauna, Air Quality, Greenhouse Gas Emissions and Social 
Surroundings).  Detailed assessments for all environmental factors are provided in Sections 5 to 13.  
A summary of the assessment and outcomes is provided below. 

Inlands Waters (Section 7) 

No significant hydrological features exist within the Development Envelope. Through proven 
conventional drainage design and water management, the hydrological regime and groundwater and 
surface water quality will be protected. There will be no change in surface water inundation extent, 
depth or flow path distribution external to the Development Envelope.  Consequently, there will be 
no impact to downstream environments relying on surface water or adversely impacted by flood 
inundation, including the intermittent wetland to the west of the Development Envelope. 

The In-Ground TSFs have been designed in accordance with TSF Detailed Design Guidelines 
(DMIRS 2015), with double HDPE liners over a clay base liner containment system and a leakage 
detection and collection system.  This base case normal operating scenario would result in no impact 
to the underlying groundwater, due to the multiple liners and effective leakage detection and 
collection system. 

There is likely to be very little leakage through the HDPE liners, however twenty percent (20%) 
seepage through the containment system of the most concentrated and mobile contaminant (sulfate) 
within the tailings liquor was modelled as the hypothetical worst-case impact (concentration and 
extent) to groundwater.  Under this scenario, given the identified low leachability, solubility and 
mobility of the other metals within the tailings solids and liquor, the concentrations and extents are 
likely to be orders of magnitude less than the predicted sulfate plume and therefore represents a low 
risk of impact to the underlying groundwater.  

Even under the hypothetical worst-case 20% seepage scenario, no current receptors (i.e. no 
Groundwater Dependent Ecosystems (GDEs), no third-party groundwater bores and no designated 
water reserves) are located within the predicted worst-case plume extent. The predicted groundwater 
conditions under the worst-case 20% seepage scenario will not limit future livestock groundwater 
use outside the Development Envelope.  As a result, no impacts to receptors are expected.  The 
leak detection system, which provides an early indication of liner failure, combined with groundwater 
monitoring adjacent to the In-Ground TSFs, will allow for early identification and implementation of 
control measures in the unlikely event the hypothetical worst case groundwater impact eventuates.  
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The following control measures will be implemented by Iluka to ensure that potential groundwater 
impacts from In-Ground TSF containment system failure are minimised:  

• Seepage recovery through the leakage detection system.  

• Abstraction of impacted groundwater. 

• Preparing for utilising the next proposed In-Ground TSF earlier. 

Overall, given the low likelihood of the hypothetical worst-case groundwater impact occurring, 
together with no predicted changes in the beneficial use of groundwater outside of the Development 
Envelope, the control measures available to mitigate the worst-case impact and conservative and 
robust containment and collection systems, no significant impacts to groundwater beneath the 
proposed In-Ground TSFs are predicted and therefore will meet the EPA Objective for Inland Waters. 

Iluka holds an existing Environmental Licence for the Eneabba mine site under Part V of the EP Act 
to regulate emissions and discharges from the prescribed premise (L5646/1994/10).  Iluka will apply 
for a Works Approval to authorise construction of the Proposal.  On completion of construction and 
commissioning, the existing Environmental Licence will be amended to address the waste contained 
within the In-Ground TSFs.  Iluka believes the provisions of Part V of the EP Act to assess and 
regulate waste storage associated with implementation of the Proposal are adequate to ensure the 
EPA's Objective for Inland Water can be met. 

Terrestrial Environmental Quality (Section 8) 

The Proposal is wholly located within a brownfield mine site.  Existing soil profiles at the Proposal 
site are comprised of clay fines and sand tailings that have been backfilled into former pit voids that 
resulted from mineral sands mining.  These pit voids will be utilised for constructing engineered, In-
Ground TSFs for the Proposal.  Excavated material from the voids will be utilised for capping the In-
Ground TSFs. 

The TSF design includes in-ground structures and water shedding capping layers. This will reduce 
the likelihood of operational or post-closure impact to soils via erosion of the above ground 
structures. Additionally, the multiple low permeability liners and a leakage detection and collection 
system incorporated into the In-Ground TSF design, significantly reduces the potential for impacts 
to surrounding land and soils from the Proposal. The impacts to land and soil are therefore not 
considered significant and can meet the EPA Objective for Terrestrial Environmental Quality.  

The Proposal footprint is highly disturbed and can be rehabilitated on completion of the Proposal, as 
demonstrated by Iluka’s long history of successful rehabilitation to agricultural pasture and kwongan 
native vegetation.  As a result, no significant impacts to flora or vegetation will occur, that may impact 
Terrestrial Environmental Quality. 

A number of existing regulatory tools are available to manage the identified potential impacts to 
Terrestrial Environmental Quality including Part V of the EP Act (prescribed premises, Works 
Approvals and Licences), the Mines Safety and Inspection Regulations 1995 and the Radiation 
Safety Act 1975 (RMP and RWMP).  Rehabilitation and restoration of the Proposal area as with the 
mine site, can be managed through the State Agreement proposal, which includes measures to be 
taken for the protection and management of the environment including rehabilitation and/or 
restoration of the mined areas, the prevention of the discharge of tailings, slimes, pollutants or 
overburden into the surrounding country, water courses, lakes or underground water supplies” 
Section 6B (3)(i). 

Human Health (Section 11) 

A comprehensive radiation impact assessment which incorporated ERICA and RESRAD 
assessments (Iluka, 2021), and third-party peer review, has been completed for the Proposal to 
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assess the impacts to human health.  The radiation impact assessment determined that the 
radiological impacts from the Proposal to members of the public are low, with values estimated to 
be less than the 1 mSv/y dose limit in plausible modelled scenarios.  No significant impacts to human 
health from the Proposal are likely to occur and the EPA Objective for the Human Health 
environmental factor will be achieved.  
 
Existing and effective relevant regulatory regimes and tools are available to manage risk to human 
health.  A Radiation Management Plan and Radiation Waste Management Plan under the Mines 
Safety and Inspection Regulations 1995 and Radiation Safety Act 1975, has been developed and 
will be implemented which include enforceable requirements and conditions for the management of 
radiation impacts on the environment, including human health.  
 

Other Factors 

The Proposal design has been focused on minimising impacts to flora, vegetation and fauna habitat 
to the greatest extent possible.  As such, no remnant vegetation will be cleared for the Proposal.  
Only 5.4 ha of partially rehabilitated land supporting native vegetation will be cleared for the 
Proposal.  Based on this assessment and Iluka’s long history of successful rehabilitation at Eneabba, 
the Proposal was assessed as having no significant or irreversible impact on flora, vegetation or 
fauna environmental values and thus the relevant EPA Objectives would be met. 
 
Modelling undertaken by ET&A (2021) for air quality indicates that Proposal emissions will be below 
National Environmental Protection Measure criteria at identified sensitive receivers.  Operational 
dust generated by the Proposal during construction and operations will be managed via conventional 
environmental management measures and best available technologies.  The EPA's Air Quality 
Objective will therefore be met. 
 
The EPA Objective for social surroundings will also be met.  Noise modelling has demonstrated there 
will be no impact on residential properties and a golf course (the closest sensitive receptor to the 
Proposal) within a 20 km radius.  As sensitive receptors are located more than 5 km from the 
Proposal, adverse visual impacts are not expected. No ethnographic, indigenous heritage sites, 
Other Heritage Sites or cultural heritage sites exist within the Development Envelope.  
 
The Proposal is also well below the threshold in the EPA's GHG Environmental Factor Guideline for 
scope 1 GHG emissions of 100,000 t CO2 -e per year. The Proposal's scope 1 GHG emissions are 
approximately 24,165 t CO2 -e per year during operations.  This equates to 0.099% of the predicted 
annual GHG emissions in WA and 0.016% of total National GHG emissions. Nonetheless, Iluka 
recognises that to assist in meeting the WA Government’s objective of net zero GHG emissions by 
2050, it will investigate options for using renewable energy for refinery operations. 
 

Peer Review 

A number of the studies used to inform Proposal design and relied on within the impact assessment, 
and the EPA referral document were peer reviewed.  Peer reviewers included: 

• Australian Nuclear Science Technology Organisation (ANSTO) - Waste Classification, 
ERICA Assessment, RESRAD Assessment. 

• MBS Environmental - flora and vegetation assessment, fauna assessment, groundwater 
modelling, surface water assessment, waste characterisation, ERICA assessment, RESRAD 
Assessment.  

• Dr Paul Vogel - EPA referral supporting document. 

Feedback from the peer reviews was incorporated into the relevant assessments and reports. 
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Other Statutory Decision-Making Processes Relevant to Environmental Factors 

Factor Objective Regulatory Tools 

Terrestrial Environmental Quality 

To maintain the quality of land and soils so that 
environmental values are protected 

Part V of the Environmental Protection Act 1986 – Prescribed Premises, Works Approvals and Licences: 

Environmental Operating Licence L5646/1994/10 includes conditions that require TSFs to be erosion 
resistant non polluting structures, surface water runoff from processing areas to captured for reuse and 
pipelines to be bunded.  The licence can be amended to incorporate infrastructure, controls and monitoring 
relevant to the Proposal. 

Mines Safety and Inspection Regulations 1995 and Radiation Safety Act 1975: 

Radiation Management Plan and Radiation Waste Management Plan (Iluka, 2021e) includes enforceable 
requirements for the management of radiation impacts on the environment, including surface and 
groundwater management and containment of waste. 

Mineral Sands (Eneabba) Agreement Act 1975: 

State Agreement Act proposal includes “measures to be taken for the protection and management of the 
environment including rehabilitation and/or restoration of the mined areas, the prevention of the discharge 
of tailings, slimes, pollutants or overburden into the surrounding country, water courses, lakes or 
underground water supplies” Section 6B (3)(i).   This information is largely described in the ERER Closure 
Plan which outlines, amongst other things: 

• Rehabilitation standards. 

• Native vegetation completion criteria. 

• TSF design. 

• Final surface water drainage design. 
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Factor Objective Regulatory Tools 

Inland Waters 

To maintain the hydrological regimes and quality of 
groundwater and surface water so that 
environmental values are protected 

Part V of the Environmental Protection Act 1986 – Prescribed Premises, Works Approvals and Licences: 

A Works Approval for construction of Proposal will be applied for to regulate incorporation of the TSF 
Designs 

Environmental Operating Licence L5646/1994/10 includes conditions that require TSFs to be erosion 
resistant non polluting structures, surface water runoff from processing areas to captured for reuse, pipelines 
to be bunded, for water monitoring to be conducted and amounts of tails disposed recorded and reported.  
The licence can be amended to incorporate infrastructure, controls and monitoring relevant to the Proposal. 

Mines Safety and Inspection Regulations 1995 and Radiation Safety Act 1975: 

Radiation Management Plan and Radiation Waste Management Plan (Iluka, 2021e) includes enforceable 
requirements for the management of radiation impacts on the environment, including fauna. 

Mineral Sands (Eneabba) Agreement Act 1975: 

State Agreement Act proposal includes measures to be taken for the protection and management of the 
environment including rehabilitation and/or restoration of the mined areas, the prevention of the discharge 
of tailings, slimes, pollutants or overburden into the surrounding country, water courses, lakes or 
underground water supplies” Section 6B (3)(i).  This information is largely described in the ERER Closure 
Plan which outlines, amongst other things: 

• TSF design. 

• Final surface water drainage design. 

Human Health 

To protect human health from significant harm 

Part V of the Environmental Protection Act 1986 – Prescribed Premises, Works Approvals and Licences: 

A Works Approval will be applied for to regulate incorporation of pollution control equipment into the design 
of the Proposal, specifically waste gas treatment control equipment and dust control infrastructure. 

Environmental Operating Licence L5646/1994/10 includes conditions that require TSFs to be erosion 
resistant non polluting structures, surface water runoff from processing areas to captured for reuse and 
pipelines to be bunded.  The licence can be amended to incorporate infrastructure, controls and monitoring 
relevant to the Proposal. 
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Factor Objective Regulatory Tools 

Mines Safety and Inspection Regulations 1995 and Radiation Safety Act 1975: 

Radiation Management Plan and Radiation Waste Management Plan (Iluka, 2021e) includes enforceable 
requirements for the management of radiation impacts on the environment, including human health. All 
aspects of radiation are managed by two separate agencies under separate legislation. 

Mineral Sands (Eneabba) Agreement Act 1975: 

State Agreement Act proposal includes “measures to be taken for the protection and management of the 
environment including rehabilitation and/or restoration of the mined areas, the prevention of the discharge 
of tailings, slimes, pollutants or overburden into the surrounding country, water courses, lakes or 
underground water supplies” Section 6B (3)(i).  This information is largely described in the ERER Closure 
Plan which outlines, amongst other things:  

• TSF design. 

• Final surface water drainage design. 

Flora and Vegetation 

To protect flora and vegetation so that biological 
diversity and ecological integrity are maintained 

Part V of the Environmental Protection Act 1986 – Clearing of Native Regulations: 

Native Vegetation Clearing Permits (NVCP) includes enforceable conditions that manage vegetation clearing 
quantities, significant flora, changes to surface and groundwater and the introduction of weeds and 
rehabilitation. An existing NVCP (6915/3) covers the regrowth vegetation on topsoil stockpiles located within 
the Disturbance Footprint. 6915/3 can be amended to include the 5.4 ha of revegetation required to be 
cleared for the Proposal. 

Part V of the Environmental Protection Act 1986 – Prescribed Premises, Works Approvals and Licences: 

Environmental Operating Licence L5646/1994/10 includes conditions that require fugitive emission to be 
managed in accordance with the Eneabba Dust Management Plan and the containment of infrastructure. 
The licence can be amended to incorporate the hazardous material and dust management of the Proposal 
to mitigate impacts to flora and vegetation. 
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Factor Objective Regulatory Tools 

Dangerous Goods Regulations 2007: 

A Dangerous Goods site must store hazardous material within a compounds or other system that enables 
the containment and recovery of any spilled or leaked dangerous goods. The hazardous material required 
for the Proposal will require a Dangerous Goods licence and therefore have to include containment measures 
to restrict spillages/leaks that may impact flora and vegetation. 

Mineral Sands (Eneabba) Agreement Act 1975: 

State Agreement Act proposal includes “measures to be taken for the protection and management of the 
environment including rehabilitation and/or restoration of the mined areas, the prevention of the discharge of 
tailings, slimes, pollutants or overburden into the surrounding country, water courses, lakes or underground 
water supplies” Section 6B (3)(i).  This information is largely described in the ERER Closure Plan which 
outlines, amongst other things:  

• Rehabilitation standards. 

• Native vegetation completion criteria. 

• TSF design. 

• Final surface water drainage design. 

Terrestrial Fauna 

To protect terrestrial fauna so that biological 
diversity and ecological integrity are maintained. 

Part V of the Environmental Protection Act 1986 – Clearing of Native Regulations: 

NVCP includes enforceable conditions that manage vegetation clearing quantities and changes to surface 
water conditions. An existing NVCP (6915/3) covers the topsoil stockpiles located within the Disturbance 
Footprint. 6915/3 can be amended to include the areas required to be cleared in the Proposal. 

Mines Safety and Inspection Regulations 1995 and Radiation Safety Act 1975: 

Radiation Management Plan and Radiation Waste Management Plan (Iluka, 2021e) includes enforceable 
requirements for the management of radiation impacts on the environment, including fauna. 
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Factor Objective Regulatory Tools 

Mineral Sands (Eneabba) Agreement Act 1975: 

State Agreement Act proposal includes measures to be taken for the protection and management of the 
environment including rehabilitation and/or restoration of the mined areas, the prevention of the discharge 
of tailings, slimes, pollutants or overburden into the surrounding country, water courses, lakes or 
underground water supplies” Section 6B (3)(i).  This information is largely described in the ERER Closure 
Plan which outlines, amongst other things: 

• Rehabilitation standards. 

• Native vegetation completion criteria. 

• TSF design. 

• Final surface water drainage design. 

Air Quality 

To maintain air quality and minimise emissions so 
that environmental values are protected 

Part V of the Environmental Protection Act 1986 – Prescribed Premises, Works Approvals and Licences: 

A Works Approval will be applied for to regulate incorporation of pollution control equipment into the design 
of the Proposal, specifically waste gas treatment control equipment. Environmental Operating Licence 
L5646/1994/10 includes conditions that require fugitive emission to be managed in accordance with the 
Eneabba Dust Management Plan. Additionally, conditions can be incorporated into the licence to monitor 
air emission and ambient air quality.   

Mines Safety and Inspection Regulations 1995 and Radiation Safety Act 1975: 

Radiation Management Plan and Radiation Waste Management Plan (Iluka, 2021e) includes enforceable 
requirements for the management of radiation impacts on the environment, including human health.  All 
aspects of radiation, include air emissions and dust, are managed by two separate agencies under 
separate legislation. 
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Definition of Terms and Abbreviations 

Glossary 

Term  Meaning 

By-Product 

Heavy mineral sands recovered by the Narngulu Mineral Separation Plant (MSP) which 
is transported and stored in the Monazite Pit; the by-product comprises of the valuable 
heavy minerals of monazite (plus xenotime), zircon, ilmenite and rutile, along with a 
range of non-valuable or low value aluminosilicate heavy minerals. 

Eneabba Project (Phase 1) 
or “Eneabba Phase 1” 

Approved as part of the Eneabba site Licence (L5646/1994/10) which comprises the 
recovery of MSP by-product from the Eneabba Monazite Pit via a wet-vibrating screen 
and de-sliming cyclones. 

Mineral Sands Concentrate 
or “MSC” 

The saleable heavy mineral sands mixture recovered by the Eneabba Project (Phase 1) 
and contains approximately 20% monazite. 

Heavy Mineral Concentrate 
or "HMC" 

A mixture of heavy minerals produced in the Eneabba Phase 2 Plant and sent to 
Narngulu for processing, it contains mostly Zircon and Ilmenite (50%), along. 

Monazite 

(Ce, La, Nd, Th, Pr,) PO4, a rare earth phosphate heavy mineral that contains mainly 
light rare-earth elements. The term monazite is used inclusively and interchangeably 
with Xenotime (YPO4), a rare-earth phosphate mineral, chiefly as a source of yttrium 
and heavy lanthanides (dysprosium, terbium ytterbium, erbium and gadolinium) 

Eneabba Project (Phase 2) 
or "Eneabba Phase 2” 

Approved under a Works Approval (W6251/2019/1) the current activity comprises a 
Phase 2 Plant which reprocesses the Eneabba Phase 1 MSC, via flotation and wet 
gravity concentration to produce a Monazite rich Rare Earth Concentrate (REC)Product 
and an HMC. 

Rare Earth Concentrate 
(REC) 

Saleable rare earth mineral concentrate recovered by the Phase 2 Plant and comprising 
mostly monazite (inclusive of xenotime). 

Abbreviations 

Acronym Meaning 

ALARA As Low As Reasonably Achievable 

ANSTO Australian Nuclear Safety & Technology Organisation 

ARPANSA Australian Radiation Protection and Nuclear Safety Agency 

BC Act Biodiversity Conservation Act 2016 

Bq/g 
Becquerel per gram.  The unit indicating the amount [specific activity] of radioactivity.  
One Becquerel is defined as the activity of a quantity of radioactive material in which 
one nucleus decay per second. 

CO2 Carbon Dioxide 

DAWE Department of Agricultural, Water and the Environment 

DBCA Department of Biodiversity, Conservation and Attractions 

DIDO Drive in Drive Out 
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Acronym Meaning 

DJTSI Department of Jobs, Tourism, Science and Innovation 

DMIRS Department of Mines, Industry Regulation and Safety  

DWER Department of Water and Environmental Regulation 

EIA Environmental Impact Assessment 

EP Act Environmental Protection Act 1986 

EPA Environmental Protection Authority 

EPBC Act Environmental Protection and Biodiversity Conservation Act 1999 

ERER Eneabba Rare Earth Refinery 

ERICA Environmental Risk from Ionising Contamination Assessment 

ESA Ecologically Sensitive Areas 

FCT Floristic Community Types 

FPA Fremantle Port Authority 

GDE Groundwater Dependent Ecosystem 

GHG Greenhouse Gas 

GWL Groundwater Licence 

HDPE High Density Polyethylene 

Iluka Iluka Midwest Ltd (a wholly owned subsidiary of Iluka Resources Ltd) 

LLDPE Linear Low Density Polyethylene 

MNES Matters of National Environmental Significance 

MSI Act Mines Safety and Inspection Act 1995 

MSIR Mines Safety and Inspection Regulations 1995 

MSP Minerals Separation Plant 

mSv/y Millisieverts per year 

MDC Midwest Development Commission 

MWCCI Midwest Chamber of Commerce and Industry 

MWPA Midwest Port Authority 

μSv microsievert (1 Sv = 1000 mSv [millisieverts] = 1,000,000 μSv [microsieverts]) 

NVCP Native Vegetation Clearing Permit 
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Acronym Meaning 

NORM Naturally Occurring Radioactive Material 

REC Rare Earth Concentrate 

RESRAD RESidual RADioactivity 

RCWA Radiological Council of Western Australia 

RMP Radiation Management Plan 

RO Reverse Osmosis 

RS Act Radiation Safety Act 1975 

TEC Threatened Ecological Community 

Tpa / tph Tonnes per annum / tonnes per hour 

T Total Rare Earths + Yttrium 

TSF Tailings Storage Facility 

WoNS Weeds of National Significance 

WSP Wet Screening Plant 

YSCR Yamatji Southern Regional Corporation (YSCR) 
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1. INTRODUCTION 

1.1 Purpose and Scope 

Iluka Midwest Ltd (Iluka) a wholly owned subsidiary of Iluka Resources Ltd, and its predecessor 
companies have, since the 1970s, carried out mineral sands mining at the Eneabba Mine site, 
located approximately 300 km north of Perth.  Mining and rehabilitation activities have occurred on 
the area of Mining Lease 267SA, granted under the Mineral Sands (Eneabba) Agreement Act 1975 
(WA) (Figure 1).  

Mineral sands processing has occurred at Iluka’s Narngulu Mineral Separation Plant (MSP) located 
10 km from Geraldton, since 1975.  By-product from processing at the Narngulu MSP is transported 
150 km by road from Narngulu to Eneabba for storage.  The by-product stockpile at Eneabba has 
been characterised as an ore reserve of 827,000 tonne grading 83.5% Heavy Mineral of which 21.5% 
is the rare-earth bearing mineral monazite. 

In 2019, Iluka initiated the Eneabba Project to process stockpiled monazite material. Implementation 
of the Eneabba Project has been staged with processing of the monazite ore split into three salable 
product phases: 

• Phase 1 - Wet Screening Plant (WSP): Physical processing (washing and screening) of 
stockpiled monazite material to remove sand and clay and produce a Mineral Sands 
Concentrate with about 20% monazite content. 

• Phase 2 - Concentrator:  Concentrating of the Mineral Sands Concentrate from Phase 1 to 
produce two upgraded products using flotation and wet gravity separation methods.  The 
majority of the Phase 2 plant output (80%) will be a heavy mineral concentrate product 
containing primarily zircon and ilmenite which is recovered for further processing at Iluka’s 
other Western Australian processing plants or for direct sale.  The remaining 20% will be a 
monazite rich heavy mineral containing about 90% monazite which is suitable as feed stock 
for rare earth refineries.  

• Phase 3 - Refinery: Refining of the rare earth concentrate from the Phase 2 plant and other 
third-party rare earth concentrates to produce rare earth oxides and carbonates (this 
Proposal). 

The Eneabba Phase 1 Project commenced operations in April 2020.  The Eneabba Phase 2 Project 
was approved in April 2021 under Part V of the Environmental Protection Act 1986 (EP Act) and is 
currently under construction, with operations planned to commence in 2022. 

The purpose of this document is to support a referral to the Western Australian Environmental 
Protection Authority (EPA) for the Eneabba Rare Earth Refinery (ERER) (the Proposal) to determine 
whether approvals under Part IV of the EP Act are required and if so, by which assessment process.  

The scope of the referral and this supporting document is limited to the ERER.  

This document has been prepared in accordance with the following EPA guidance material: 

• Environmental Impact Assessment Part IV Divisions 1 and 2 Administrative Procedures 
(EPA, 2020g). 

• Statement of Environmental Principles, Factors and Objectives (EPA, 2020a and associated 
Environmental Factor Guidelines. 

• Instructions on how to prepare an ERD (EPA, 2020h). 

• Instructions on how to define the key characteristics of a proposal (EPA, 2016). 
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1.2 Proponent 

The proponent for the Proposal is: 

 Iluka Midwest Limited (ACN: 008 763 666) 

Level 17, 240 St Georges Terrace 

 PERTH WA 6000 

 T: +61 8 9360 4700 

 www.iluka.com  

 

The nominated Iluka representative for this referral application is: 

 Ben Kraft 

 Senior Environmental Advisor 

T: +61 8 9360 4652 

 M: 0439 688 624 

 E: Ben.Kraft@iluka.com  
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1.3 Environmental Impact Assessment Process 

1.3.1 Part IV Environmental Protection Act 1986 

Part IV of the EP Act makes provisions for the EPA to undertake Environmental Impact Assessment 
(EIA) of significant proposals, strategic proposals and land use under the land use planning scheme 
sections of the Act.  The EPA utilises environmental principles, factors and associated objectives as 
the basis for assessing whether a proposal or land use planning scheme's impacts on the 
environment are acceptable.  The environmental principles, factors and objectives underpin the EIA 
process.  

Iluka met with Environmental Protection Authority (EPA) Chairman and EPA Services on 11 October 
2021 to discuss this Proposal.  

1.3.2 Environmental Protection and Biodiversity Conservation Act 1999 

Iluka will refer the Proposal to the Federal Department of Agriculture, Water and Environment 
(DAWE) under the Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act) for 
the following potential impacts to Matters of National Environmental Significance (MNES): 

• Nuclear Actions. 

• Listed Threatened species and ecological communities. 

If the Proposal is deemed a Controlled Action, the method of assessment will be discussed with 
DAWE and the EPA. 

1.3.3 State Agreement 

The Proposal area is covered by ML 267SA, issued under the Mineral Sands (Eneabba) Agreement 
Act 1975.  

Approval from the Minister for State Development is required for this Proposal under Clause 7 of the 
Mineral Sands (Eneabba) Agreement Act 1975.  The Proposal is currently under development. 

Clause 21A(3) of the State Agreement requires Iluka to obtain consent from the Minister for 
Statement Development to sell monazite from the mining areas on ML 267SA.  This consent was 
obtained on 23 April 2019 from the Minister for State Development.  No further consents are required 
for the Proposal under this clause.  

Clauses 21 and 21A of the State Agreement contemplate Iluka establishing a secondary processing 
plant, as well as processing of monazite into rare earth oxides. 

1.4 Existing Approvals 

The Proposal is located on tenement AM70/267 (ML 267SA), which has been granted under the 
provisions of the Mineral Sands (Eneabba) Agreement Act 1975.  

A Works Approval under Part V of the EP Act was obtained from Department of Water and 
Environmental Regulation (DWER) to allow construction of the Eneabba Phase 1 plant.  Construction 
works have been completed and the plant is operating in accordance with Environmental Licence 
L5646/1994/10.  

A Works Approval under Part V of the EP Act was approved on 19 March 2021 to construct 
infrastructure required for Eneabba Phase 2 (process plant and tailings disposal into an existing 
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mine void).  The existing Licence will be amended following construction to capture the Eneabba 
Phase 2 Project and the production of Monazite Concentrate and heavy mineral concentrate (HMC). 

Groundwater licences GWL104700 and GWL104709 issued under the Rights in Water and Irrigation 
Act 1914 allow for abstraction of up to 8,000,000 kL/yr and 3,000,000 kL/yr respectively from the 
Arrowsmith Perth – Yarragadee North water resource.  Water consumption for this Proposal is not 
expected to exceed 500,000 kL/yr and as such no additional approvals are required for groundwater 
consumption.  Iluka abstracted 0.17 GL in 2020 for rehabilitation works.  

The Eneabba Mineral Sands Mine is a registered Radiation site (RS 53/76 482) under the Radiation 
Safety Act 1975 (RS Act).  The site operates under a Radiation Management Plan (RMP) approved 
by both the Radiological Council of WA (RCWA) and DMIRS (Resources Safety).  The RMP outlines 
how the site will meet obligations provided under the Mines Safety and Inspection Act 1995 (MSI 
Act) through the associated MSI Regulations 1995 (MSIR) and the RS Act through the associated 
Regulations. Specific RMPs for both Phase 1 and Phase 2 Projects were approved in December 
2019 and December 2020 respectively. 

Table 1 and Figure 2 summarise the approvals held by Iluka relating to the Eneabba Projects.

Table 1: Current Approvals Held for Eneabba Phase 1 and 2 Projects 

Approval Act 

Eneabba Phase 1 

State Agreement Proposal 
Mineral Sands (Eneabba) 
Agreement Act 1975 

Works Approval 6251/2019/1 
Environmental Protection Act 
1986 

Environmental Licence 5646/1994/10 
Environmental Protection Act 
1986 

Eneabba Mineral Sands Recovery Project Radiation Management 
Plan (RMP) Processing and Transport 

Radiation Safety Act 1975 

Mines Safety and Inspection 
Regulations 1995 

Eneabba Phase 2 

State Agreement Proposal 
Mineral Sands (Eneabba) 
Agreement Act 1975 

Native Vegetation Clearing Permit CPS6915/3 
Environmental Protection Act 
1986 

Works Approval 6458/2020/1 
Environmental Protection Act 
1986 

Eneabba Project – Phase 2 RMP 

Radiation Safety Act 1975 

Mines Safety and Inspection 
Regulations 1995 

Overall 

Eneabba Operations RMP 

Radiation Safety Act 1975 

Mines Safety and Inspection 
Regulations 1995 

Mine Closure Plan (Eneabba) 
Mineral Sands (Eneabba) 
Agreement Act 1975 

Groundwater licences GWL104700 and GWL104709 (Eneabba) 
Rights in Water and Irrigation Act 
1914 
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The State Agreement Act does not specifically require a Mine Closure Plan to be prepared and 
approved.  However, a Mine Closure Plan has been prepared for submission and approval under 
Clause 7 of the State Agreement for approval by the Minister for State Development.  Furthermore, 
this Plan addresses the request received by Iluka in 2015 from the Director General of the 
Department of Jobs, Tourism, Science and Innovation (DJTSI Director General), to prepare and 
submit a Mine Closure Plan in accordance with the joint Department of Mine, Industry Resource and 
Safety (DMIRS) and EPA Guidelines for Preparing Mine Closure Plans (DMIRS and EPA 2015).  A 
Mine Closure Plan for the Eneabba East Operations (Iluka 2020c) was submitted to DMIRS, DWER 
and the Department of Biodiversity Conservation and Attractions (DBCA) at various stages 
throughout mid-2020. These departments have fully endorsed the Closure Plan. 
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1.5 Other Environmental Approvals Required for the Proposal 

The Proposal is located within Iluka’s existing Eneabba Mineral Sands Mine on State Agreement 
Mining Lease 267SA. The Proposal Development Envelope overlies Iluka owned freehold land 
P409612 2 (CT 2920/190), Crown Road Reserve, Crown Closed Road Reserve, Vacant Crown Land 
Victoria Location 11996 (CT LR313/459), Vacant Crown Land, Victoria Location 12563 (CT 
LR3121/99) and Vacant Crown Land; Victoria Location 12562 (CT LR03121/98). 

Iluka will be seeking the following environmental approvals in support of this Proposal: 

• If the EPA decides not to formally assess this Proposal, a Native Vegetation Clearing Permit 
(NVCP) would be required under Section 51(E) of the EP Act for clearing of approximately 5 
ha of native vegetation (revegetation).  The application would be assessed by DMIRS. 

• Part V EP Act: A Works Approval application will be lodged with DWER for the Proposal.  An 
amendment to Licence L5646/1994/10 will subsequently be sought to allow operation of the 
Proposal.   

• Dangerous Goods Safety Act 2004: Dangerous Goods Licence to store fuel and/or chemicals 
above prescribed volumes, issued by DMIRS. 

• Radiation Safety Act 1975 and Mines Safety and Inspection Regulations 1995: A revised 
Radiation Management Plan and a Radiation Waste Management Plan will be submitted to 
DMIRS and the Western Australian Radiological Council of WA for assessment and approval. 

• Mines Safety and Inspection Act 1994: A Project Management Plan (PMP) will be submitted 
to DMIRS for the initial identification of potential major risks at the various stages of the 
Proposal’s life cycle, from construction to development, production and closure. 
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2. PROPOSAL DESCRIPTION 

2.1 Local and Regional Context 

The Proposal is located in the Shire of Carnamah approximately 5 km south east of the town of 
Eneabba and 3 km east of the Brand Highway.  The Eneabba township has a population of about 
147 (ABS 2016). 

The current land uses within and adjacent to the Proposal area include agriculture, mining and 
Eneabba townsite infrastructure. Broad-acre agriculture is the major land use in the Eneabba region 
which is dominated by a mix of cereal cropping and annual pastures for sheep and beef cattle. Within 
the wider region, there has been an increase in horticultural land use over the past decade including 
olive plantations, citrus and nut orchards.  Other mining activities in the region include iron ore, oil, 
gas, lime sands, gypsum and limestone.  

The Proposal does not contain conservation reserves.  The closest conservation reserve is South 
Eneabba Nature Reserve (R 27886), located approximately 1 km south of the Development 
Envelope.  There are several large nature reserves, approximately 7 to 15 km west of the 
Development Envelope.  These include Beekeepers Nature Reserve (R 24496), Lake Logue Nature 
Reserve (R 29073), Stockyard Gully Reserve (R 36419) and several unnamed Nature Reserves.  To 
the east are Wotto Nature Reserve (R 29806), Tathra National Park (R 29805) and Alexander 
Morrison National Park (R 29803). 

Land use and tenure of the Development Envelope and surrounding areas are shown in Figure 3. 
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2.2 Background 

Open pit mining at Eneabba commenced in the 1970s under the Mineral Sands (Eneabba) 
Agreement Act 1975.  ML 267SA is held by Iluka Midwest Limited, a wholly owned subsidiary of Iluka 
Resources Limited.  Mining covered an area of approximately 4,400 ha with operations idled in 2013, 
however rehabilitation activities have continued since that time. 

Mineral sands, which contains naturally occurring radioactive material (NORM), processing has 
occurred at Iluka’s Narngulu Mineral Separation Plant (MSP) since 1975.  By-products from 
processing at Narngulu MSP is currently transported 150 km by road from Narngulu to Eneabba. 
The MSP by-product volumes transported to Eneabba have been, on average, 30,000 tonnes per 
annum (tpa) and are dependent on Narngulu MSP utilisation and the mineral composition of the 
Heavy Mineral Concentrate feed sources.  This MSP by-product, comprising about 20% monazite, 
has been stored in the Monazite Pit.  The Monazite Pit contains approximately 827,000 tonnes of 
heavy minerals contained in the by-product and is growing through continued utilisation of the 
Narngulu MSP.  

Eneabba is the world’s highest grade rare earth containing monazite stockpile located close to key 
infrastructure, capable of providing direct feed to a rare earth refinery. The monazite concentrate is 
rich in neodymium (Nd) and praseodymium (Pr), essential in permanent magnets used in electric 
vehicles, wind turbines and other sustainable technologies.  Rare earth elements are used in small 
but necessary amounts in hundreds of different technologies, materials and chemicals (permanent 
magnets, electric motors and generators, touchscreens, phone and computers, electric vehicles and 
renewable energy technologies such as wind turbines). These are essential for the decarbonisation 
and electrification of the global economy. 

The Proposal (the subject of this referral) will involve the construction and operation of a new Rare 
Earth Refinery which will use roasting, leaching and purification processes followed by solvent 
extraction and product finishing to produce approximately 17,500 tpa of individual rare earth oxides 
(or equivalent) and carbonates.  The non-radioactive pure rare earths products will be transported 
as sealed bags via road trains from Eneabba to the port of Fremantle for export. Iluka has undertaken 
a comprehensive review of all aspects of the Proposal.  

Iluka has specifically designed the Proposal to avoid environmental impacts through 
avoiding clearing of remnant native vegetation and fauna habitat (Figure 4) and locating the ERER 
away from populated areas within a former mine site location. Given the brownfield location, 
proposal design considerations, focussing on solid waste containment and the implementation 
of well-established and recognised mitigation and management measures outlined in this 
document, Iluka has demonstrated that the EPA objectives can be met and the impacts to 
the environment are not significant. 
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2.3 Project Description 

2.3.1 Key Characteristics 

A Proposal summary and the key characteristics of the Proposal are provided in Table 2 and Table 
3 respectively.  The Development Envelope and indicative Proposal footprint are shown in Figure 5. 

No operational elements are specified for water or power for the Proposal as this will come from 
existing infrastructure. 

Table 2: Proposal Summary 

Proposal Title Eneabba Rare Earth Refinery (ERER) Project 

Proponent Name Iluka Midwest Limited 

Short Description The Proposal involves construction and operation of a new rare earth refinery at 
the existing Eneabba Mineral Sands Mine (East) site.   

The Proposal will process rare earth concentrate and third party feedstock 
materials to produce about 17,500 tpa of rare earth oxides and carbonate.  
Products will be transported via road trains from Eneabba to the Port of 
Fremantle for containerised export. 

Table 3: Proposal Key Characteristics 

Element Location Proposed Extent 

Physical Elements 

Refinery 
Within Development Envelope of 
538 ha (refer Figure 5) 

Up to 5.4 ha of clearing of historic topsoil stockpiles 
and rehabilitated shrub land and heath land. 

Operational Elements 

Processing 
Rate 

Within Development Envelope 
(refer Figure 5) 

Up to approximately 65,000 tpa of feedstock material 

Waste 
Disposal  

Within Development Envelope 
(refer Figure 5) 

Up to approximately 181,000 tpa of refinery tailings 

 

  



GDA 1994 MGA Zone 50

N

0 0.5Kilometers

B.Kraft V.D 21/10/2021 245183v001:16,920

ENEABBA RARE EARTH REFINERY

FIGURE: 5ORIG: DRAWN: SCALE (A4): DATE: DWG No:

EP1 Plant

EP2 Plant

Surface Water Diversion

Central Overburden Area

 Refinery Plant Area

Development Envelope

Southern Overburden Area

Western Overburden Area

Yellow Dam South TSF Area

North Monazite Pit TSF

Yellow Dam TSF

Monazite Pit TSF

Northern Overburden Area

 L:\Maps\2021\Registered\Perth Basin\Eneabba\EP3_EPA_Referral\245183v00_Proposal Development Envelope and Indicative Footprint_Fig5.mxd

Workshop Area & 
Eneabba Administration

Proposal Development Envelope
 and Proposal Footprint



Iluka Midwest Ltd 

 

 

Eneabba Rare Earth Refinery – Section 38 Referral Supporting Document Page 15 of 241 

2.3.2 Rare Earth Refining 

The key infrastructure required for the Proposal includes: 

• Rare Earth Refinery: 

⎯ Feedstock preparation. 

⎯ Roasting and leaching. 

⎯ Off-Gas Treatment. 

⎯ Purification. 

⎯ Separation. 

⎯ Product Finishing. 

• Solid Waste Disposal and Storage. 

• Liquid Waste Management. 

• Water Management. 

• Supporting Infrastructure. 

• Transport. 

• Reagents. 

• Workforce. 

The refinery is expected to have a rare earth concentrate (REC) feed rate of up to approximately 
65,000 tonnes per annum (tpa) to produce approximately 17,500 tpa of rare earth oxides with a 
fraction as carbonates based upon market specifications.  The process flow overview is illustrated 
in Figure 6. 

The final rare earth products will comprise purified non-radioactive dysprosium (Dy) oxide, terbium 
(Tb) oxide, samarium-europium-gadolinium (SEG) carbonate, Heavy Rare Earth Elements and 
Yttrium (HREY) carbonate, praseodymium (Pr) oxide, neodymium (Nd) oxide, neodymium-
praseodymium (NdPr) oxide, lanthanum (La) oxide and cerium (Ce) carbonate.  Yttrium may be 
recovered as a separate oxide product in the future through adjusted operational settings and 
equipment configuration. A by-product will be ammonium nitrate (fertiliser). 
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Figure 6: Conceptual Process Diagram 
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Feed Preparation 

Refinery feed will comprise the REC (from Phase 2 plant) material as well other REC from Iluka 
operations and third-party REC sources (i.e., non-Iluka).  The combination of REC material mixed 
with sulphuric acid and transferred into the kiln for roasting. Non-Eneabba material will be fed to the 
plant through rotating/tipping containers into a hooded and vented hopper. 

Roasting and Leaching 

The combined sulphuric acid and concentrate will be heated in the kiln to a temperature that will form 
soluble rare earth sulfates.  The resulting slurry from the kiln is dissolved in water. 

Off Gas Treatment 

Acid recovery and off-gas cleaner including: 

• Roasting Kiln Off Gas Treatment System consisting of Venturi Scrubbers, Entrainment 
Separator, Quench Vessel, Spray Tower Scrubber, Wet Electrostatic Precipitator, Mist 
Eliminator and acid recovery tanks, with cleaned off gas discharge via a stack. 

• Other dust points will have either bag filters or wet scrubbers installed to manage fugitive 
emissions. 

Purification 

Impurities are precipitated and removed from the solution by neutralisation with magnesia and 
precipitation of iron phosphate with ferric sulfate.  The precipitate is the main solid waste stream, 
consisting of sulfates (mainly calcium), phosphates (mainly iron) and oxides/hydroxides of impurities.  

Separation 

Individual rare earth elements are separated using solvent extraction technology. The rare earth 
elements in process are separated in either a sulfate solution or a nitrate solution by the addition of 
nitric acid. The individual rare earths or rare earth groups are then separated based on their relative 
solubilities via organic extraction of the elements/groups into organic solutions (kerosene as the 
solvent).  Ammonia is used during the solvent extraction process to balance the acidity from the nitric 
acid. 

Product Finishing 

Separated rare earth element products are precipitated from each stream using ammonium 
bicarbonate, and in the case of the high value products, the carbonate products are heated and 
converted into oxides. 

2.3.3 Solid Waste Disposal and Storage 

Solid waste will be combined, collected and disposed of, as a slurry (approximately 24% solids) into 
purpose-built In-Ground Tailings Storage Facilities (TSFs) where the excess water from the surface 
is decanted and returned for processing.  Existing disturbed areas within the Proposal footprint will 
be used for In-Ground TSFs.  Various In-Ground TSFs to be constructed over the life of the Proposal 
include Yellow Dam, former Yellow Dam South, former North Monazite Pit and the Monazite Pit.  
Noting that removal of monazite bearing MSP by product from the Monazite Pit will then create the 
void for the In-Ground TSF.  The locations of the proposed In-Ground TSFs are detailed in Figure 7.  
Additional facilities may be considered in other disturbed areas within the Development Envelope in 
the event that additional disposal areas are required if the proposed In-Ground TSF capacities are 
less than estimated.  
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The solid waste produced by the Proposal contains gypsum, iron phosphate and aluminium which 
will dilute the activity of the material relative to the feed.  The solid waste will contain low levels of 
NORM which is diluted relative to the feed material due to neutralisation reagents.  The tailings 
produced by the Proposal will contain approximately 350 ppm uranium (U-238) and approximately 
9,200 ppm thorium (TH-232) with individual activity concentrations in the tailings up to 82 Bq/g based 
on Wimmera feedstock and 37 Bq/g for Eneabba feedstock - it should be noted the material is shifted 
from secular equilibrium by the processing. The refinery will produce up to 181,000 tpa of solid 
residue. Iluka's Wimmera deposit in Victoria is likely to supply the highest specific activity feed 
material into the ERER and radiation impact assessment and risk assessment was based on this 
highest concentration material (worst case). The addition of third-party feeds into the ERER would 
reduce the expected activity level of the solid waste material and further reduce actual risk due to 
third party feed being lower in activity.  

Further detail on the geochemical characteristics and radiological characteristics of the solid waste 
products are discussed in Section 8.3.6.  As a result of the presence of radionuclides an approved 
RMP and RWMP will be required (Appendix K) as well as l referral under the EPBC Act (Section 
13.4.9).  The tailings storage facility design is described below. 
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In-Ground TSF Design and Operation 

Consulting Engineers, Wood Group completed a conceptual design for the Yellow Dam In-Ground 
TSF (Appendix A). The conceptual design report details the basis of design for Yellow Dam, which 
will be utilised for the remaining In-Ground TSFs (Yellow Dam South, North Monazite Pit and 
Monazite Pit). The design basis of Yellow Dam is detailed in Table 4.  The conceptual TSF design 
is intended for containment of low level radioactive waste (engineered near surface disposal), even 
though the waste is classified as being very low level radioactive waste (Appendix 3 of Appendix J) 
- i.e. higher containment design criteria.  The radionuclides responsible for the activity of the waste 
material are also noted as being largely insoluble (Section 8.3.6 and Appendix J).   

Table 4: Yellow Dam In-Ground TSF Design Basis 

Design Standards • ANCOLD Guidelines (2019)  

• DMIRS Design Guidelines (2015) 

• DMIRS Closure Guidelines (2015) 

Construction • In pit excavation 

• Partial fill volume for side slope 

• Underdrainage required 

Pit Slope • 1V:3H 

Throughput 

Through-put (95% 
efficiency) 

• 24 t/hr 

• 200,000 tpa 

Production Day/Year • 95% availability or 8,325 hours per year 

Tailings Physical 
Characteristics 

• Slurry solids concentration: 24% solids (by mass) 

• Slurry settled density (for this study) = 0.99 t/m3 

• Slurry nominal beach slope 1V in 200H 

General • Multiple spigots, peripheral discharge  

• Temporary construction access ramp (earthworks and liner installation) 

• Skid mounted pumps on construction access ramp to floating inlet  

• Small engineered bunds to assist with optimisation of pit capacity and 
freeboard  

• Pit area to be fenced in with warning signage  

• Safety ropes for getting out in the event of a fall  

• Hold-all facility, a spillway not required during operational life 

Freeboard Minimum freeboard to lowest point on the pit crest, greater of:  

• 0.5 m from maximum tailings level; or 

• 0.5 m from critical pond for the greater of average annual rainfall plus, 1 in 
100-year wet annual recurrence interval, or a PMP storm event assuming 
no pond 
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Site Preparation • Open pit excavation to design shell profile 

• Cut to fill to prepare batters to 1V in 3H 

• Cut to fill to prepare the basin for an average north to south fall of 0.5% 

• Compaction to 95% SMDD at basin floor 

• Safety berms all around the pit – 1 m high  

• Diversion drainage around the pit  

• Access tracks between fencing, drainage, safety windrows and liner 
anchor trenches 

Liner  • Double High Density Polyethylene (HDPE) liner system required  

• Layer works to protect the HDPE liner necessary 

• Low permeability compacted clay layer (or equivalent) 

• Leakage detection and collection system required 

Closure • Conceptual design based on post tailings consolidation conditions 

• Water shedding landform 

 

The existing Yellow Dam void will be extended to maximise the available capacity for the storage of 
tailings.  The extension of Yellow Dam will allow excavated material to be: 

• Used to create the base of the In-Ground TSF. 

• Stockpiled for future In-Ground TSF capping/cover material. 

• Used to construct a foundation of controlled fill for the refinery and adjacent pavements. 

The tailings are to be pumped as a slurry to the In-Ground TSF at a solid's concentration of 
approximately 24%, measured by weight. The slurry will be deposited into the In-Ground TSF by 
multiple spigots, and it is assumed the residue will consolidate to an initial dry density of 
approximately 0.99 t/m3. 

Conceptual diversion drains, and bunds are included in this design. The diversion drains and bunds 
will prevent surface water from entering the In-Ground TSFs. The conceptual diversion drain will be 
1 m wide and at least 300 mm deep; the diversion bund shall be 2 m wide and at least 500 mm tall. 

The containment system proposed within the In-Ground TSF will comprise the following with the 
intent to contain the water received and prevent leakage (final details to be determined): 

• A low permeability compacted clay layer (or equivalent) which is used as a HDPE liner 
foundation and provides an additional low permeability barrier should the geosynthetic liner 
system leak. This layer is installed after the basin area and pit slope batters are cleared and 
smoothly rolled. 

• A geosynthetic liner system (HDPE 1.5 mm (Primary layer), geofabric (protection layer, 
BIDIM A24 or similar), Flownet leakage detection/collection layer, geofabric (protection layer) 
and HDPE 1.5 mm (Secondary layer). 

Details of the proposed containment layers are provided in Figure 8. 
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Figure 8: Proposed In-Ground TSF Containment Layers 

 

A leakage detection and collection system will be installed at the southwestern corner, at the basin 
of the pit. The leakage detection system will be used to detect any leakage or rupture within the 
liner(s). A collection sump will be located at the basin of the pit to remove primary liner leakage and 
reduce pressure on the secondary liner (located directly next to the downstream toe). The sump will 
be filled with clean sand, wrapped in geofabric. A HDPE riser pipe will be installed in the collection 
sump, laid against the pit slope, and extended to the edge of the pit. A water monitoring sensor can 
be lowered into the HDPE riser pipe to the bottom of the collection sump to determine if there is any 
leakage water. The operator will take regular readings throughout the operational life and beyond. If 
water is found in the leakage detection system, it will be removed as soon as possible to avoid the 
risk of water head forming on the second HDPE liner. 

Tailing's deposition will be by a ring dyke configuration, i.e., floating tailings spigots to be installed at 
intervals around the perimeter of the In-Ground TSF to allow adequate distribution of the slurry in 
the In-Ground TSF to meet the deposition plan. The spigots can be opened concurrently, or the 
operator can control the tailings distribution valves to rotate the tailings discharge. A tailings beach 
surface will be maintained wet to ensure it remains free from dusting, especially during windy 
conditions. During the operating period, tailings will remain completely submerged in water. 
Water/liquor from the In-Ground TSF will be collected from each In-Ground TSF using floating decant 
systems and returned to the plant for re-use.  

Pipelines will be constructed within existing disturbed areas to transfer tailings and return water to 
and from the plant.  The tailings transfer pipelines will be located within earthen bunds to minimise 
the extent of any potential leaks. No intermediate storage ponds are required. 
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The perimeter of the In-Ground TSFs will be fenced to restrict access to unauthorised personnel or 
stray animals. 

In-Ground TSF Rehabilitation and Closure 

Design goals for the rehabilitation of the In-Ground TSFs are to create areas that are safe, stable 
and non-polluting, which minimise erosion. As the In-Ground TSFs will be constructed within voids, 
there will be no above ground structures other than temporary engineered bunds to assist with 
freeboard requirements and reduce fill placement for closure.  Following capping of the In-Ground 
TSFs with an inadvertent intrusion prevention layer, soil profiles will be re-established to be capable 
of supporting either a self-sustaining ecosystem or an agricultural land use (or other agreed land 
use) which aligns with the site wide closure plan. 

A primary design objective for the closure of the In-Ground TSF is to minimise surface water 
infiltration into the In-Ground TSF to reduce any movement of water through tailings and thereby 
limiting hydraulic pressure on the liner containment system. The capping landform will be designed 
with a geomorphic approach. Slope lengths will be shallow and where possible long planar slopes 
will be limited in design. The slope grades range from 1-3%. The overall closure capping thickness 
above the tailings will be a minimum of 4 m at the outer edges of the facility and will be mounded to 
a greater maximum capping thickness (up to 9 m in middle) to tie into the existing topography and 
maintain water flow away from the deposit.  The conceptual closure option is presented in Figure 9. 
The landform construction materials will be sourced from the construction or cut of other In-Ground 
TSFs within the Development Envelope. 

Management of potential exposure to the NORM within the tailings is also a closure design objective.  
A minimum capping thickness of at least 4 m will ensure human exposure from gamma radiation on 
the surface are below regulatory annual dose rates (see Section 11). An inadvertent intrusion 
prevention layer or similar will be established to limit human, fauna and flora intrusion into the tailings 
materials. This layer will be constructed to form a physical barrier and may include rubble, large 
rocks, bitumen, cement, concrete or other equivalent materials. 
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Figure 9: Yellow Dam Post Closure Concept 
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The conceptual cover closure solution is a growth medium with adequate storage capacity to sustain 
vegetation. Bedding and inadvertent intrusion prevention layers are included, as well as a drainage 
layer with adequate lateral drainage capacity to limit ponding of water above the geomembrane. The 
geomembrane provides an effective hydraulic barrier to seepage infiltrating the cover and seeping 
into the underlying tailings.  

The proposed solution will have the capping layers as described below (from top to bottom) and as 
per Figure 10: 

• Growth medium or topsoil 3 m (minimum).  

• Secondary fill material (subsoil layer) 0.6 m (minimum).  

• Geotextile (nonwoven polyester).   

• Drainage and inadvertent intrusion prevention layer (gravel / fragmented / concrete rock or 
equivalent) 0.5 m (minimum). 

• Geotextile (nonwoven polyester). 

• Geomembrane – 40 to 60 mm Linear Low-Density Polyethylene (LLDPE).  

• Multi linear drainage geo-composite layer. 

• Additional fill material to create the final landform shape above the tailings. The thickness of 
this layer will vary. 

Figure 10: Yellow Dam Conceptual Capping Layers 

 

Once Yellow Dam is in operation, North Monazite Pit will commence construction in accordance with 
the Yellow Dam basis of design. Yellow Dam South and the Monazite Pit will commence construction 
following the North Monazite Pit to provide a minimum Proposal life of over 20 years. The high level 
estimated materials balance for the proposed In-Ground TSFs is summarised in Table 5. Excess 



Iluka Midwest Ltd 

 

 

Eneabba Rare Earth Refinery – Section 38 Referral Supporting Document Page 26 of 222 

material will be stockpiled in the overburden storage areas for reuse in the backfilling of other mine 
voids within Mining Lease 267SA. 

Table 5: Estimated In-Ground TSF Materials Balance 

In-Ground 
TSF 

Surface 
Area (ha) 

Total Material 
Excavated (m3) 

Capping 
Material 

Required (m3) 

Tailings 
Storage 

Capacity (t) 

TSF Life 
(yrs) 

Yellow Dam 
North 

14.4 975,000 440,000 1,302,650 6.5 

North Monazite 
Pit 

16.3 2,435,042 652,000 2,049,088 10.2 

Yellow Dam 
South 

10.8 1,515,280 432,000 1,275,108 6.4 

Monazite Pit 10.3 0 412,000 1,206,503 6 

Total 52 4,925,322 1,936,000 5,833,39 29.1 

2.3.4 Liquid Waste Management 

Liquid waste streams containing magnesia and ammonia will be recovered throughout the refinery, 
and processed through a reverse osmosis (RO) plant. The water recovered from the RO plant will 
be reused in the refinery. The brine from the RO plant, will be the only liquid waste generated by the 
refinery in limited amounts.  The waste liquid (brine) will be stored and evaporated in a lined 
evaporation pond, located within the refinery plant area. The resultant magnesium sulfate in the 
waste liquid brine will be reused for agriculture applications. 

2.3.5 Water Management 

There is an existing borefield to supply the Eneabba Mine site with licences held under the Rights in 
Water and Irrigation Act 1914 with sufficient volumes to support the Proposal through groundwater 
abstraction licences GWL104700 and GWL104709 (allowing abstraction of up to 8,000,000 kLpa 
and 3,000,000 kLpa, respectively from the Arrowsmith Perth - Yarragadee North water resource). 
The existing water supply pipeline connected to the WSP, and Concentrator (Eneabba Phase 1 and 
2)  will be sufficient for the Proposal. The Proposal will require approximately 500,000 kLpa of water. 
The combined volume of water required for the WSP Concentrator, and this Proposal will be 
approximately 2,000,000 kLpa.  

Raw bore water will be added to the process as make up and washing.  

2.3.6 Supporting Infrastructure 

Grid sourced power from the existing Eneabba Mine Site electricity network will be used for the 
Proposal via an existing spur line. Natural gas will be provided from the existing gas network pipeline 
connection, located within the northeast of the Development Envelope.  

Surface water management infrastructure will be constructed to divert water away from operations 
areas to collection sumps. This will prevent flooding and capture potentially contaminated water that 
falls within operational areas.  The infrastructure will include drains, diversions and stormwater 
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collection depressions and will be constructed in accordance with relevant guidelines to ensure 
effective management of flows.  

A new administration building will be constructed within the Development Envelope, adjacent to the 
refinery plant area. Additional facilities (control rooms, offices, ablutions, clean/dirty rooms etc) will 
also be located within the refinery plant area. The existing administration building, located about 500 
m west of the Proposal area will also be used for the Proposal workforce which have sufficient offices, 
kitchen, ablution and first aid facilities for the workforce.   

2.3.7 Transport 

Pure rare earth products will be transported from Eneabba in bagged form within sea containers to 
the Port of Fremantle (Figure 11).  Transport of rare earth products, third party concentrates and 
reagents to and from Eneabba will be in road trains using existing roads with up to 30 trucks per day 
estimated to be required.  The Transport route to/from Perth/Fremantle for the rare earth products 
will include: 

• Eneabba site access Road to Brand Hwy (8.5 km). 

• Brand Hwy to Tonkin Hwy (222 km). 

• Tonkin Hwy to Leach Hwy (48 km). 

• Leach Hwy to Fremantle Port (25 km). 

2.3.8 Reagents 

The reagents required for the processing of the rare earth concentrate are detailed in Table 6.  Large 
volumes of reagents/reagents with quantities over 100 tonnes will be stored within purpose built 
bunded tanks in accordance with regulatory standards. Reagents with quantities less than 100 
tonnes will be stored in bulk boxes/bags within hardstand bunded areas in accordance with 
regulatory standards. 

Table 6: Estimated Processing Reagents 

Reagents Concentration Form 
Quantity 
Stored 

(t) 

Sulphuric acid (H2SO4) 98.5% Liquid 860 

Quicklime >80% Available CaO Solid 850 

Ferric Sulfate (Fe2(SO4)3) >60% (or >95%) Liquid (or solid) 260 

Magnesia (MgO) >90%  Solid 45 

Nitric Acid (HNO3) 62-68% Liquid 1000 

Anhydrous Ammonia liquid (NH3) 100% Liquid 180 

Phosphoric Acid 
(H3PO4) 

85% Liquid 15 

Carbon Dioxide (CO2) 99.5% Liquid 52 

Hydrogen peroxide 70% Liquid  60 
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Reagents Concentration Form 
Quantity 
Stored 

(t) 

Kerosene (DeAromatised) 100% Liquid 8 

Solvesso 150 (Octanol) 100% Liquid 1 

TBP (TributylPhosphate) 99% Liquid 1 

PC88A (2-ethylhexylphosphonic acid mono-
2ethylhexyl ester) 

99% Liquid 1 

Aliquat 336 (Quaternary ammonium Salt) 100% Liquid 1 

Ammonium Nitrate Biproduct 60% Liquid 720 
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2.3.9 Workforce 

The Proposal will require an increase in workforce noting that the existing workforce had been 
significantly reduced in recent years as works at Eneabba were predominantly confined to 
rehabilitation activities.  The overall Eneabba workforce is estimated to be approximately 350 people 
with approximately 300 people required specifically for the operation of the Proposal and up to 500 
people for construction. 

Iluka will employ people from the local area and personnel from further afield on a drive in drive out 
(DIDO) arrangement.  Iluka's existing Eneabba Banksia Camp will be upgraded and extended within 
the Eneabba township for the DIDO workforce.  Iluka is in discussions with the Shire of Carnamah 
regarding re-establishment of accommodation and other supporting facilities within Eneabba.  

2.4 Proposal Justification 

Rare earth elements are a set of 14 lanthanide elements and Yttrium, which have become critical 
enablers of modern technologies.  Rare earth elements are relatively common in nature but often in 
low concentrations, making extraction and processing uneconomic.  The 14 rare earth elements are 
arbitrarily classified as light or heavy rare earths based on their atomic mass and electron 
configurations.  Rare earth elements are used in small but necessary amounts in hundreds of 
different technologies, materials and chemicals (permanent magnets, electric vehicles and 
renewable energy technologies). These are essential for the decarbonisation and electrification of 
the global economy. 

REEs are included on the critical mineral lists of several countries worldwide, including the Australian 
Government’s “Australia’s Critical Mineral Strategy 2019”, the United States “Federal Strategy to 
Ensure Secure and Reliable Supplies of Critical Minerals” and the European Union’s “2020 List of 
Critical Raw Materials”.  Iluka’s proposed Eneabba refinery will eliminate the need to send 
concentrate offshore for final processing safeguarding supply of these critical minerals. 

Eneabba is the world’s highest grade rare earth containing monazite stockpile located close to key 
infrastructure, capable of providing direct feed to a rare earths refinery. The monazite concentrate is 
rich in neodymium (Nd) and praseodymium (Pr), essential for permanent magnets.  Monazite is a 
naturally occurring co-product of mineral sands and a low-cost output from Iluka’s current operations, 
providing environmental and commercial sustainability to rare earths mining. In addition to monazite, 
the stockpile also contains zircon and ilmenite which is recovered for further processing at Iluka’s 
other Western Australian processing plants. 

The key benefits of the existing Eneabba location are: 

• The Eneabba site is a brownfield location, an existing and operational mine site with Iluka 
undertaking 40 years of mining and successful progressive rehabilitation with no significant 
breaches of environmental approvals.

• The site contains an existing stockpile of the world’s highest grade rare earth containing 
monazite.

• Refinery and waste facilities can be constructed in areas that are already cleared of 
vegetation.

• The area is a well understood environment, with years of environmental monitoring and 
native vegetation rehabilitation experience.

• There is existing power and natural gas infrastructure nearby, a high-quality, approved fresh 
water supply and access to Brand Highway.

• The Mineral Sands (Eneabba) Agreement Act 1975 (WA) expressly contemplates a 
secondary processing plant for the processing of monazite to rare earth oxides.
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• It is located more than 5km from the closest population centre, Eneabba townsite.  

• There is local community support for the Eneabba operations. 

2.4.1 Alternatives Considered 

The following alternatives were considered for the Proposal: 

The Eneabba West Mine area (west of the Brand Highway) was considered as a location for the 
refinery (Figure 12), however the occupational and environmental risks associated with the handling 
and transport of the Eneabba Phase 2 product were considered too high to justify the alternative 
location.  Other areas within Mining Lease 267SA were also considered, however these areas would 
require clearing of remnant native vegetation. Given the large areas currently and previously 
disturbed within Mining Lease 267SA as well as the conservation value of remnant kwongan native 
vegetation, clearing in these areas could not be justified. 

Given the location of the monazite stockpile, it was not economically viable to relocate the more than 
800,000 tonnes of material to an existing Iluka site, particularly as it is a by-product of the Narngulu 
processing facilities, which has been transported to Eneabba during the last approximately 30 years.  
Processing the monazite directly adjacent to the stockpile will reduce transport costs and the carbon 
dioxide (CO2) emissions associated within its transport. 

The Proposal was carefully designed to be located within existing disturbed or previously disturbed 
areas within the Proposal footprint. Utilising existing mine voids to store waste material further limit 
additional disturbance and provide an opportunity to return the areas to the original site topography.  

The initial solvent extraction process considered using the chloride process which involves the 
stripping of the rare earths from the organic solvent using hydrochloric acid to form rare earth 
chlorides in solution.  When the rare earths are precipitated out as carbonates or oxides, the chloride 
reports to a waste stream.  This resulted in significant quantities of saline wastewater which would 
require disposal.  

The preferred process, the nitrate process, uses nitric acid to strip the rare earths but recovers the 
nitric acid which is concentrated and recycled within the process as well as generating an ammonium 
nitrate by-product (from neutralisation with ammonium hydroxide).  The nitrate process results in the 
recovery of ammonium nitrate and therefore reduces liquid waste to very minor quantities of brine 
from the reverse osmosis (RO) plant.  The ammonium nitrate by-product of the nitrate process will 
be suitable for use as liquid fertiliser within the surrounding agricultural region. 

Process design incorporates flexible systems to accommodate concentrate supply from other rare 
earth projects, avoiding the need for Australia developing multiple sub-scale refineries.  Flexibility in 
the hydrometallurgical leaching, purification, separation circuits and waste handling facilities will 
accommodate the variety of rare earth assemblages in concentrates. 

Eneabba Phase 1 and 2 projects produce monazite concentrate for export overseas and does not 
rely on the implementation of the Proposal.  
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2.4.2 Proposal Timing 

An indicative timetable for the implementation of the Proposal is detailed in Table 7. 

Table 7: Indicative Proposal Implementation Timetable 

Milestone Date 

Completion of baseline environmental studies  August 2021 (complete) 

Submit EPBC Act Referral October 2021 

Submit EP Act Section 38 Referral October 2021 

EPA Determines Level of Assessment November 2021 

DAWE EPBC Act Decision November 2021 

Submit State Agreement Proposal December 2021 

Submit Works Approval  December 2021 

Submit Radiation Management Plan/Radiation Waste 
Management Plan (DMIRS/RCWA) 

January 2022 

Works Approval and State Agreement Proposal Approval Within one month of EPA ‘not 
assessed’ decision or if assessed, 
within one month of Ministerial 
approval. 

Construction Commences July 2022 
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3. STAKEHOLDER CONSULTATION 

3.1 Key Stakeholders 

Iluka has identified key stakeholders and other stakeholders who have an interest in the Proposal. 
Key stakeholders for the Proposal are summarised as follows: 

• Commonwealth Government: 

⎯ Department of Agriculture, Water and the Environment (DAWE). 

• State Government: 

⎯ Department of Mines, Industry Regulation and Safety (DMIRS). 

⎯ Department of Water and Environmental Regulation (DWER). 

⎯ Department of Health (DoH) – Radiological Council of WA (RCWA). 

⎯ Department of Jobs, Tourism, Science and Innovation (DJTSI). 

⎯ Department of Biodiversity, Conservation and Attractions. 

⎯ Department of Primary Industries and Regional Development. 

⎯ Midwest Ports Authority (MWPA). 

⎯ Fremantle Port Authority (FPA). 

• Local Government: 

⎯ Shire of Irwin. 

⎯ Shire of Carnamah. 

⎯ City of Greater Geraldton.  

• Yamatji Nation, via Yamatji Southern Regional Corporation (YSCR). 

• Mid-West Chamber of Commerce and Industry (MWCCI). 

• Midwest Development Commission (MDC). 

• The Nationals Party. 

• Landowners. 

• Eneabba Local Community. 

3.2 Stakeholder Engagement Process 

Iluka has approached stakeholder engagement for Eneabba Phases 1, 2 and the Proposal as a 
single, integrated and ongoing program since early 2019 following the conception of Phase 1. While 
the focus for this early engagement was Phase 1, the Phase 2 consultations introduced and 
discussed conceptual plans for the Proposal. Through this approach, we aim to provide stakeholders 
with a sense of continuity in their experience of engagement, and of building on a growing baseline 
of knowledge about the Eneabba Project. 

Recent and ongoing engagement focuses on the current Proposal. A summary is provided below, 
and additional detail is provided in Appendix B. 
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3.3 Consultation Undertaken to Date 

The following local and State government agencies have been consulted in relation to the Eneabba 
Phase 1 and Phase 2 Projects and the current Proposal: 

• DMIRS. 

• DWER Industry Regulation. 

• DWER EPA Services. 

• Radiological Council of WA (RCWA). 

• DJTSI. 

• Midwest Ports Authority. 

• Shire of Irwin. 

• Shire of Carnamah. 

• City of Greater Geraldton. 

• MWCCI. 

• MDC. 

• Local Members of State Parliament. 

Community and public engagement across both the wider Eneabba and Geraldton communities has 
been undertaken for the Eneabba Phase 1 and Phase 2 Projects and is continuing for the Proposal 
with the following groups engaged and events held (Appendix B): 

• Eneabba Progress Association. 

• Eneabba Parents and Citizens Association Inc. 

• Eneabba residents letterbox drop with Phase 2 Project newsletter. 

• Article in the Carnamah Mat & Eneabba News – a local weekly newsletter. 

• A community sentiment scan to gauge community feedback on the Phase 2 Project. 

• Article published in the MidWest Times newspaper. 

• Meetings in Geraldton with Yamatji Southern Regional Corporation in May and July 2021, 
plus ongoing engagement via remote modes. 

• Four community listening posts undertaken across Geraldton in September and October 
2020 (Geraldton Library, QEII Community Centre, and at the Rocks Laneway). 

• Project presentation to Geraldton local businesses at the MWCII monthly ‘Business After 
Hours’ networking event held in September 2020. 

• Eneabba community sentiment interviews in August 2021. 

• Proposal presentation to Eneabba residents in August 2021. 

3.3.1 Eneabba Phase 3 Pre-Referral Stakeholder Engagement  

Throughout July and August 2021, consultation was undertaken with a range of key stakeholders 
and members of the Eneabba community, facilitated by Iluka’s Mid-West Operations Team, 
corporate Communities Team and independent consultancy, 361 Degrees.  The engagement 
program built on stakeholder and community engagement undertaken by Iluka to support the state 
government approvals process for Iluka’s Eneabba Phase 2 Project in the second half of 2020.  A 
detailed Stakeholder Engagement Outcomes Report has been prepared by 361 Degrees and is 
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attached as Appendix B.  An overview of the engagement objectives, activities and outcomes is 
provided below.  

The following objectives were identified in guiding the engagement process: 

• Build on the Eneabba Phase 2 engagement process to further develop and maintain Iluka’s 
relationships with key stakeholders across the local and broader community. 

• Proactively identify potential issues - testing, validating and amending risk assumptions with 
stakeholders. 

• Satisfy or exceed regulators' expectations in relation to stakeholder engagement 
(environmental, radiation management plan and other regulatory approvals). 

• Create a high level of satisfaction with the engagement process across all stakeholder 
groups. 

• Build internal capacity to recognise that genuine and credible consultation contributes 
significantly to Proposal success, building trust and confidence, accessing fresh ideas and 
promoting the support necessary to minimise risk, reduce costs and meet Proposal timelines. 

• Actively listen and monitor stakeholder feedback to understand community sentiment and 
their awareness and understanding of the Proposal, its impacts and the required approvals 
process, in order to tailor the responsiveness of engagement. 

• Align the Proposal’s engagement objectives with Iluka’s Mid-West Social Strategy to support 
the organisation’s broader approach to managing its social licence.  

Engagement activities included: 

• Internal briefings with Iluka employees across the mid-west region. 

• Briefings with key stakeholders including state and local government agencies and industry 
associations. 

• Meetings with Yamatji Southern Regional Corporation as representatives of Traditional 
Owners. 

• Interviews with representatives of community groups and businesses from Eneabba. 

• A community forum providing an open house opportunity for the Proposal team to meet 
members of the Eneabba community and present the Proposal. 

Stakeholder feedback on the Proposal is summarised in Table 8: 
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Table 8: Key Stakeholder Briefings 

Stakeholder 
Group 

Date Issue Raised Iluka Response 

DWER EPA 
Services and 
Licencing 

15 October 
2021 

Iluka provided a Proposal overview as part of a pre-referral 
meeting 

Discussed environmental approvals processes and upcoming 
amendments to the EP Act. 

Iluka to submit Section 38 referral to the EPA (this 
document). 

EPA Chairman 
and DWER EPA 
Services 

11 October 
2021 

Iluka provided a Proposal overview.  

Discussed environmental approvals processes and upcoming 
amendments to the EP Act. 

Discussed the potential environmental approvals pathways. 

Iluka to submit Section 38 referral to the EPA (this 
document). 

DoH and DMIRS 11 October 
2021 

Iluka provided a Proposal overview and the potential impacts 
from naturally occurring radioactive material and the proposed 
management. 

DMIRS indicated to consider: 

• worse case scenarios in predictions. 

• hazards other than radiation. 

• rare earth product toxicity. 

• new Workplace Health and Safety Legalisation. 

• future zoning of land. 

Iluka to consider the comments provided by DMIRS in the 
radiation management plan and radiation waste 
management plan. 
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Stakeholder 
Group 

Date Issue Raised Iluka Response 

DAWE 7 July 2021 
and 1 
October 2021 

Iluka provided a Proposal overview.  

Discussed referral of the project based on Nuclear Actions.  

DAWE understand that substantial quantities of monazite and 
other radionuclide-bearing minerals may be processed at this 
facility, which will produce U- and Th-enriched waste material. 
Collectively these aspects may qualify the proposal as a “nuclear 
action” for the purposes of the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act), however, only a 
referral decision will provide this legal certainty.  

Iluka to consider DAWE comments on referral and 
assessment requirements. 

DWER Industry 
Regulation 

23 June 2021 Iluka provided a brief overview of the ERER and indicated that 
specific consultation will be provided to DWER in the future. 

NA 

DWER EPA 
Services 

(DJTSI) 

DoH  

DMIRS 

27 August 
2021 

Iluka provided a project overview. 

There was a positive response to the project from the attendees. 

General discussion on the approvals pathway. 

EPA Services suggested to undertake a site visit with the EPA 
Chairman. 

DMIRS indicate that there is a change in the safety legislation 
which will have implications for the Proposal. 

Resources Safety will take the lead on radiation impacts, with the 
RAD council focusing on transport/waste. 

Iluka to arrange for a site visit with EPA Chairman. 

Iluka to review mine safety legislation changes. 
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Stakeholder 
Group 

Date Issue Raised Iluka Response 

Mid-West Ports 
Authority 

13 August, 
2021 

Overall, very positive feedback. 

One question by Damian Tully to clarify the impact on throughput 
for the Geraldton Port associated with EP3.  

Response provided advising the current project assumption 
is that smaller volumes of final product will go through 
Fremantle Port rather than Geraldton Port, however we are 
planning to bring in other feedstock and reagents for the 
refinery, some of this feedstock from Iluka’s Wimmera 
deposit in Victoria, however potentially also third party 
feedstock from overseas pending approvals. 

Shire of 
Carnamah 

 

4 May 2021 

 

A brief update of the Eneabba Phase 2 project was provided and 
how well the project is progressing. Iluka outlined the intended 
engagement and communications approach for EP3. 

Iluka gave an overview of the EP3 project plans. The CEO was 
positive about the project and expressed excitement that Iluka 
was intending to invest at Eneabba on a large scale. The Shire  
had no objections to the proposed operation or transport route, or 
waste disposal. The CEO also expressed a view that this project 
potentially ties in well with the Shire’s own Eneabba revival 
project that they were contemplating. The CEO asked whether he 
could share the news with Councillors and other officers – Iluka 
consented. 

Iluka informed council of the forthcoming engagement 
activity in August. The CEO advised that he would publish 
the invitation on the Shire website and Facebook page. The 
Shire CEO and President advised that they would be 
coming to the event and would invite other councillors as 
well. 

Iluka encouraged the Shire to bring any questions that may 
come up in the future to Geoff or Wicky Moffat. The meeting 
was very positive and encouraging. 

Yamatji Southern 
Regional 
Corporation 

18 May 2021 Engagement has been positive and exploratory on a range of 
matters in the context of building a relationship between Iluka 
and Yamatji Nation. 

An overview of the Eneabba Project was provided at the May 
meeting. Focus of project-related discussions has been cultural 
heritage management, enterprise development e.g. in 
contractor/employee accommodation, social investment, and 
employment and training objectives and opportunities. 

More broadly, discussions have scoped land use strategies 
combining respective holdings, enterprise development and 
partnerships, and cultural exchange and awareness training, 
among other issues. 

Iluka is actively working towards establishing an agreed 
framework for cultural heritage management by 
engagement with YSRC on the Yamatji Nation Standard 
Heritage Agreement and embedding heritage management 
in a draft MOU addressing formalisation of the broader 
relationship between the two entities. 

Further engagement focused more on engineering and 
environmental aspects of the Eneabba Project are planned 
and ongoing. 

28 July 2021 

30 
September 
2021 (via 
Teams) 
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Stakeholder 
Group 

Date Issue Raised Iluka Response 

Midwest Chamber 
of Commerce and 
Industry 

13 August, 
2021 

Overall, very positive feedback. 

One question from Joanne relating to what Iluka were doing, if 
anything, to offset / manage carbon emissions associated with 
the refinery.  

Response provided that the Iluka Project Team were 
already studying carbon emissions / footprint as part of the 
project and, in addition, reinforced the significant benefit this 
plant will provide to global Carbon emissions as a result of 
the rare earths being critical for permanent magnets, which 
are required to assist with electrifying the planet through 
electric vehicles, wind turbines etc. 

City of Greater 
Geraldton 

11 August, 
2021 

Overall, very positive feedback. 

One question by Ross McKimm around final land use for the low-
level radioactive waste storage facilities.  

Response provided reiterated that the waste will be stored 
in purpose built double lined storage facilities with leak 
detection systems and will be capped to required depths, in 
line with regulatory approvals, to ensure future exposure 
risk is mitigated. Associated with this, RESRAD modelling 
will be completed to assist with determining what final land 
uses would be suitable for the site. An example of a large 
solar farm was provided as one option that may be deemed 
an appropriate option, however this would again be subject 
to the RESRAD modelling and associated approvals. 

Mid-West 
Development 
Commission 

2 July 2021 The meeting was very positive and encouraging. 

A brief update of the Eneabba Phase 2 project was provided and 
how well the project is progressing. Iluka outlined the intended 
engagement and communications approach. 

 

Iluka gave an overview of the EP3 project plans. The 
MWDC expressed excitement that Iluka was intending to 
invest at Eneabba on a large scale. The MWDC had no 
objections to the proposed waste disposal. The MWDC 
asked questions about third party feed and how that would 
be imported to Eneabba – interest was centred around the 
plans to expand port capacity in Geraldton and how this fits 
in well with their plans. 

Iluka informed MWDC of all the stakeholder engagement 
plans, and the MWDC applauded Iluka for their approach. 
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Stakeholder 
Group 

Date Issue Raised Iluka Response 

Local Members 13th August, 
2021 

Overall, very positive feedback from both Lara and Sandra. 

Sandra Carr had the same question as Joanne Fabling above in 
regards to what Iluka were doing in regards to carbon emission 
offsets / management (were in the same meeting together), 
highlighting it had been a common question for them as 
Members associated with other proposed projects in recent 
times.  

Response provided that the Iluka Project Team were 
already studying carbon emissions / footprint as part of the 
project and, in addition, reinforced the significant benefit this 
plant will provide to global Carbon emissions as a result of 
the rare earths being critical for permanent magnets, which 
are required to assist with electrifying the planet through 
electric vehicles, wind turbines etc. 
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As the Proposal is still in the planning phase, timeframes for initiating the strategies are under review. 
A summary of community and Traditional Owner perspectives is provided below: 

• High degree of willingness from stakeholders to participate in engagement. 

• Almost all stakeholders had some knowledge about Iluka’s Eneabba operations and that an 
increase in activity had been noted in and around town more recently so there was a level of 
positive anticipation that Phase 3 was being planned. 

• While community stakeholders appreciated the background information on the Proposal, 
there was a clear demand for more detailed information to: 

⎯ Better inform stakeholders about the Proposal. 

⎯ Improve their understanding of how potential impacts could be mitigated by Iluka so 
stakeholders could have an opportunity to address any concerns they had. 

⎯ Differentiate between the level of radiation in the end products (nil/background) from 
Phase 2 and Phase 3 as this wasn’t clear to all stakeholders. 

• A growing environmental question was how Iluka is responding to climate change through 
the design and management of its operations. Both through the capture and use of water and 
management of carbon emissions. 

• Traditional Owners and the community considered the engagement as an initial phase with 
an expectation that engagement will continue with regular updates provided specifically for 
the Proposal and Iluka's broader social licence. 

• Training and skills development that builds both the capacity of the existing community and 
future generations is an aspiration shared by many stakeholders.  Relevant education and 
training opportunities is seen as an opportunity to contribute more broadly to improving local 
economic outcomes by enabling and empowering the community to work across mining, 
agriculture and other emerging industries in the region.  

Future Engagement Activities 

Following on from the engagement to date, Iluka will be completing the following activities: 

• Regular updates in local newspapers and newsletters. 

• Maintaining Iluka’s ‘Eneabba Engage’ website, email addresses and community information 
line. 

• Engagement with DMIRS (Resources Safety) and the RCWA to ensure information regarding 
NORM and radiation exposure is accurate. 

• Engagement with DJTSI on the State Agreement Proposal prior to submission. 

• Engagement with YSRC specifically on the Proposal integrated into broader ongoing 
engagement on relationship development. 

• Community forums and other engagement focused on specific themes of strong interest 
including environmental management, radiation safety, socio-economic development. 

• Referral of the Proposal to the EPA under the EP Act (this document). 

• Referral of the Proposal to the Department of Agriculture, Water and the Environment 
(DAWE) under the EPBC Act. 
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4. ENVIRONMENTAL PRINCIPLES AND FACTORS 

4.1 EPA Principles 

Table 9 shows how the EP Act principles have been considered in the development of this Proposal. 

Table 9: Consideration of the EP Act Principles 

Principle 
Description of how the Proposal has Considered 
the Principle 

1. The Precautionary Principle 

Where there are threats of serious or 
irreversible damage, lack of full scientific 
certainty should not be used as a reason for 
postponing measures to prevent 
environmental degradation.  In application of 
this precautionary principle, decisions should 
be guided by: 

a) careful evaluation to avoid, where 
practicable, serious or irreversible damage to 
the environment; and 

b) an assessment of the risk-weighted 
consequences of various options. 

Environmental knowledge gaps and scientific uncertainty 
has been explicitly considered during the scoping of 
technical studies and the preparation of the referral.  

Iluka has undertaken comprehensive environmental 
studies on aspects of the Proposal that may impact the 
environment, including flora and vegetation surveys, soil 
surveys and investigations, groundwater and surface water 
investigations, an air quality assessment and waste 
characterisation studies to increase scientific certainty 
about environmental values and impacts.  These studies 
are described under the relevant preliminary key 
environmental factor section.   

Iluka commits to the development, implementation and 
monitoring of measures to prevent serious or irreversible 
environmental harm or pollution associated with 
implementation of the Proposal. 

The Proposal design has, as much as practicable, taken 
into account the outcomes of the environmental technical 
studies.  In Iluka's view, appropriate management 
measures have been adopted to avoid or minimise residual 
impacts to acceptable levels. 

2. The Principle of Intergenerational Equity 

The present generation should ensure that the 
health, diversity and productivity of the 
environment is maintained and enhanced for 
the benefit of future generations. 

Iluka commits to managing those environmental factors 
that will be affected by implementation of the Proposal such 
that future adverse impacts are minimised and that, 
wherever possible, the quality of the environment is 
maintained or enhanced.  The Proposal has been designed 
with a constrained Disturbance Footprint to avoid impact to 
the environment. No additional abstraction of groundwater 
is required for the Proposal.  Water required for the 
Proposal will be used from an existing approved 
Groundwater Licence. The Scope 1 GHG emissions 
produced by the Proposal during the operational phase 
equates to 0.099% of the predicted annual GHG emissions 
(2018) in WA and 0.016% of total National GHG emissions. 

A Closure Plan has been prepared for the Proposal to 
demonstrate that closure can result in an agreed, 
sustainable post-mining land use. 

3. The Principle of the Conservation of 
Biological Diversity and Ecological 
Integrity 

The Proposal design has taken into account the outcomes 
of baseline surveys.  There will be no direct impacts on 
conservation significant flora and fauna species, or 
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Principle 
Description of how the Proposal has Considered 
the Principle 

Conservation of biological diversity and 
ecological integrity should be a fundamental 
consideration. 

ecological communities and the clearing of remnant native 
vegetation has been avoided.   

Iluka has fully assessed the effects of the Proposal, both 
direct and indirect, on biological diversity and ecological 
integrity and commits to implementing measures to 
minimise any residual impacts.   

Impacts to terrestrial flora and vegetation or terrestrial 
fauna are not expected to be significant or pose a risk of 
loss of biological diversity and ecological integrity. 

4. Principles Relating to Improved 
Valuation, Pricing and Incentive 
Mechanisms 

a) Environmental factors should be included in 
the valuation of assets and services. 

b) The polluter pays principles – those who 
generate pollution and waste should bear the 
cost of containment, avoidance and 
abatement. 

c) The users of goods and services should pay 
prices based on the full life-cycle costs of 
providing goods and services, including the 
use of natural resources and assets and the 
ultimate disposal of any waste.    

d) Environmental goals, having been 
established, should be pursued in the most 
cost effective way, by establishing incentive 
structure, including market mechanisms, 
which enable those best placed to maximise 
benefits and/or minimise costs to develop their 
own solution and responses to environmental 
problems. 

Where possible, Iluka will employ appropriately trained 
local personnel and source local goods and services.  The 
current, operational, Eneabba mine currently employs a 
workforce of approximately 50 people, with approximately 
10% of those living locally. 

Iluka will bear the cost of all planned and unplanned waste 
management measures and ensure best practice 
standards during construction and operations to minimise 
emissions and discharges to the extent reasonably 
practicable and ensure negative legacies are not created. 

Iluka recognises the need to provide sufficient capital and 
operating funds to ensure environmental management 
measures are implemented throughout the Project life.  
Provision has also been made for costs associated with 
closure and decommissioning and these costs form part of 
the cost of production. 

5. The Principle of Waste Minimisation 

All reasonable and practicable measures 
should be taken to minimise the generation of 
waste and its discharge into the environment.   

All reasonable and practicable measures will be taken to 
minimise the generation of waste and its discharge to the 
environment.  Waste generated from the Proposal will be 
minimised through the implementation of the hierarchy of 
waste controls i.e., avoid and reduce, reuse, recycle, 
recover and treat/dispose.   

4.2 Environmental Factors 

On the basis of the EPA Statement of Environmental Principles, Factors and Objectives (EPA 
2020a), and an assessment of the potential impacts associated with the Proposal, an assessment 
to identify which factors are of relevance to the Proposal and which may be considered to be key 
factors has been conducted.  It is noted that this assessment excludes Sea/Marine factors as the 
Proposal has no components that will affect the marine environment. 

The assessment considered the inherent risk for each factor and the residual risk after application 
of mitigation measures. The assessment is documented in Table 10.  From this it can be seen that 
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none of the factors are considered to be significantly impacted by this Proposal after implementation 
of mitigation measures.  

The inherent risk for landforms and subterranean fauna was assessed to be low.  The key reasons 
for this are: 

• No significant landforms as defined by the EPA are present within the Development Envelope 
or areas adjacent to it.  The Proposal as such will have no impacts on significant landforms. 

• The Proposal does not require additional abstraction of groundwater.  Water required for the 
Proposal will be used from an existing approved Groundwater Licence. In addition, previous 
surveys have also found that the surficial aquifers provide poor subterranean fauna habitat. 
The Proposal as such will have no impacts on subterranean fauna. 

No further information is therefore presented in this document about impacts on these two factors. 

Information on all factors assessed to have an inherent risk greater than low is presented in the 
following sections. 
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Table 10: Consideration of Environmental Factors Summary 

Factor Objective Relevance to Proposal 
Inherent 

Risk 

Residual 
Risk 

Potentially 
Significant 

Factor 

Land 

Flora & 
Vegetation 

To protect flora and vegetation 
so that biological diversity and 
ecological integrity are 
maintained.   

The Development Envelope consists primarily (98.6%) of cleared or 
rehabilitated land that has undergone disturbance from previous 
mining activities.  The Proposal footprint has been located entirely 
on cleared or rehabilitated land within the brownfield mine site. 

One flora species (Styphelia obtecta) listed as Threatened under 
the EPBC Act and Biodiversity Conservation Act 2016 (BC Act) is 
known to be present in the Development Envelope, however the 
Proposal footprint has been located to avoid any clearing of this 
species. 

Two Priority 4 flora species (Eucalyptus macrocarpa ssp. 
elachantha and Verticordia aurea) are present within the 
Development Envelope and Proposal footprint.  Approximately 3% 
and 0.05% of the known individuals that occur within the wider 
Study Area will be directly impacted by the Proposal.  Both species 
are also known to be present outside of the study area.  Both 
species have been identified in rehabilitation areas of the Eneabba 
mine site, indicating it can be effectively returned as part of 
rehabilitation works.  

Medium Low No 

Landforms 

To maintain the variety and 
integrity of distinctive physical 
landforms so that 
environmental values are 
protected.   

The Proposal will be located within areas previously mined and 
partially rehabilitated within the Eneabba mine site.  In-Ground 
TSFs will be permanent landforms located within former mine pits, 
with the final closure landform constructed with the surface level 
elevated above the surrounding landscape to minimise surface 
water infiltration and promote surface water shedding. 

Low Low No 

Terrestrial Fauna 

To protect terrestrial fauna so 
that biological diversity and 
ecological integrity are 
maintained.   

The Proposal will be located within areas previously mined and 
partially rehabilitated within the Eneabba mine site.  No remnant 
native vegetation will be removed. No breeding or roosting habitat 
for Carnaby's Cockatoo will be impacted.  A small area (5.4 ha) of 

Medium Low No 



Iluka Midwest Ltd 

 

 

Eneabba Rare Earth Refinery – Section 38 Referral Supporting Document Page 47 of 222 

Factor Objective Relevance to Proposal 
Inherent 

Risk 

Residual 
Risk 

Potentially 
Significant 

Factor 

partially rehabilitated land which may provide foraging habitat will 
be cleared.  Impacts on fauna habitat have been minimised. 

Subterranean 
Fauna 

To protect subterranean fauna 
so that biological diversity and 
ecological integrity are 
maintained. 

The Proposal will not require additional abstraction of groundwater.  
Furthermore, the Proposal does not require mining or land 
disturbance below the water table.  Subterranean fauna are not 
known to be present within the Project Area which reflects an 
absence of suitable habitat. As such, Subterranean Fauna has not 
been further considered in this assessment. 

Low Low No 

Terrestrial 
Environmental 
Quality 

To maintain the quality of land 
and soils so that environmental 
values are protected. 

Containment and monitoring of wastes will be required to ensure 
contamination of land and soils does not occur during operations 
and post closure.  The In-Ground TSFs will be designed for the long-
term containment of waste from the ERER and will ensure the EPA 
Objective can be met. 

High Low No 

Water 

Inland Waters To maintain the hydrological 
regimes and quality of 
groundwater and surface water 
so that environmental values 
are protected.  

The Proposal is underlain by a surficial aquifer and the Yarragadee 
Aquifer and potential exists for seepage from In-Ground TSFs to 
enter both the Yarragadee and the surficial aquifer despite the 
surficial aquifer not being well developed.  Inherent risk is reduced 
by low solubility of radionuclides.  Uncontrolled seepage from In-
Ground TSFs may result in mounding and contamination of 
groundwater resources. The proposed In-Ground TSFs will be 
designed to restrict potential seepage, through the double HDPE 
liner and clay base system with leakage detection and collection 
and a surface water infiltration limiting capping system. 

Two watercourses are present within the Development Envelope, 
neither of which are within the Proposal Footprint.  Wetlands are 
present west of the Development Envelope.  Diversion of surface 
water around operational areas will prevent localised flooding and 
minimise potential for contamination. 

High Low No 
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Factor Objective Relevance to Proposal 
Inherent 

Risk 

Residual 
Risk 

Potentially 
Significant 

Factor 

Air 

Air Quality To maintain air quality and 
minimise emissions so that 
environmental values are 
protected. 

The Proposal will create new air emissions.  Sensitive receptors are 
greater than 8 km from the emission sources and modelling has 
shown National air quality guidelines will be met at these locations. 

Medium Low No 

Greenhouse Gas 
Emissions 

To reduce net greenhouse gas 
emissions in order to minimise 
the risk of environmental harm 
associated with climate 
change. 

Scope 1 emissions resulting from use of gas in refinery processes 
and earth moving equipment are estimated to be approximately 
24,165 t CO2 equivalents per annum. 

The Proposal will use electricity from the WA grid as a power 
source.  Scope 2 emissions estimated to be about 87,680 t CO2 
equivalents per annum. 

Scope 3 emissions relating to transport vehicles used to import and 
export reagents and products will also result. 

The EPA Environmental Factor Guideline - Greenhouse Gas 
Emissions (EPA, 2020f) references a Scope 1 emission threshold 
of above 100,000 t CO2 -e (direct emissions) per annum for 
assessing greenhouse gas emissions.  The estimated Scope 1 
emissions for the Proposal are well below the threshold.   

Medium Low No 

People 

Social Surrounds To protect social surroundings 
from significant harm. 

The Proposal will be located within areas previously mined and 
partially rehabilitated within the Eneabba mine site.  Sensitive 
receptors are located >5 km from the Proposal.  Amenity impacts 
(noise, dust, lighting) have been considered in the Proposal siting 
and design. 

An archaeological and ethnographic heritage survey was 
commissioned by AMC Mineral Sands in 1991-1992 and was 
previously lodged with the Department of Aboriginal Affairs.  That 
survey identified no archaeological sites or sites of ethnographic 
significance. A search of the Western Australian Department of 
Planning, Lands and Heritage Aboriginal Heritage Inquiry System 
was also conducted for this assessment which indicated there are 

Medium Low No 



Iluka Midwest Ltd 

 

 

Eneabba Rare Earth Refinery – Section 38 Referral Supporting Document Page 49 of 222 

Factor Objective Relevance to Proposal 
Inherent 

Risk 

Residual 
Risk 

Potentially 
Significant 

Factor 

no registered Aboriginal Heritage Sites within close proximity to the 
greater Eneabba Project Area. 

Human Health To protect human health from 
significant harm  

A Radiation Impact Assessment has been undertaken for the 
Proposal following DMIRS and ARPANSA guidelines for radiation 
assessment to assess impacts on human health, specifically public 
health.   

Radiation impacts will be managed through implementation of a 
Radiation Management Plan, Radiation Waste Management Plan 
and the ERER Closure Plan to be approved by DMIRS and RCWA 
under the Radiation Safety Act and Mining Act.   

Based on the predicted does rates from the Radiation Impact 
Assessment, no adverse impacts on human health are anticipated 
from the Proposal during operations or post closure. 

High Low No 
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5. FLORA AND VEGETATION 

5.1 EPA Objective 

The EPA Objective for the Flora and Vegetation factor is “to protect flora and vegetation so that 
biological diversity and ecological integrity are maintained” (EPA, 2016a).  

5.2 Policy and Guidance 

Flora and vegetation are protected under Commonwealth and State legislation, primarily governed 
by three Acts: 

• EPBC Act (Cth). 

• EP Act (WA). 

• BC Act (WA). 

In addition to Commonwealth and State legislation, the following policy and guidance statements 
were considered in the design of flora and vegetation surveys and in the assessment of flora and 
vegetation: 

• EPA Statement of Environmental Principles, Factors and Objectives (EPA, 2020e). 

• EPA Environmental Factor Guideline – Flora and vegetation (EPA, 2016b). 

• EPA Technical Guidance – Flora and vegetation surveys for environmental impact 
assessment (EPA, 2016c). 

5.3 Receiving Environment 

The Development Envelope consists primarily of cleared or rehabilitated land that has undergone 
disturbance for previous mining activities.  Remnant vegetation forms less than 2% of the 
Development Envelope. Rehabilitated land includes land to be ultimately returned to agricultural use 
and land returned to native ecosystems. 

Flora and vegetation values of the area were considered as part of selection of the location and 
design of the Proposal. The values are described in the following sections. 

5.3.1 Baseline Studies 

A number of flora surveys have been conducted in the Eneabba region over the course of the mining 
operations.  These include baseline surveys of the vegetation community types within the Eneabba 
operations and surrounding regions, as well as targeted surveys to identify conservation significant 
flora within the Development Envelope and other areas encapsulated by Iluka's mining operations.  
Key previous studies relevant to the Proposal area include: 

• Flora and Vegetation Assessment: Adamson Vegetation Survey Area (Woodman 
Environmental 2005): The survey aimed to describe and map vegetation communities, 
assess the local significance of each and identify records of significant flora taxa within the 
Adamson survey area in April 2005. 

• Declared Rare and Priority Flora Survey and Establishment of Permanent Plots in the 
Adamson Area (Woodman Environmental 2006a): This targeted flora survey was 
conducted during November 2005 and targeted the potentially occurring conservation 
significant flora present within the Adamson survey area. 
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• South Tails Additional Mining Areas Flora and Vegetation Surveys (Woodman 
Environmental 2006b): This survey consisted of a flora and vegetation assessment and 
targeted surveying for potentially occurring conservation significant flora within the South 
Tails area of Iluka's Eneabba operations, across July and October 2006.  

• Declared Rare Flora and Priority Flora Search: Adamson West and Depot Hill/Brandy 
Flats (Woodman Environmental 2007c): This targeted flora survey aimed to identify 
conservation significant flora along transects within the Adamson West and Depot Hill/Brandy 
Flat survey areas during October 2007. 

• P1 and Hopkins Survey Areas Flora and Vegetation Studies (Woodman Environmental 
2008b): This survey consisted of a flora and vegetation assessment, as well as an analysis 
of all floristic quadrats established within Iluka Lease areas during October 2006, as well as 
between February-March 2007. 

• Eneabba Environmental Review and Management Programme: Flora and Vegetation 
Studies (Woodman Environmental 2009b): This flora and vegetation assessment was 
conducted across Iluka lease areas in the vicinity of the Eneabba operations during 
September to November 2007.  

• Spring 2009 Re-assessment of FCT Quadrats Established at Eneabba between 2001-
2007 (Woodman Environmental 2010): This flora and vegetation assessment aimed to re-
assess previous assessments across Iluka lease areas in the vicinity of Eneabba, conducted 
during October to November 2009 

• Summary Report of Flora and Vegetation Studies 2001 to 2011 (Woodman 
Environmental 2012a): This report served as a summary of all flora and vegetation surveys 
conducted by Woodman Environmental from 2001 to 2011 within the vicinity of the Eneabba 
operations. 

• Threatened and Priority Flora Surveys: IPL North and Depot Hill (Woodman 
Environmental 2012b): This targeted flora survey aimed to identify conservation significant 
flora along transects within the IPL North and Depot Hill survey area in October to November 
2011. 

• Field Survey for Thelymitra pulcherrima (P2): IPL North (Woodman Environmental 
2014a): This survey aimed to identify the extent of occurrence of the Priority flora species 
Thelymitra pulcherrima (P2) within the IPL North survey area in July 2013. 

• Conservation Significant Flora Search: Yellow Dam Clearing Areas (Woodman 
Environmental 2015b): This targeted flora search aimed to identify the occurrence of any 
conservation significant flora adjacent to the Yellow Dam mining area during November 2014. 

• Significant Flora Survey: South Mine Rehabilitation Clearing for Final Landform and 
Drainage (Woodman Environmental 2016): This targeted flora survey aimed to identify 
conservation significant flora within the South Mine Rehabilitation Area during November 
2015. 

• Assessment of Analogue Sites and Rehabilitated Mining Areas from 2008, 2011, 2014 
and 2016 (Mattiske 2018): This assessment consisted of rehabilitation monitoring within 
Eneabba operations during October 2017. 

A desktop flora and vegetation study was specifically commissioned for this Proposal (Umwelt, 
2021). Umwelt Australia undertook an assessment to review previously conducted baseline flora 
surveys against the requirements of the current Environmental Protection Authority (EPA) Guidance.  
Additional desktop searches were undertaken to assess the likelihood of occurrence for listed 
significant species with regard to the potential for these to occur in both the broad study area of 
12,539 ha and an initial Development Envelope.  Since completion of this assessment, the 
Development Envelope has been rationalised to avoid areas of remnant native vegetation.  This 
report is provided in Appendix C. 
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5.3.2 Vegetation Communities 

The Umwelt 2021 study considered previous vegetation community mapping to evaluate the spatial 
extent of native vegetation communities within a broad Study Area (9,241 ha) and a more focused 
initial Development Envelope.  The information was then used to reduce the initial Development 
Envelope extent to minimise impacts to remnant native vegetation.  The resulting Development 
Envelope is presented in this Proposal (538 ha).  The vegetation types are referred to as Floristic 
Community Types (FCTs) within the Umwelt 2021 study.  
 
A total of 22 FCTs were identified within the greater Study Area, of which five are present within the 
Development Envelope.  Land classified as cleared or rehabilitated accounts for approximately 
98.6% of the Development Envelope.  The FCTs are described in Table 11 and displayed in Figure 
13. 
 
Three of the FCTs located within the greater Study Area (FCT 12a, 12b and 15b) were considered 
to be representative of the Ferricrete floristic community (Rocky Springs Type) Threatened 
Ecological Community (TEC) as listed by DBCA (Umwelt 2021).  However, none of these FCTs are 
present within the Development Envelope, and no other TEC's occur within the Study Area (Umwelt 
2021).  
 
A search of Ecologically Sensitive Areas (ESA) returned three areas which intersect the 
Development Envelope.  Whilst classification data is unavailable on these ESAs, the largest in the 
Development Envelope appears to represent a buffer around the Ferricrete floristic community 
(Rocky Springs Type) Threatened Ecological Community. The remaining ESAs appear to 
correspond to buffers around Threatened flora taxa.  The portions which intersect the Development 
Envelope have been previously cleared and thus it is considered unlikely they are still present. 
 
No Priority Ecological Communities (PEC) are present within the Development Envelope or adjacent 
areas.  
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Table 11: Floristic Community Types of the Study Area and Development Envelope 

Floristic 
Community 

Type 

Description Total Area (ha) 

Development Envelope Study Area 

1a 
Open Low Woodland to Open Low Scrub of Eucalyptus pleurocarpa and/or Eucalyptus todtiana over 
mixed shrubs dominated by Banksia spp. and Hakea spp. over sedges on grey to brown sands with very 
occasional laterite influence on lower to mid slopes. 

3.1 1439.5 

1b 

Open Woodland to Scrub of Eucalyptus spp. and/or Banksia spp., with occasional Xylomelum 
angustifolium, over mixed shrubs dominated by myrtaceous spp., Banksia spp., and Jacksonia spp. on 
grey sand on mid to upper slopes. This FCT is generally restricted to upper slope and crest areas 
characterised by deep sands. 

0.0 729.6 

2a 
Low Woodland of Banksia attenuata and occasional Banksia menziesii and Xylomelum angustifolium over 
Low Scrub of mixed species including Banksia leptophylla var. leptophylla, Banksia candolleana, 
Melaleuca leuropoma and Hibbertia hypericoides on brown or grey sand on upper slopes. 

0.3 981.7 

2b 
Scrub of Banksia attenuata, with emergent Eucalyptus todtiana or Eucalyptus pleurocarpa, over Low 
Scrub dominated by Banksia spp. on predominantly yellow sands on mid and upper slopes. 

0.1 731.8 

3 

Open Low Woodland to Heath of Banksia spp. over mixed shrubs commonly including Melaleuca 
leuropoma, Eremaea beaufortioides and Scholtzia laxiflora on grey or yellow sand on lower to mid slopes. 
This FCT is often adjacent to drainage lines or winter-wet areas and is dominated by a number of Banksia 
species including Banksia attenuata, Banksia candolleana, Banksia menziesii and Banksia leptophylla 
with emergent Eucalyptus todtiana. 

0.0 391.3 

6a 
Low Scrub of mixed species including Beaufortia elegans and Banksia spp., with occasional Low 
Woodland of Eucalyptus pleurocarpa, over Xanthorrhoea spp. and sedges on soil types ranging from 
white-grey sands to grey sand with lateritic gravel on mid and upper slopes. 

0.0 12.1 

6b 

Shrublands and Heaths, with occasional Low Woodland of Eucalyptus pleurocarpa. Common species 
include Allocasuarina microstachya, Melaleuca leuropoma, Melaleuca trichophylla, and Verticordia spp. 
over sedges on grey-brown sands, sandy clays and or gravel on flats, swales and lower-slopes. This FCT 
was always associated with areas of FCT 2a. 

0.2 730.9 
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Floristic 
Community 

Type 

Description Total Area (ha) 

Development Envelope Study Area 

6c 
Heath to Low Heath dominated by Banksia spp. and Melaleuca spp. over Ecdeiocolea monostachya on 
grey or brown sandy clay or gravel on lower slopes and plains. 

0.0 17.2 

7 
Open Low Woodland of Eucalyptus pleurocarpa to species rich Low Heath generally dominated by 
Banksia spp., Daviesia spp., Lambertia multiflora var. multiflora and Xanthorrhoea drummondii on grey 
sands with a moderate to heavy laterite component. This FCT is generally surrounded by FCT2b. 

3.8 480.8 

8a 

Low Woodland of Melaleuca rhaphiophylla over a species poor understorey dominated by annuals, 
Leptocarpus spp. and Conostylis aculeata subsp. breviflora on sandy clay in wet depressions and 
drainage lines. The soils of FCT 8a are generally seasonally damp in the winter months. The understorey 
is generally quite sparse and dominated by introduced annual species. 

0.0 2.6 

8c 
Low Scrub of Melaleuca leuropoma, often with Banksia leptophylla var. leptophylla and Melaleuca ciliosa 
or Melaleuca rhaphiophylla, over low mixed shrubs including Verticordia densiflora and Lyginia imberbis 
on grey-brown sands in drainage lines and depressions. 

0.0 75.5 

9 
Shrublands and Thickets dominated by Melaleuca spp. and Banksia spp. on grey or brown sandy clays 
and sandy loams with some lateritic gravel on seasonally wet flats, depressions and creek-lines. Dominant 
species included Scholtzia laxiflora, Melaleuca ?urceolaris, Melaleuca leuropoma and Acacia blakelyi. 

0.0 312.8 

11 
Thickets of Calothamnus hirsutus, Melaleuca spp. and/or Callitris pyramidalis over Thryptomene 
mucronulata on sandy clay in seasonally inundated depressions. Common species included Melaleuca 
viminea subsp. viminea, Melaleuca leuropoma and Melaleuca ciliosa. 

0.0 121.2 

12a 

Thickets of Calytrix depressa, Melaleuca acutifolia and Melaleuca concreta over Borya sphaerocephala 
and Dodonaea spp. on sandy loams, clay and ferricrete in depressions. This FCT was restricted to 
drainage lines and depressions in the vicinity of Rocky Springs Road. This FCT may be part of the Rocky 
Springs Complex and contains many of the species listed as occurring within the Rocky Springs TEC 
(DBCA 2004). 

0.0 19.3 

12b 

Thicket to Low Scrub dominated by Allocasuarina campestris, Calothamnus quadrifidus and Banksia 
strictifolia on ferricrete on mid-slopes. This FCT was mapped at one location adjacent to Rocky Springs 
Road. It corresponds to the known location of the Ferricrete floristic community (Rocky Springs type) TEC 
and forms part of the Rocky Springs Complex with FCT 12a. 

0.0 5.0 
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Floristic 
Community 

Type 

Description Total Area (ha) 

Development Envelope Study Area 

12c 
Open Low Scrub of Acacia saligna over Dwarf Scrub of Melaleuca concreta on brown sandy clay on lower 
slopes. 

0.0 23.9 

14 
Low Woodland of Eucalyptus accedens over Open Low Scrub dominated by Baeckea/Babingtonia spp. 
and Melaleuca spp. on sandy gravels or sandy clay on flats and lower slopes. Dominant species included 
Melaleuca leuropoma, Melaleuca concreta and Melaleuca radula. 

0.0 66.6 

15a 
Low Woodland of Eucalyptus spp. and/or Corymbia calophylla over a species rich Heath on grey or brown 
sandy gravel on lower slopes. This FCT was mapped in small areas restricted to drainage lines and winter 
wet pockets. 

0.0 2.8 

15b 
Scrub of Allocasuarina campestris on brown sand with lateritic gravel on mid-slope. This FCT was mapped 
at one location adjacent to Rocky Springs Road. It is adjacent to FCTs 12a and 12b and may therefore 
also form part of the Rocky Springs complex. 

0.0 1.9 

18 

Thicket dominated by Melaleuca viminea subsp. viminea, with occasional Eucalyptus loxophleba subsp. 
loxophleba or Eucalyptus camaldulensis in clay flats. This FCT was restricted to narrow drainage lines and 
winter wet depressions. It had low species richness, with the herb layer often dominated by annual weed 
species. 

0.0 28.2 

19 

Low Woodland to Low Forest of Melaleuca rhaphiophylla and Eucalyptus camaldulensis over a species 
poor understorey dominated by annuals on grey or brown sandy clay in wet depressions and drainage 
lines. This FCT was mapped within five wetlands south of Eneabba. The understorey was often dominated 
by annual weed species. 

0.0 25.6 

22a 

Low Woodland of Melaleuca preissiana over a sparse, often disturbed shrub layer of species including 
Tecticornia pergranulata subsp. pergranulata and Rhagodia preissii subsp. obovata on grey sandy clay in 
depressions and seasonally inundated basins. This FCT was mapped along one drainage line within the 
Eneabba South Mine area. The only quadrat previously located in this FCT had been cleared since the 
2001 survey so could not be re-scored in 2009. This FCT allocation is therefore an inference based on the 
previous data. The remaining vegetation within this drainage line is very disturbed, with the understorey 
consisting predominantly of annual weed species. 

0.0 10.9 

Cleared 
Land 

Areas cleared of native vegetation and not rehabilitated. 286.9 2,585.8 
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Floristic 
Community 

Type 

Description Total Area (ha) 

Development Envelope Study Area 

Rehabilitated 
Areas 

Rehabilitated areas, including planted eucalypts, shrub and heathlands and farmland. 244.1 444.3 

Total 538.4 9,241.2 
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5.3.3 Significant Flora 

A total of 164 significant flora taxa as listed under the EPBC Act and BC Act were considered to 
potentially occur within the Study Area (Umwelt 2021).  Of the 18 species that have been recorded 
within Development Envelope, three species are in areas which are known to have since been 
cleared (under existing Clearing Permits) and have not been observed in either remnant vegetation 
or rehabilitation areas since.  Of the 15 species with known records, only Styphelia obtecta is listed 
as Threatened under the EPBC and/or BC Act while the remaining species are classified as Priority 
flora, as listed by DBCA.  
  
A further 42 flora species were identified in the desktop study to have potential to occur within the 
Development Envelope, noting that the Development Envelope has since been refined to avoid 
areas of native remnant vegetation.  As such, the potential presence of these species in the 
Development Envelope will have decreased. 
 
Seven species listed as Threatened under the EPBC Act were recorded in the DAWE SPRAT 
database as having potential to occur within the Development Envelope, however no individuals 
have been recorded.  
 
Additionally, Woodman's 2009 and 2010 studies identified five potentially new taxa in the Study Area, 
although their taxonomies have not been resolved.  As such, the conservation significance of these 
unresolved taxa is unknown (Umwelt 2021).  

Details of the likelihood of occurrence of significant flora known to be or have been within the 

Development Envelope are provided in Table 12 and shown in Figure 14. 
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Table 12: Significant Flora Species with Potential to Occur Within the Development Envelope 

Species ID 

Status 

Source 

Likelihood of 
Occurrence Within 

Development 
Envelope 

Justification EPBC Act  BC Act & 
DBCA 
Listed 

Known to be Present in Remnant Vegetation or Rehabilitation Areas 

Banksia chamaephyton  P4 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

A single individual of this taxon exists within the Development 
Envelope, to the east of the Monazite Pit and within remnant 
vegetation (FCT 7). 

Calytrix chrysantha  P4 
DBCA, Iluka, 

WEC 
Recorded 

35 individuals of this taxon exist across 14 locations within the 
Development Envelope, within central and western 
rehabilitation areas 

Calytrix superba  P4 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

Three individuals of this taxon exist across two locations within 
the Development Envelope, within western rehabilitation areas 

Desmocladus elongatus  P4 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

A single individual of this taxon exists within the Development 
Envelope, in the north-east rehabilitation area. 

Eucalyptus macrocarpa 
subsp. elachantha 

 P4 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

112 individuals of this taxon exist across 69 locations within 
the Development Envelope, throughout rehabilitation areas 

Grevillea rudis  P4 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

Eight individuals of this taxon exist across eight locations 
within the Development Envelope, within FCT 7 

Haemodorum loratum  P3 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

A single individual of this taxon exists within the Development 
Envelope, within FCT 1a 

Hemiandra sp. 
Eneabba (H. Demarz 
3687) 

 P3 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

Two individuals of this taxon exist across two locations 
throughout the Development Envelope 

Lepidobolus quadratus  P3 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

Two individuals of this taxon exist at a single location within the 
Development Envelope, within FCT 7 

Mesomelaena stygia 
subsp. deflexa 

 P3 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

25 individuals of this taxon exist across 10 locations within the 
Development Envelope, throughout rehabilitation areas 

Persoonia filiformis  P3 
DBCA, Iluka, 

WEC 
Recorded 

Two individuals of this taxon exist across two locations within 
the Development Envelope, within FCT 7 
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Species ID 

Status 

Source 

Likelihood of 
Occurrence Within 

Development 
Envelope 

Justification EPBC Act  BC Act & 
DBCA 
Listed 

Schoenus griffinianus  P4 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

A single individual of this taxon exists within the Development 
Envelope 

Styphelia obtecta 
T 

(Endangered) 
T 

(Endangered) 
DAWE#, DBCA, 

Iluka, WEC 
Recorded 

55 individuals of this taxon exist across 55 locations within the 
Development Envelope within central rehabilitation areas. 

Verticordia argentea  P2 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

22 individuals of this taxon exist across eight locations within 
the Development Envelope 

Verticordia aurea  P4 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

369 individuals of this taxon exist across 168 locations within 
the Development Envelope 

Unknown Since Land Clearing 

Beyeria gardneri  P3 
DBCA, Iluka, 

WEC 
Recorded 

A single individual of this taxon was previously recorded within 
the Development Envelope, however, has been cleared by 
previous mining activities. 

Eucalyptus johnsoniana 
T 

(Vulnerable) 
T 

(Vulnerable) 

DAWE#, DBCA, 
Iluka, Mattiske, 

WEC 
Recorded 

A single individual of this taxon was previously recorded within 
the Development Envelope, however, has been cleared by 
previous mining activities. 

Grevillea biformis 
subsp. cymbiformis 

 P3 
DBCA, Iluka, 

Mattiske, WEC 
Recorded 

A single individual of this taxon was previously recorded within 
the Development Envelope, however, has been cleared by 
previous mining activities. 

* Sources are:  DAWE – Interrogation of DAWE SPRAT Database (DAWE 2021);  DBCA – Interrogation of DBCA WA Herbarium specimen and TPFL databases (DBCA 2007-, 2021b); Iluka – Tronox-Iluka Database (Iluka 2021); 
Mattiske – Mattiske (2009, 2018); and   WEC – Woodman Environmental (2005, 2006a, b, 2007a, b, c, 2008a, b, 2009a, b, c, 2010, 2012a, b, 2013, 2014a, b, 2015a, b, c, 2016). 
# Species or species habitat known to occur within area. 
~ Species or species habitat likely to occur within area. 
^ Species or species habitat may occur within area. 
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5.3.4 Surface Water and Groundwater Dependent Ecosystems 

A regional study completed by DWER of potential Groundwater Dependent Ecosystems (GDEs) 
in the Northern Perth Basin identified four potential GDEs within the Eneabba region (Rutherford 
et al. 2005): 

• Lake Logue. 

• Lake Indoon. 

• Rocky Spring. 

• Un-named GDE corresponding to a series of small wetlands or topographic depressions 
located along Erindoon Creek, approximately two kilometres north of Rocky Springs Road. 

The surface water dependence of vegetation and permanent and ephemeral water bodies 
(wetlands, drainage channels, topographic lows) was poorly understood in the Eneabba Region.  
In 2009, Soil Water Consultants (SWC) undertook an assessment of surface water dependent 
ecosystems, subsurface water dependent ecosystems and groundwater dependent ecosystems 
(GDEs).   

Surface flow modelling was undertaken by SWC to determine the potential impact of mining on 
surface water flows and subsequently, potential surface water dependent ecosystems.  Potential    
surface water dependent ecosystems were identified using the vegetation distribution and 
wetlands     data reported for Eneabba.  Potential surface water dependent vegetation considered 
all vegetation  types with wetlands, drainage channels and topographic depressions, as described 
in Section 7.1.2. 

The vegetation associated with drainage channels and topographic depressions are located 
outside the Development Envelope, primarily to the south west.  Only one surface water 
dependent ecosystem; a wetland south west of the Proposal area, intersects the Development 
Envelope (Figure 15).  This wetland (Wetland 10) is dependent on subsurface flows which 
recharge the underlying perched aquifer.  This is considered spatially isolated due to the extent 
of the underlying lateritic layer. This is unconnected to the deeper aquifers within the 
Development Envelope. 

The SWC study included a more detailed site specific assessment to accurately identify and  map 
potential GDEs within the Eneabba region.  GDEs can be associated with regional aquifer 
systems as well as perched groundwater systems i.e. Lake Logue represents a perched system 
with the regional groundwater aquifer occurring at depths greater than 10 m below the surface 
(Rutherford et al., 2005). 

The assessment concluded that groundwater dependent ecosystems are restricted to areas 
west of the Warradarge Fault Zone where water table levels are within 8.75 m of the soil surface.  
Elsewhere, groundwater levels are >8.75 m and therefore the vegetation is not considered 
phreatophytic (i.e., non-GDE).   

The locations of surface water and groundwater dependent ecosystems is shown in Figure 15.  
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5.3.5 Weeds 

No Declared Pests or Weeds of National Significance (WoNS) have been recorded in the Study Area 
or Development Envelope (Umwelt 2021).  

One Declared Pest flora taxon, Paterson's curse (Echium plantagineum), is known to occur in the 
vicinity, but outside, of the Study Area (Umwelt 2021). A search of DBCA's WA Herbarium Specimen 
Database did not return any Declared Pests or WoNS from the Study Area.  A search of DAWE's 
SPRAT databases returned an additional four taxa with potential to occur in the Study Area and 
surrounds: 

• Bridal creeper (Asparagus asparagoides); Declared Pest and WoNS. 

• Buffel-grass (Cenchrus ciliaris); WoNS. 

• African boxthorn (Lycium ferocissimum); WoNS. 

• Athel pine (Tamarix aphylla); Declared Pest & WoNS. 

All these species or species habitat are likely to occur within the Development Envelope, with the 
exception of buffel-grass, which may occur within the Development Envelope. 

5.3.6 Dieback 

Phytophthora dieback is the common name for a devastating disease in native plants caused by the 
pathogen Phytophthora cinnamomi. The Eneabba area has been surveyed extensively for 
Phytophthora dieback (Hart, Simpson and Associates 1991, 1992a, 1992b, 1993; Glevan Dieback 
Consultancy Services 2001, 2007, 2008, 2010, 2012, 2013, Terratree 2013, 2015, 2016, 2019).  The 
survey area has varied over time, relative to mine plans, and more recently to rehabilitation 
operations (Iluka 2016b). 

Nine species of Phytophthora have been identified at the Eneabba Operations since 1991 (Umwelt 
2021).  Of these species, P. cinnamomi has been identified as having the greatest impact on native 
vegetation communities and management is focused on this species.  The initial infestation of 
dieback is believed to have occurred pre-mining with the introduction of earthmoving equipment for 
road construction and pastoral clearing.  Due to the relatively low annual rainfall received at 
Eneabba, Dieback is mainly confined to water-gaining sites and drainage lines.  However, Cyclone 
Vance caused a tropical depression in 1999 which resulted in widespread flooding and further 
extended the range of Phytophthora dieback infestations. 

Six Phytophthora species and an additional unknown species have been recorded within, or in the 
vicinity of, the proposed Development Envelope (Umwelt 2021).  Areas of Moderate Confidence 
Phytophthora Dieback Infested native vegetation have been mapped in rehabilitation and 
overburden areas in the south of the Development Envelope (Figure 16). 



Mine Access Road

Admin/Workshop

Brand       Highway

Rocky Springs Road

M 267SA

M 70/821

N

1:32,670 FIGURE:16(A3)ORIG: DRAWN: SCALE: DATE: DWG No: 237301 ver.00M.Bolton D.G.S. Nov. 2019

Location of Dieback Infesed Areas in 
relation to the Development Envelopment

ENEABBA RARE EARTH REFINERY

Legend
Disease Risk Area (DRA)

Development_Envelope

Protection Areas
Protectable

Unprotectable

Dieback Occurrence
Excluded

Infested

Temporarily Uninterpretable

Uninterpretable

Uninfested

Yet to be Interpreted

0 0.5 1 km

Photography flown; Oct 2020



Iluka Midwest Ltd 

 

 

Eneabba Rare Earth Refinery – Section 38 Referral Supporting Document Page 66 of 222 

5.4 Potential Impacts 

Potential impacts to flora and vegetation are: 

• Fragmentation and reduction of vegetation due to land clearing. 

• Loss of significant flora. 

• Loss or degradation of vegetation condition due to dust and gaseous emissions. 

• Loss or degradation of vegetation condition due to altered fire regimes. 

• Loss or degradation of vegetation condition due to hazardous materials spillage. 

• Loss or degradation of vegetation condition due to increased abundance of weeds. 

• Loss or degradation of condition of surface and groundwater dependent ecosystems. 

• Loss or degradation of vegetation condition due to spread of weeds or Dieback. 

• Adverse Impacts on vegetation as a result of radiation emissions from solid waste disposal. 

5.5 Assessment of Impacts 

5.5.1 Fragmentation and Reduction of Vegetation due to Land Clearing 

Table 13 shows the amount of clearing of vegetation for each FTC within the Development Envelope. 
From this it can be seen that no remnant native vegetation will be cleared for implementation of the 
Proposal.  The Proposal will be located primarily on cleared land (60.4% of Proposal footprint) with 
a small area (5.4 ha) of rehabilitated land (shrubland and heathlands) required to be disturbed for 
construction of a surface water diversion bund and the plant site.  Of the rehabilitated land within the 
Proposal footprint (121.9 ha), approximately 116.2 ha has been rehabilitated to farmland. 

As the Proposal is located within the highly disturbed Eneabba mine site primarily on existing cleared 
areas, loss and fragmentation of native vegetation has been avoided. The Proposal will not adversely 
impact remnant native vegetation. 

Table 13: Floristic Community Types Affected by Implementation of the Proposal 

Floristic Community Type 

Total Area (ha) 

Study Area 
Development 

Envelope 
Proposal 
Footprint 

1a 1439.5 3.1 0.0 

1b 729.6 0.0 0.0 

2a 981.7 0.3 0.0 

2b 731.8 0.1 0.0 

3 391.3 0.0 0.0 

6a 12.1 0.0 0.0 

6b 730.9 0.2 0.0 

6c 17.2 0.0 0.0 

7 480.8 3.8 0.0 

8a 2.6 0.0 0.0 

8c 75.5 0.0 0.0 

9 312.8 0.0 0.0 
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Floristic Community Type 

Total Area (ha) 

Study Area 
Development 

Envelope 
Proposal 
Footprint 

11 121.2 0.0 0.0 

12a 19.3 0.0 0.0 

12b 5.0 0.0 0.0 

12c 23.9 0.0 0.0 

14 66.6 0.0 0.0 

15a 2.8 0.0 0.0 

15b 1.9 0.0 0.0 

18 28.2 0.0 0.0 

19 25.6 0.0 0.0 

22a 10.9 0.0 0.0 

Cleared Land 2585.8 286.9 185.9 

Rehabilitated area - Planted Eucalypts 11.8 11.8 0.3 

Rehabilitated area - Shrubland and Heathland 311.3 111.1 5.4 

Rehabilitated area - Farmland 121.2 121.2 116.2 

Total 9,241.2 538.4 307.8 

5.5.2 Loss of Significant Flora 

The majority of significant flora records within the Development Envelope occur within areas of 
rehabilitation, as well as remnant patches of Kwongan heath.  The Proposal Footprint will result in a 
direct impact on two significant flora species, both of which are classified by DBCA as Priority 4. 
Further information on these 2 species is provided below. 

Eucalyptus macrocarpa ssp. elachantha 

Within the Development Envelope 112 individuals of Eucalyptus macrocarpa ssp. elachantha are 
known from 69 locations with these having been identified in rehabilitation areas.  Within the 
Proposal footprint, 32 individuals from 31 locations have been identified, specifically in the ERER 
Plant area (Figure 17). Some of these records are known to be on historic topsoil stockpiles that are 
planned to be disturbed for ongoing rehabilitation of disturbed areas in accordance with the existing 
Native Vegetation Clearing Permit (NVCP 6915/3).   

Umwelt (2021) identified 1,015 individuals of Eucalyptus macrocarpa ssp. elachantha from 538 
locations within the Study Area.  The Atlas of Living Australia has 104 records with these being 
widely distributed outside of the Study Area (Figure 17).  The potential impacts on this species are 
not considered significant (3% loss within the Study Area) and will not adversely impact the survival 
of this species.  Its identification in mine site rehabilitation areas indicates it can be effectively 
returned as part of proven rehabilitation works. 

Verticordia aurea 

Within the Development Envelope 369 individuals of Verticordia aurea are known from 168 locations.  
Within the Proposal Footprint 16 individuals of Verticordia aurea from 9 locations have been 
identified.  Some of these records are known to be on historic topsoil stockpiles that are part planned 
to be disturbed for ongoing rehabilitation of disturbed areas, in accordance with existing NVCP 
6915/3.  
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Umwelt (2021) identified 33,582 individuals from 4,355 locations.  The Atlas of Living Australia has 
34 records with these being distributed outside of the Study Area ( 
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Figure 18).  The potential impacts on this species are not considered significant (4.3% loss within 
the Development Envelope and 0.05% loss within the Study Area) and will not adversely impact the 
survival of this species.  Its identification in mine site rehabilitation areas indicates it can be effectively 
returned as part of proven rehabilitation works. 

Given this information, the Proposal will not result in loss of biological diversity and ecological 
integrity of flora and vegetation will be maintained.  
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5.5.3 Loss or Degradation of Vegetation Condition due to Dust & Gaseous 
Emissions 

The Proposal is situated in a disturbed area that has a long history of managing dust emissions as 
a result of mining and associated ore processing operations.  No significant degradation of 
vegetation condition has been observed in areas adjacent to the Mine Site. 

The Proposal will not result in significant air emissions.  Engineering controls have been incorporated 
into design of the refinery to minimise particulate and gaseous emissions e.g. scrubbers, bag 
houses, enclosed operating areas, transport of product in sealed containers/bags.  Results of the air 
quality modelling conducted for the Proposal (Section 9.5.2) show that air quality criteria at sensitive 
receptors will be complied with and ground level concentrations are well below required 
concentrations for some kilometres from the Proposal.  It is not considered likely that loss or 
degradation of vegetation condition from dust or gaseous emissions will occur as a result of the 
Proposal. 

5.5.4 Loss or Degradation of Vegetation Condition due to Altered Fire Regimes 

The Proposal is located in a cleared area within a brownfield mine site.  The Proposal does not 
introduce significantly different risks of fire that may cause loss or degradation of vegetation.  
Controls currently implemented at the operation have prevented fire and fire control systems are in 
place to extinguish fires that are either generated as a result of Iluka activities or that may spread 
into the mine site areas from external sources. 

5.5.5 Loss or Degradation of Vegetation Condition due to Hazardous Materials 
Spillage 

Contamination of soil by spillage of hazardous materials (reagents, hydrocarbons and rare earth 
concentrates) can result in reductions to vegetation health and induce mortality.  Similarly, leakage 
from tailings pipelines can smother vegetation with very fine silts and release of process water into 
the environment can induce vegetation mortality. 

Storages of on-site hazardous materials would be constructed and operated in accordance with 
relevant Australian Standards and Codes of Practice (e.g. bunding) reducing the likelihood of spilled 
material reaching native vegetation in the event of an uncontrolled discharge.  

Tailings and return water pipelines from the In-Ground TSF to the refinery will be located in earthen 
bunds to allow capture of leaks or spills.  These will be preferentially located within existing 
infrastructure corridors.  Leak detection systems will be installed to allow rapid shut down of pumping 
to minimise the volume of any spilt material.  Given the In-Ground TSFs are located within cleared 
land, the likelihood of loss or degradation of vegetation condition in the surrounding areas from 
pipeline leaks or spills is considered to be very low. 

The rare earth products would be stored in a bunded and covered area within the refinery plant to 
minimise the risk of environmental contamination.  Given the refinery plant area is located within 
cleared land, the likelihood of loss or degradation of vegetation condition in the surrounding areas is 
considered to be very low. 

Spillages of reagents and rare earth products during transport may occur.  To minimise the potential 
for spillage, the rare earth products will be transported in sealed bags located within sealed 
containers.  Transport agents with experience in transport of hazardous materials and where 
required, appropriate licences will be engaged with active speed limits on site. 



Iluka Midwest Ltd 

 

 

Eneabba Rare Earth Refinery – Section 38 Referral Supporting Document Page 73 of 222 

5.5.6 Loss or Degradation of Vegetation Condition due to Changes to Surface and 
Groundwater Environments 

No direct impacts to the vegetation in the intermittent wetland ecosystems to the west of the Proposal 
are expected.  The lateritic perching layer which supports these wetlands is spatially isolated and is 
outside of the Development Envelope.  Therefore, it is likely no impacts will occur on the function 
and quality of these wetlands by avoiding disturbance to, or intersection with, the lateritic layer. 

Hydrologic modelling conducted by Water Technology (2021) determined the Proposal resulted in 
no impact to surface water levels, extents or flow path distribution in downstream or upstream areas, 
including the wetland ecosystems, drainage lines and topographic depressions.  The avoidance of 
adverse impacts is contingent on the construction and maintenance of mitigating surface water 
infrastructure to contain and direct surface water flows. 

Potential GDE vegetation is confined to the west of the Warradarge Fault Zone, west of the Brand 
Highway which is outside of the Development Envelope.  Elsewhere, groundwater is generally >8.75 
m; the maximum rooting depth for vegetation to be considered solely reliant on soil stored moisture 
(SWC 2009).  No additional groundwater abstraction is required for implementation of the Proposal.  
The Proposal as such will not result in a decrease in water levels as a result of groundwater 
abstraction. 

Groundwater mounding associated with water storage dams and In-Ground TSFs can result in 
groundwater rising within 8.75 m of the ground surface and this has been observed previously at the 
Eneabba mine site (SWC 2009).  Hydrogeological modelling conducted by Jacobs (2021) found 
there is potential for groundwater mounding below the In-Ground TSFs to just below ground surface.  
For this reason, the In-Ground TSF design incorporates use of low permeability liners and seepage 
recovery systems to minimise seepage and thus development of a groundwater mound.  It is 
considered unlikely as such that vegetation adjacent to In-Ground TSFs and other water storage 
dams associated with the Proposal will develop a dependence on mounded groundwater.  

5.5.7 Loss or Degradation of Vegetation Condition due to Increased Abundance of 
Weeds or Dieback 

No Declared Pests or WoNS have been recorded within, or in the immediate vicinity, of the Proposal 
footprint.  Whilst unlisted weeds have been recorded in vegetation field assessments (Umwelt 2021), 
these occurrences were confined to remnant native vegetation (FCTs 18, 19 and 22a) which lie 
outside the Proposal footprint.  With the continuation of existing weed hygiene practices, an increase 
in the abundance of weeds is considered unlikely. 

Areas of Moderate Confidence Phytophthora Dieback Infested native vegetation have been mapped 
in rehabilitation areas in the Development Envelope (Umwelt 2021).  The Proposal footprint is 
confined to existing cleared areas and a very small area of rehabilitated land which have not been 
assessed to be infested with Phytophthora dieback.  Through avoidance of infested areas, use of 
existing roads and following existing vehicle and equipment hygiene procedures applicable to the 
whole Eneabba mine site, an increased in the area affected by Dieback is considered unlikely to 
result from implementation of the Proposal. 

5.5.8 Impacts on Flora Due to Radiation 

Potential impacts on flora from radiation were modelled using the ERICA tool and are discussed in 
the Radiation Impact Assessment (Appendix J and sub reports), noting that the highest radiation 
activity of the solid waste material has been considered in this assessment.  

Tailings associated with the Proposal can impact on flora where the flora is directly exposed to the 
material. During operations and the rehabilitation phase for each In-Ground TSF, tailings is directly 
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exposed, whereas post-closure exposure potential is significantly lower due to construction of a 
minimum 4 m thick cover (average 6 m) as described in Section 2.3.3.  

Modelling indicates any aquatic flora should it establish on the active TSF would receive a dose 
above the screening limit of 10 µGy/h at 100% occupancy.  However, these dose rates relate to a 
population that does not currently exist and would cease to exist at closure. Colonisation of aquatic 
flora within the TSF during operations is unlikely to occur due to the unfavourable conditions within 
the waste cells. On completion of deposition of tailings, the TSF surface will be left to dry out and 
then covered removing any potential colonisation of aquatic fauna. 

No specific modelling of terrestrial fauna was completed during operations as the tailing facilities are 
located within the clearing envelope with no native or revegetated flora within the surrounding areas. 
Additionally, it is considered highly unlikely that terrestrial fauna will establish on top of the active 
TSF during operations. Following closure and cover placement, with attenuation by distance and 
shielding effects from the rootzone, the effect on terrestrial flora is extremely low (approximately 
1,000-fold below screening level). 

Overall, the potential impact to both terrestrial and aquatic flora is considered to be insignificant. 

5.6 Mitigation 

Iluka has applied the mitigation hierarchy in relation to flora and vegetation management to ensure 
the floristic values of the area is not adversely impacted by the Proposal.  Mitigation measures are 
listed in Table 14. 
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Table 14: Flora and Vegetation Mitigation Measures 

Mitigation 
Hierarchy 

Mitigation Measure 

Avoid 

• The Proposal is located within the existing brownfield Eneabba mine site. 

• The Proposal has been designed to avoid: 

⎯ Existing remnant native vegetation and rehabilitated areas to ensure development occurs within existing cleared areas where 
practicable. 

⎯ Existing records of significant flora where practicable. 

⎯ Stands of native vegetation where practicable, with development remaining within currently cleared areas which act as a natural 
firebreak. 

⎯ Wetlands and GDEs. 

⎯ The potential to introduce weeds into surrounding native vegetation. 

• Known locations of significant flora species are included in the site’s GIS to ensure locations are avoided during Proposal development and 
operations. 

• Existing groundwater abstraction systems and allocation for the Eneabba mine site will be utilised, avoiding the need for additional 
groundwater abstraction and increased pressure on local aquifers. 

Minimise 

• The Proposal footprint will be kept to the minimal amount possible to: 

⎯ Minimise ground disturbing activities which may generate excess dust. 

⎯ Minimise clearing of revegetated areas within the Development Envelope 

⎯ Minimise impacts of groundwater mounding on GDE's (Proposal located east of the Warradarge Fault). 

• Existing disturbed areas of the Eneabba mine site will be used for site infrastructure to minimise exposed areas subject to wind erosion. 

• Ground disturbing activities and topsoil spreading will be minimised during periods of high wind. 

• Application of the Iluka land disturbance procedure to manage the Proposal footprint. 

• Land disturbance will be undertaken progressively to minimise total ground disturbance. 

• Engineering controls incorporated into design of the refinery to minimise particulate and gaseous emissions e.g. scrubbers, bag houses, 
enclosed operating areas, transport of product in sealed containers/bags. 

• Topsoil and vegetation (including woody debris) would be re-spread over rehabilitated areas to act as a seed source and to protect the soil 
from erosion. 

• Vehicle and equipment hygiene procedures used at the Eneabba mine site will continue to be implemented for vehicles and equipment used 



Iluka Midwest Ltd 

 

 

Eneabba Rare Earth Refinery – Section 38 Referral Supporting Document Page 76 of 222 

Mitigation 
Hierarchy 

Mitigation Measure 

in construction of the Proposal and rehabilitation of disturbed areas. 

• Dieback and weed management and control procedures used at the Eneabba Mine Site will be implemented for the Proposal. 

• Construction of surface water management infrastructure to divert surface water flows around operational areas. 

• In-Ground TSF design includes use of double HDPE liners and underdrainage systems to minimise mounding and seepage to groundwater  

• The site induction program would provide information on: 

⎯ Protection of vegetation and ground disturbance authorisation procedures. 

⎯ Significant flora species, exclusion zones and ground disturbance authorisation procedures. 

⎯ Prevention and management of fires. 

• Hazardous materials will be stored and handled in accordance with AS 1940, AS 3833 or AS 3780, the Dangerous Goods Safety Act, 2004 
(WA), any conditions identified as part of EP Act Part V licensing or associated regulations. 

• Mobile equipment pre-start checks, and maintenance will be undertaken in designated workshop areas located outside the Development 
Envelope, within existing mine site areas.  

• Minor spillage occurring as a result of accidents or breakdowns will be addressed by communicating, controlling, containing, and cleaning 
up the spill and reported through Iluka's internal incident reporting procedure. 

• Tailings and return water pipelines will be earthen bunded to contain spillages.  

• Spill kits would be located at strategic locations throughout the Proposal area and employees trained in their use 

• Firefighting equipment will be located on site and emergency personnel will be trained in fire response. 

• Vehicles will not be permitted to leave access tracks or cleared areas. 

• All machinery and vehicles undertaking clearing activities would be fitted with firefighting equipment. 

• The existing Hot Work Permit system will be implemented for the Proposal. 

Rehabilitate 

• Preparation and regular update of a Closure Plan (ERER Closure Plan, Iluka 2021a) consistent with DMIRS and EPA Guidelines for 
Preparing Mine Closure Plan (DMIRS, 2020b). 

• Local provenance seed and propagated material would be used, if required, to rehabilitate disturbed areas. 

• Progressive rehabilitation would be undertaken on disturbed areas as they become available to limit dust emissions. 

• Disturbed areas will be rehabilitated post closure in accordance with the ERER Closure Plan (Iluka 2021a), including: 

⎯ Rehabilitating dieback affected areas with resilient species and communities. 

⎯ Designing final landform to incorporate surface water management 
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Mitigation 
Hierarchy 

Mitigation Measure 

⎯ Designing In-Ground TSF cover to minimise ingress of water into In-Ground TSFs post closure ensuring changes to local 
groundwater levels and quality do not result. Cover design of the In-Ground TSF will minimise long term wind erosion of tails or soil 
materials 

• Hazardous spills would be cleaned up and contaminated soils would either be remediated or removed from site by a licensed third party. 
Incident investigation would be undertaken as required to determine the cause of environmentally harmful spills/leaks and control measures 
identified to prevent future incidents. As required, spills will be reported to the relevant authorities. 

• Decommissioning and removal of all hazardous storages and hazardous materials pipelines at closure of Proposal. 

• Re-instatement of pre-mine surface water flows to minimise potential impacts on surface water dependent ecosystems downstream. 
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5.7 Predicted Outcome 

The predicted outcome was determined based on the assessment of the impacts and the EPA 
Consideration of Significance as provided in the EPA Statement of Environmental Principles, Factors 
and Objectives (EPA, 2020a).  The results of the assessment are provided in Table 15. 

From this it can be seen that the EPA Objective for Flora and Vegetation can be met for this Proposal.  
Location of the Proposal within the brownfield Eneabba Mine Site means that no remnant native 
vegetation is required to be cleared, with only a very small area (5.4 ha) of rehabilitated land 
supporting native vegetation to be cleared.  Indirect effects on native vegetation are insignificant 
given the management and mitigation measures proposed.  Disturbed areas will be progressively 
rehabilitated and given previous experience at the Eneabba mine site there is a high level of 
confidence that this can effectively be achieved.  

The impacts on flora and vegetation from this Proposal are considered to be minimal and not 
significant.  These impacts can be managed by existing processes which regulate activities at the 
Eneabba mine site.  Table 16 provides the relevant regulatory tools that are available to manage the 
identified potential impacts to flora and vegetation to achieve EPA’s objectives for that factor. 

A Native Vegetation Clearing Permit (NVCP) under Part V of the EP Act will be required for 
implementation of this Proposal if it was not to be assessed by the EPA under Part IV of the EP Act.  
Iluka has obtained such permits from DMIRS for other recent activities at the Eneabba mine site and 
anticipates that this process could be successfully used to assess the impacts of the small amount 
of clearing likely to be required and manage the impacts via application of conditions to such a permit. 
These clearing permits will include revegetation conditions for the areas disturbed. 

Rehabilitation and restoration of the Proposal area will be managed through the State Agreement 
proposal, which includes “measures to be taken for the protection and management of the 
environment including rehabilitation and/or restoration of the mined areas, the prevention of the 
discharge of tailings, slimes, pollutants or overburden into the surrounding country, water courses, 
lakes or underground water supplies” Section 6B (3)(i).
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Table 15: Assessment of Impact Significance - Flora and Vegetation 

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

Significant) 

Values, sensitivity, and quality of the impacted 
environment which is likely to be impacted 

The identification and assessment of values has been considered during the Proposal design. 
The following was noted in relation to key values: 

• The Development Envelope consists primarily of cleared or rehabilitated land that has 
undergone disturbance for previous mining activities.  The Proposal footprint has been 
located entirely on cleared or rehabilitated land within the brownfield mine site.  

• One flora species (Styphelia obtecta) listed as Threatened under the EPBC Act and BC 
Act is known to be present in the Development Envelope, however the Proposal footprint 
has been located to avoid any clearing of this species. 

• Two Priority 4 flora species (Eucalyptus macrocarpa ssp. elachantha and Verticordia 
aurea) are present within the Development Envelope and Proposal footprint.  
Approximately 3% and 0.05% of the known individuals occur within the wider Study 
Area.  Both species are also known to be present outside of the study area. 

Based on the above, Iluka believes that should the Proposal be implemented, it would not 
significantly impact the value, sensitivity and quality of the environment 

Not Significant 

Extent (intensity, duration, magnitude, and 
footprint) of the likely impacts 

The Development Envelope consists primarily of cleared or rehabilitated land that has 
undergone disturbance for previous mining activities (98.6%).  The Proposal footprint has 
been located entirely on cleared or rehabilitated land within the brownfield mine site. About 
121.9 ha (39.6%) of the Proposal footprint is considered to be undergoing rehabilitation, with 
the remaining 185.9 ha (60.4%) currently cleared. 

As individual tailings areas are completed and upon cessation of refining activities, the 
environment in the areas of non-permanent infrastructure will be rehabilitated to post mining  
land uses consistent with the endorsed Eneabba Rare Earth Refinery Closure Plan (Iluka 
2021). 

Not Significant 

The consequence of the likely impacts (or 
change). 

No unacceptable consequence to remnant vegetation will result from implementation of the 
Proposal as the majority is located on cleared or rehabilitated areas (60.4% and 39.6% 
respectively) within the brownfield mine site.  Impacts on significant flora will be minimal in the 
local and regional context with only two Priority 4 flora species directly impacted.  Both 
impacted flora species have been observed in rehabilitated areas within the mine site giving 
confidence they can be reinstated as part of future rehabilitation actions. 

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

Significant) 

The resilience of the environment to cope with 
the impact or change 

The Proposal is located within a brownfield mine site which has been subject to disturbance 
over decades.  Surrounding areas are also used for agriculture.   

No individual flora species were identified of being at risk of a change in conservation status 
as a result of implementation of the Proposal. 

Iluka have rehabilitated disturbed areas of the Eneabba mine Site back to native vegetation, 
with both Priority 4 flora species directly impacted by the Proposal being observed in 
rehabilitated areas.  Knowledge about effective rehabilitation techniques has increased during 
the mine life and current rehabilitation activities reflect the continuous improvement approach.  
As such, Iluka believes native vegetation can be sustainably re-established through 
rehabilitation and closure commitments. 

Not Significant 

Cumulative impacts with other existing or 
reasonably foreseeable activities, 
developments, and land uses 

The Proposal has been considered in the context of previous and existing activities being 
undertaken at the Eneabba mine Site.  The Proposal location has been selected specifically 
to minimise cumulative impacts by using existing highly disturbed land.  

There are no other existing or reasonably foreseeable activities, developments or land uses 
proposed within the areas potentially impacted by the Proposal, which may have a cumulative 
impact upon flora, vegetation, and their associated values. 

Not Significant 

Connections and interactions between parts of 
the environment to inform a holistic view of 
impacts to the whole environment 

Key connections and interactions between flora, vegetation and the environment, relate to 
potential changes to surface water, groundwater, and soil quality.   

A series of wetlands west of the Proposal footprint were considered to assess potential 
impacts on surface water dependent ecosystems.  Hydrological modelling considering 
implementation of Proposal specific surface water management infrastructure found that no 
significant impacts would occur on the wetlands and associated vegetation.  

The nearest groundwater dependant vegetation to the Proposal was considered unlikely to be 
impacted by potential changes to groundwater, largely due to the significant separation 
distance between source and receiving environment. All GDE's are located west of the 
Warradarge Fault Zone and this geological feature will prevent impacts on GDE's. 

No unacceptable impacts to flora, vegetation, and their relevant values due to multiple or 
overlapping Proposal sources were identified resulting from potential changes to surface 
water or groundwater. 

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

Significant) 

The level of confidence in the predictions of 
impacts and the success of proposed 
mitigation 

Detailed flora and vegetation surveys have been undertaken for the Eneabba mine site over 
multiple seasons and years by accredited botanists and ecological consultants (Section 
5.3.1), with results being subject at times to third-party peer review.  Results from these 
surveys have informed the assessment process as well as Proposal design. 

The experience gained during the long operating history at the Eneabba mine Site and other 
mineral sand processing operations on the Swan Coastal Plain has been considered when 
designing the Proposal and developing management and mitigation measures.  

Iluka has a high level of confidence in the predictions of potential impacts to flora and 
vegetation and the success of proposed mitigation measures. 

Not Significant 

Public interest about the likely effect of the 
proposal or scheme, if implemented, on the 
environment and public information that 
informs the EPA’s assessment. 

Iluka developed and implemented a detailed and thorough stakeholder engagement program 
for Eneabba Phases 1 and 2 and the Proposal which included the Eneabba community, 
adjacent landowners, the Shire of Carnamah and a number of State and Federal government 
agencies.  The focus of this engagement program was on high interest and high influence 
stakeholder groups, particularly the Eneabba community.  Engagement activities included 
briefings with key stakeholders including state and local government agencies and industry 
associations, meetings with Traditional Owners, interviews with representatives of community 
groups and businesses from Eneabba and a community forum providing an open house 
opportunity for the Proposal team to meet members of the Eneabba community and present 
the rare earths refinery. 

No material concerns relating to any of the information shared relating to impacts to flora and 
vegetation as a result of the project were raised.  A summary of consultation is provided 
within a Proposal-specific consultation register (Section 3.3). 

All issues identified by stakeholders relating to potential impacts inherent to flora and 
vegetation values have been considered in this assessment 

Not Significant 
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Table 16: Other Statutory Decision Making Processes Capable of Managing Impacts to Flora and 
Vegetation 

Factor Objective Regulatory Tools 

To protect flora and vegetation 
so that biological diversity and 
ecological integrity are 
maintained 

Part V of the Environmental Protection Act 1986 – Clearing of Native 
Regulations: 

NVCP include enforceable conditions that manage vegetation 
clearing quantities, significant flora, changes to surface and 
groundwater and the introduction/spreading of weeds and dieback 
and rehabilitation.  

An existing NVCP (6915/3) covers the regrowth vegetation on 
topsoil stockpiles located within the Disturbance Footprint. 6915/3 
can be amended to include the 5.4 ha of revegetation required to 
be cleared in the Proposal. 

Part V of the Environmental Protection Act 1986 – Prescribed 
Premises, Works Approvals and Licences: 

Environmental Operating Licence L5646/1994/10 include 
conditions that require fugitive emissions to be managed in 
accordance with the Eneabba Dust Management Plan and the 
containment of infrastructure. The licence can be amended to 
incorporate the hazardous materials, gaseous emissions and dust 
management of the Proposal. 

Dangerous Goods Regulations 2007: 

A Dangerous Goods site must store hazardous material within a 
compounds or other system that enables the containment and 
recovery of any spilled or leaked dangerous goods. 

The hazardous material required for the Proposal will require a 
Dangerous Goods licence and therefore have to include 
containment measures to limit spillages/leaks. 

Mineral Sands (Eneabba) Agreement Act 1975: 

State Agreement Act proposal includes “measures to be taken for 
the protection and management of the environment including 
rehabilitation and/or restoration of the mined areas, the prevention 
of the discharge of tailings, slimes, pollutants or overburden into the 
surrounding country, water courses, lakes or underground water 
supplies” Section 6B (3)(i).  This information is largely described in 
the ERER Closure Plan which outlines, amongst other things:  

• Rehabilitation standards. 

• Native vegetation completion criteria. 

• TSF design. 

• Final surface water drainage design. 
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6. TERRESTRIAL FAUNA 

6.1 EPA Objective 

The EPA Objective for Terrestrial Fauna is 'to protect terrestrial fauna so that biological diversity and 
ecological integrity are maintained' (EPA, 2016e). 

6.2 Policy and Guidance  

Terrestrial fauna is protected under Commonwealth and State legislation, primarily governed by 
three Acts: 

• EPBC Act. 

• EP Act. 

• BC Act. 

In addition to Commonwealth and State legislation, the following policy and guidance statements 
were considered in the design of fauna surveys and in the impact assessment for terrestrial fauna: 

• EPA Statement of Environmental Principles, Factors and Objectives (EPA, 2020a). 

• EPA Environmental Factor Guideline – Terrestrial Fauna (EPA, 2016e). 

• EPA Technical Guidance – Terrestrial Fauna Surveys (EPA, 2016i). 

• EPA Technical Guidance – Terrestrial Vertebrate Fauna Surveys (EPA, 2020b). 

• EPA Technical Guidance – Sampling of short-range endemic invertebrate fauna (EPA, 
2016g). 

• DAWE Survey Guidelines for Australia’s Threatened Birds (DAWE, 2010). 

• EPBC Act Referral Guidelines for three threatened black cockatoos: Carnaby’s Cockatoo, 
Baudin’s Cockatoo and Forest Red-tailed Black-Cockatoo (DAWE 2012).  

6.3 Receiving Environment 

The Proposal is located within the Lesueur Sandplain Subregion of the Geraldton Sandplains 
Bioregion. 

The Development Envelope consists primarily of cleared or rehabilitated land that has undergone 
disturbance for previous mining activities.  Remnant vegetation forms less than 2% of the 
Development Envelope.  Rehabilitated land includes land to be returned to agricultural use and land 
returned to native ecosystems. 

Terrestrial fauna and habitat values of the area were considered as part of selection of the location 
and design of the Proposal. The values are described in the following sections. 

6.3.1 Baseline Studies 

A number of fauna surveys have been conducted in the Eneabba region over the course of the 
mining operations.  These include baseline surveys of undisturbed vegetation to characterise 
existing fauna and monitoring of fauna in rehabilitated areas.  Key previous studies relevant to the 
Proposal area include: 
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• Fauna Review; Eneabba (Bancroft and Bamford 2006).  A basic fauna survey was 
undertaken on one day in October 2005.  The literature review included database searches 
and reviews of invertebrate and vertebrate fauna reports from 1980 – 2000.   

• Assessment of Significant Habitat for Carnaby’s Cockatoo Calyptorhynchus latirostris 
in the Eneabba region (Johnstone and Kirkby 2007).  This survey aimed to identify any 
foraging, breeding or roosting habitat within the future mining area at the Eneabba 
Operations, with data collected September 2006, April 2007, July 2007, and August 2007. 

• Fauna Values of Proposed Future Mining Areas in the Eneabba Region (Bamford 
2007a). This basic fauna survey was undertaken across three days in September 2007. The 
survey involved fauna habitat assessment, opportunistic observations, active searching for 
reptiles and short range endemic invertebrates at 23 sites, spot-lighting and bat call detection.   

• Survey for the Shield-backed Trapdoor Spider Idiosoma nigrum in Iluka lease areas at 
Eneabba (Bamford 2007b).  This targeted survey was undertaken on two days in December 
2006, at nine sites across the Eneabba Operations. 

• Fauna Investigations of Iluka’s Proposed Eneabba Future Mining Operations with a 
focus on IPL North and IPL South Deposits (Bamford 2009).  A basic fauna survey was 
undertaken on two days in November 2008, also including searching for foraging signs of 
Carnaby’s Cockatoo, searching for the katydid Phasmodes jeeba, searching for burrows of 
Shield-backed Trapdoor Spider (Idiosoma nigrum) and searching for short range endemic 
invertebrates. 

• Carnaby’s Cockatoo Habitat Assessment IPL North Eneabba Region (Johnstone and 
Kirkby 2013).  This survey includes a review of known Carnaby’s Cockatoo records in the 
region, site visits to search for evidence of cockatoo foraging and mapping of potential 
foraging habitat. 

• Iluka Resources Limited IPL North Project Area Fauna Assessment (Everard and 
Bamford 2013).  This survey was undertaken across two days in September 2012 and was 
supported with an extensive desktop assessment.  The survey included habitat assessment, 
targeted searches for conservation significant fauna and opportunistic observations of fauna. 

A Proposal specific vertebrate fauna survey and targeted cockatoo habitat survey was undertaken 
by Western Wildlife within the Development Envelope and surrounding areas (Western Wildlife 
2021).  The Study Area (1,303 ha) included cleared areas, rehabilitated areas of various ages and 
remnant native vegetation. The desktop study component assessed the likelihood of conservation 
significant fauna occurring within the study area, and the extent of existing fauna habitats.  The 
subsequent field survey (July 2021) served to contextualise the extent of fauna habitats from the 
desktop study, and to identify foraging, roosting, and breeding habitats for Carnaby’s Cockatoo.  The 
full report is provided as Appendix D. 

6.3.2 Fauna Habitat 

Habitat mapping was undertaken using landform descriptions and vegetation mapping (created by 
Woodman Environmental Consulting in 2010), observations made by fauna personnel in the field 
and interpretation of aerial photography.  

Six fauna habitat types were identified within the survey area plus cleared land.  These are described 
in Table 17 and displayed in Figure 19. 

The native habitats in the study area are considered common and widespread in the IBRA sub region 
(Western Wildlife 2021).  Rehabilitation areas are likely to support a similar, but smaller, subset of 
the flora species that occur in the Kwongan heaths.  Although all vegetation has some value as 
ecological linkage, the habitats in the study area are considered unlikely to be part of a significant 
ecological linkage (Western Wildlife 2021).  
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It is noted that cleared land and rehabilitated land comprises about 53.3% and 45.3% of the 
Development Envelope respectively.  The Proposal footprint is located entirely on cleared land or 
rehabilitated land. 

Two habitats, Kwongan Heath (Uplands) and rehabilitation (Shrublands and Heathlands) were 
identified as suitable foraging habitat for Carnaby Cockatoos, with several individuals recorded 
actively utilising the habitats during the field surveys.  It was noted that the latter rehabilitation habitat 
contained sections void of suitable foraging plants and roosting habitat (Western Wildlife 2021).   
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Table 17: Fauna Habitats of the Study Area 

Fauna Habitat Description Key Habitat Elements 

Total Area (ha) 

Development 
Envelope 

Study 
Area 

Kwongan Heath - 
Uplands 

Floristically diverse low heath or shrubland 
dominated by sclerophyllous plants, 
particularly from the families Myrtaceae and 
Proteaceae.    

Occurs on sandplains and lateritic low rises 
that comprise the majority of the survey area.    

Contains a mix of shrub species, sometimes 
with emergent low eucalypts or Woody Pear 
(Xylomelum angustifolium). 

Contains variable amounts of important 
Carnaby’s Cockatoo food-plants, such as 
Banksia sessilis, Banksia kippistiana and 
Banksia attenuata. 

• Likely to support a substantially intact 
faunal assemblage. 

• Foraging habitat for Carnaby’s Cockatoo 
(Banksia spp and Hakea spp.) 

• Nectar resource for honeyeaters and 
Honey Possum 

• Emergent eucalypts provide crevices for 
arboreal reptiles. 

• Nesting habitat for small birds. 

7.2 392.2 

Kwongan Heath - 
Lowlands 

Structurally similar to the upland Kwongan 
Heath, but is dominated by Allocasuarina 
microstachya, Melaleuca spp. and 
Verticordia spp., lacking the Banksia spp. 
found in other areas.   

Occurs on sandy and sandy-clay flats and 
low-lying areas. 

• Likely to support a substantially intact 
faunal assemblage. 

• Nectar resource for honeyeaters and 
Honey Possum 

• Emergent eucalypts provide crevices for 
arboreal reptiles. 

• Nesting habitat for small birds. 

• Lacks important food-plants for Carnaby’s 
Cockatoo 

0.2 87.0 

Minor Drainages 

Occur in low-lying areas and are vegetated 
with a Melaleuca shrubland. In most years is 
unlikely to hold water for long and does not 
provide habitat for more aquatic species. 

• Habitat for frogs 

• Nesting habitat for small birds. 0.0 17.9 
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Fauna Habitat Description Key Habitat Elements 

Total Area (ha) 

Development 
Envelope 

Study 
Area 

Rehabilitation – 
Shrublands and 

Heaths 

Varied in age, structure and plant species 
composition, but overall tends to be a 
shrubland or heathland with emergent 
Eucalypts. 

Many areas include important food plants for 
Carnaby’s Cockatoo, including Banksia spp., 
but some areas were entirely myrtaceous 
and lacked food plants for cockatoo. 

• Likely to support some native fauna, 
particularly birds and larger native 
mammals such as Kangaroos and the 
Echidna.  Reptiles are likely to be slower to 
colonise these areas. 

• Variable foraging habitat for Carnaby’s 
Cockatoo (Banksia spp and Hakea spp.) 

• Nectar resource for honeyeaters and 
Honey Possum 

• Nesting habitat for small birds. 

111.1 311.3 

Rehabilitation – 
Planted Eucalypts 

Stands of planted eucalypts occur within 
farmland.  Little to no understory vegetation 
present.  

• Likely to support a small group of native 
fauna, including birds that feed in eucalypt 
foliage and flowers, arboreal reptiles and 
larger mammals such as kangaroos. 

• Eucalypts provide crevices for arboreal 
reptiles. 

• Roosting and nesting sites for some birds. 

11.8 11.8 

Rehabilitation – 
Farmland 

Areas to be returned to agricultural use. 
Supports introduced pasture species.  

• Foraging habitat for Emu, kangaroos, and 
aerially foraging birds. 

121.2 121.2 

Cleared 
Land disturbed for mining that may be 
undergoing rehabilitation or is still in use for 
mining related infrastructure. 

• May support a few generalist fauna 
species. 286.9 361.8 

Total 538.4 1,303.1 
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6.3.3 Significant Fauna 

The 2021 desktop study identified 214 vertebrate fauna species as potentially occurring within or 
surrounding the study area, including 118 birds, 60 reptiles, 10 amphibians and 26 mammal species, 
of which seven species were introduced (Western Wildlife 2021).  During the July 2021 field work, 
40 vertebrate fauna species were opportunistically identified during the field survey, including 32 
birds, 1 reptile, 2 amphibians and 5 mammal species, of which three were introduced.  

A number of significant fauna have potential to exist in the Proposal area.  Table 18 describes the 
likelihood of occurrence of these species. 

Ten conservation significant fauna species were identified to potentially occur within the Study Area.  
Of these, five are vertebrate species and five are invertebrates.  Carnaby's Cockatoo is the only one 
of these species which has been recorded in the Development Envelope in either previous fauna 
studies or the 2021 assessment. 
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Table 18: Potential Significant Fauna Species Within the Study Area 

Species ID 
Common 

Name 

Status 
Likelihood 

of 
Occurrence 

Justification EPBC 
Act  

BC Act & 
DBCA 
Listed 

Vertebrate Fauna 

Calyptorhynchus 

latirostris 

Carnaby's 
Cockatoo 

EN EN Recorded 
This species was recorded throughout the study area in July 
2021 and utilises several habitats of the area for foraging and 
roosting. It is also known in the area from previous surveys. 

Parantechinus apicalis Dibbler EN EN Very Unlikely 

This species is not known to occur on the mainland of 
Western Australia and occurs only on islands to the west of 
Jurien Bay. This species is extremely unlikely to occur in the 
study area. 

Egernia stokesii badia 
Western Spiny-

tailed Skink 
EN VU Very Unlikely 

This species occurs in York Gum woodlands habitat of the 
surrounding region, which is absent from the study area. This 
species is very unlikely to occur. 

Dasyurus geoffroii Chuditch VU VU Very Unlikely 
This species is considered locally extinct in the region and is 
very unlikely to occur in the study area. 

Leipoa ocellata Malleefowl VU VU Possible 

This species has been recorded twice within 30 km of the 
study area.  While portions of the heath habitat are potentially 
suitable habitat for foraging, the vegetation is considered too 
sparse to support breeding populations.  No nesting mounds 
were recorded in the study area.  

Falco peregrinus Peregrine Falcon  OS Potential 

A singular record of the species exists within 30 km. No 
suitable nesting habitat was recorded in the study area, but it 
was noted to inhabit large ranges.  This species could 
potentially forage in the study area, but breeding habitats are 
absent. 

Neelaps calonotos 
Black-striped 

Snake 
 P3 Likely 

A singular record exists within 30 km, to the south of the site.  
Suitable habitat exists within the Kwongan heaths of the study 
area, and it is considered likely to occur. 
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Species ID 
Common 

Name 

Status 
Likelihood 

of 
Occurrence 

Justification EPBC 
Act  

BC Act & 
DBCA 
Listed 

Macropus irma Western Brush 
Wallaby 

 P4 Possible There are no records within 30 km of the study area.  The 
area is within this species known range and is considered 
possible to occur within the wooded components of the study 
area.  It is considered likely that its occurrence would be rare 
within the region. 

Aspidites ramsayi Woma  P1 Unlikely There are no records within 30 km of the study area.  This 
species is considered locally extinct, and while suitable habitat 
exists, it is unlikely to occur. 

Invertebrate Fauna 

Idiosoma nigrum Shield-backed 
Trapdoor Spider 

VU EN Unlikely A recent review of the Idiosoma genus has resulted in 
Idiosoma nigrum being split into several newly recognised 
species (Rix et al. 2018).  This species occurs within the 
central and central-western wheatbelt and is considered 
unlikely to occur within the study area. 

Idiosoma kwongan Kwongan Heath 
Shield-backed 

Trapdoor Spider 

VU EN Possible This species is restricted to small areas in the vicinity of 
Eneabba, Greenhead and Lesueur National Park.  No records 
exist within the study area, but it is considered possible to 
occur within the areas of Kwongan heath.  It is considered 
unlikely to occur in rehabilitation habitat due to ground 
disturbance. 

Hemisaga vepreculae Katydid  P1 Potential A singular record exists within 30 km of the study area. This 
species potentially occurs in the Kwongan heath habitats of 
the Development Envelope. 

Phasmodes jeeba Katydid  P2 Potential A singular record exists within 30 km of the study area.  This 
species potentially occurs in the Kwongan heath habitats of 
the Development Envelope. 

Synemon gratiosa Graceful Sun-
moth 

 P2 Unlikely There are no records of this species within 30 km of the study 
area.  This species is unlikely to occur in the study area, due 
to lack of suitable habitat. 
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Species ID 
Common 

Name 

Status 
Likelihood 

of 
Occurrence 

Justification EPBC 
Act  

BC Act & 
DBCA 
Listed 

Austromerope poultoni Earwig fly  P3 Possible A singular record exists within 30 km of the study area, 
representing a 240 km range extension of its current 
distribution.  Possibly occurring in minor drainage and moist 
microhabitats. 

Hylaeus globuliferus Woolybush Bee  P4 Potential Two records exist within 30 km of the study area.  This 
species typically occurs in association with Woolybush 
(Adenanthos cygnorum), which is generally absent in 
surrounding fauna habitats, except for patches of 
rehabilitation.  Associations are recorded with species of 
Banksia and Grevillea and this species may potentially reside 
in the Kwongan heaths and rehabilitation areas of the study 
area. 

EN = Endangered, VU = Vulnerable, OS = Other specially protected fauna, P = Priority Fauna  
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The following bird species require wetland or coastal habitats that are absent from the study area 
and are unlikely to occur: 

• Common Sandpiper (Actitis hypoleucos) - Mi. 

• Sharp-tailed Sandpiper (Calidris acuminata) - Mi. 

• Curlew Sandpiper (Calidris ferruginea) – Mi/Cr. 

• Red-necked Stint (Calidris ruficollis) - Mi. 

• Caspian Tern (Hydroprogne caspia) - Mi. 

• Bar-tailed Godwit (Limosa lapponica) - Mi. 

• Blue-billed Duck (Oxyura australis) – P4. 

• Glossy Ibis (Plegadis falcinellus) - Mi. 

• Crested Tern (Thalasseus bergii) - Mi. 

• Hooded Plover (Thinornis rubricollis) – P4. 

• Wood Sandpiper (Tringa glareola) - Mi. 

• Common Greenshank (Tringa nebularia) - Mi. 

• Terek Sandpiper (Xenus cinereus) - Mi. 

Carnaby's Cockatoo (Calyptorhynchus latirostris) 

Carnaby’s Cockatoo is listed as Endangered under the BC Act and EPBC Act. 

The Carnaby's Cockatoo is endemic to the southwest of Western Australia, occurring primarily in the 
wheatbelt but also on the Swan Coastal Plain and wetter southwest (Johnstone and Storr 1998).  
The population size is estimated to be 40,000 birds (or possibly between 10,000 – 60,000) (Garnett 
et al. 2011).  Carnaby’s Cockatoo nests in large eucalypt hollows, usually in smooth-barked species 
such as Salmon Gum or Wandoo, though they may nest in any suitably sized hollow (DSEWPaC 
2012, DPAW 2013).  The breeding season occurs between July to December, with individuals relying 
on the presence of foraging habitat within 12 km of the breeding site (DPAW 2013).  During the non-
breeding season, populations tend to migrate towards the coast, foraging in proteaceous shrublands 
and woodlands.   

The desktop study identified several records of this species within 30 km of the Development 
Envelope (Western Wildlife 2021).  Carnaby Cockatoos were recorded throughout the study area 
during the field survey with the locations shown in Figure 20.  

Whilst Carnaby's Cockatoo is known to breed within 20 km of the study area, suitable breeding 
habitats (large eucalypt hollows) were not recorded during the 2021 survey in the Development 
Envelope.  Individuals were recorded utilising planted eucalypts within the existing administration 
building area as overnight roosting sites, noting that these are outside the Development Envelope.  
Excluding the planted Eucalyptus, the study area was assessed as being unsuitable roosting habitat 
due to the lack of tall trees in riparian habitats (DSEWPaC 2012).  

The key value of the study area to the Carnaby's Cockatoo is considered to be the foraging habitat 
found within the Kwongan Heath (Uplands) and Rehabilitation (Shrublands and Woodlands) habitats 
(Western Wildlife 2021).  Evidence of foraging was recorded in 2021 primarily on Banksia sessilis, 
but also on Banksia attenuata, Banksia kippistiana, Lambertia multiflora and other species of 
Banksia and Hakea (Figure 20 and Figure 21).  
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6.4 Potential Impacts 

Potential impacts of the Proposal on fauna that have been assessed include: 

• Loss of fauna habitat as a result of land clearing. 

• Loss of foraging habitat for Carnaby's Cockatoo. 

• Loss and changed condition of drainage habitat as a result of changed surface water 
conditions as a result of the Proposal. 

• Indirect impacts on adjacent fauna habitats as a result of increased particulate emissions. 

• Indirect impacts on individual fauna as a result of noise emissions. 

• Adverse impacts on fauna as a result of radiation emissions from solid waste disposal. 

6.5 Assessment of Impacts 

6.5.1 Loss of Fauna Habitat 

The area of fauna habitat directly impacted by the Proposal are detailed in Table 19 and are shown 
in Figure 21.  From this it can be seen that the potential direct impacts to fauna habitat are minimal 
given that 60.4% of the Proposal footprint is located on cleared land and 37.8% is located on areas 
rehabilitated to farmland, which is not considered suitable fauna habitat. No remnant Kwongan Heath 
habitats will be disturbed as a result of implementation of the Proposal and only 5.4 ha of land 
rehabilitated to shrublands and heathlands will be disturbed. 

Table 19: Fauna Habitat Affected by Implementation of the Proposal 

Fauna Habitat 

Total Area (ha) 

Study Area 
Development 

Envelope 
Project Footprint 

Kwongan Heath - Uplands 392.16 7.2 0.0 

Kwongan Heath - Lowlands 86.96 0.2 0.0 

Minor Drainages 17.86 0.0 0.0 

Rehabilitation – Shrublands and Heaths 311.30 111.1 5.4 

Rehabilitation – Planted Eucalypts 11.78 11.8 0.3 

Rehabilitation – Farmland 121.2 121.2 116.2 

Cleared 483.04 286.9 185.9 

Total 1,303.1 538.4 307.8 
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6.5.2 Loss of Carnaby's Cockatoo Foraging Habitat 

Impacts on fauna of significance as defined by the EPA are limited to potential impacts on Carnaby's 
Cockatoo.  The Proposal footprint does not provide breeding or roosting habitat for the species.  The 
Development Envelope contains rehabilitated areas that provide foraging habitat for Carnaby's 
Cockatoo, noting that the foraging values are variable within rehabilitation areas within the 
Development Envelope dependent on factors such as time since rehabilitation, species re-
established and vegetation condition.  The Proposal footprint has been designed to avoid 
disturbance of remnant native vegetation and minimise disturbance to rehabilitated areas.  Up to 5.4 
ha of potential foraging habitat is partially rehabilitated shrubland and heathland that will be disturbed 
as a result of implementation of the Proposal which is insignificant considering the high value 
foraging habitat within 12km of the Proposal.   

A Closure Plan has been developed for the Proposal that includes areas that will be rehabilitated to 
native vegetation and hence provide future habitat for Carnaby's Cockatoo (up to 307 ha). 
recognising this will ultimately need to integrate with the overall Eneabba East Mine Closure Plan. 
The ERER Closure Plan (Iluka, 2021a) is provided in Appendix E.   

6.5.3 Loss of Drainage Habitat due to Changed Surface Water Conditions 

No Minor Drainage habitat is located within the Development Envelope or the Proposal footprint.   

Implementation of the Proposal will require construction of surface water drainage infrastructure 
including drains and diversion bunds.  Results of surface water modelling undertaken for the 
Proposal indicate that there will be no change in inundation extent, depth or flow path distribution 
external to the Development Envelope with almost all runoff captured within existing topographical 
depressions (Water Technology 2021).  Consequently, there will be no impact to downstream 
drainage habitats relying on, or adversely impacted by, flood inundation, including the ephemeral 
wetland west of the Development Envelope. 

6.5.4 Indirect Impacts on Fauna due to Noise, Dust and Light Emissions 

Elevated noise, light and dust emissions associated with the Proposal can impact on fauna.  The 
direct impacts are typically non-lethal and generally take the form of changes to behaviour, resulting 
in avoidance of or attraction to an area.  Noise associated with operation of machinery may cause 
animals to move from the area.  Lighting required for continuous operations has the potential to 
attract fauna that forage nocturnally or species that are attracted to the light and to force other 
species to move away from the area.  All these outcomes may alter the local fauna assemblages.  It 
is noted however that as the Proposal is located within a brownfield site on cleared or rehabilitated 
land, that such changes in fauna behaviour are likely to be negligible.  The Proposal is considered 
to have significantly lower noise, dust and light emissions than previous mining undertaken at the 
site.  

The paucity of natural habitat directly surrounding the Proposal and the long history of mining at the 
site means that impacts are likely to be minimal and confined to the rehabilitated areas adjacent to 
the Proposal, and susceptible affected fauna are likely to move away from these sources.   

Impacts of noise, light and dust on Carnaby's Cockatoo are not considered to be significant as 
foraging habitat provided by rehabilitated areas adjacent to the Proposal have already been subject 
to such emissions during mining and rehabilitation works.  Higher quality foraging habitat is present 
in areas outside of the Development Envelope.  

Management measures to limit the impact of noise and light on fauna have been considered during 
the design and will be implemented during the construction and operational phases of the Proposal. 
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6.5.5 Impacts on Fauna Due to Radiation 

Potential impacts on fauna from radiation were modelled using the ERICA radiation assessment tool 
and are discussed in the Radiation Impact Assessment (MBS 2021, Appendix J), noting that the 
highest potential radiation activity of the solid waste material (Wimmera waste) has been considered 
in this assessment.  

Tailings associated with the Proposal can impact on fauna where the fauna are directly exposed to 
the material. During operations and the rehabilitation phase for each In-Ground TSF, tailings are 
directly exposed, whereas post-closure exposure potential is significantly lower due to construction 
of a minimum 4 m thick cover as described in Section 2.3.3.  

During the operational phase, the In-Ground TSF will contain water in the decant pond and this has 
potential to attract water birds and (less likely due to salinity) amphibians. On completion of 
deposition of tailings, the In-Ground surface will be left to dry out, providing a more hospitable 
environment for burrowing mammals and a less attractive environment for water birds and 
amphibians. Post construction of the capping layer, burrowing mammals may also reside within the 
rehabilitated In-Ground TSF. 

ERICA modelling was undertaken to quantify potential impacts on terrestrial fauna. If individual 
organisms such as reptiles (at 50% occupancy) or small burrowing mammals (at 20% occupancy) 
were to reside on the In-Ground TSF and burrow into the tailings, the individual animal may 
experience reproductive effects (reduced fertility/success in reproduction) due to the radiation dose 
received. This may affect the individual(s) but will not adversely affect the population as a whole.  
Post closure of the In-Ground TSF doses will be significantly lower (approximately 1,000 fold) and 
doses from gamma irradiation will be less than 0.001 mSv/annum (Appendix J).  

Impacts of radiation on birds, particularly Carnaby's Cockatoo were considered and modelled. The 
area east of the Brand Highway is considered foraging habitat only for this species and thus a low 
occupancy of 5% for the In-Ground TSF was selected for this species.  Modelling found that potential 
impacts to birds were less than the default screening limit of 10 µGy/h and thus potential for impact 
is considered insignificant (Appendix J). 

The potential impact to aquatic fauna is considered to be insignificant as water within the In-Ground 
TSFs would not provide sufficient breeding or foraging habitat to support a resident aquatic fauna 
population due to the lack of food source, water salinity and high sulfate levels. The short term, 
shifting pool of water within the In-Ground TSFs will deter establishment of invertebrate and fish 
populations (Appendix J). 

The in-ground TSF and water holding facilities will be inspected regularly for fauna which is to be 
fenced for terrestrial fauna access prevention.  If birds and, in particular, Carnaby's Cockatoos are 
observed on the TSF surface during operations for potential direct exposure to tailings water 
(especially ingestion) despite salinity levels, then additional controls for minimisation of impacts to 
birds will be considered such as netting. 

6.6 Mitigation 

Iluka has applied the mitigation hierarchy in relation to Terrestrial Fauna management to ensure it is 
not adversely impacted by the Proposal.  Mitigation measures are listed in Table 20. 
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Table 20: Terrestrial Fauna Mitigation Measures 

Mitigation Hierarchy Mitigation Measure 

Avoid The Proposal will be located within the existing brownfield Eneabba mine site. 

The Development Envelope and Proposal footprint has been designed to avoid 
areas of existing native vegetation and rehabilitation. 

The In-Ground TSF cover will comply with regulatory design requirements 
(ARPANSA RPS 9) to ensure radiation activity levels in the long term at the 
surface will not adversely affect the mortality or health of fauna.  

Minimise Proposal design includes incorporation of waste gas treatment and pollution 
control equipment, specifically:  

• Acid recovery and off gas cleaning system.  The Roasting Kiln Off Gas 
Treatment System consists of Venturi Scrubbers, Entrainment Separator, 
Spray Tower Scrubber, Wet Electrostatic Precipitator, Mist Eliminator and 
acid recovery tanks, with cleaned off gas discharge via a stack. 

• Other dust points will have either bag filters or wet scrubbers installed to 
manage fugitive emissions. 

Speed limits already in place will be maintained to minimise the risk of fauna 
injury or mortality from vehicle strike. 

Vehicle traffic would be confined to defined roads and tracks. 

The site induction program would provide information on fauna of conservation 
significance. Training would also discuss standard operating procedures in the 
event of fauna interactions. 

The In-Ground TSF and water holding facilities will be fenced and inspected 
regularly for fauna.  Entrapped fauna would be removed to safe locations. 

Lights would be strategically placed and designed to illuminate plant operations 
and minimise light spill to the environment. 

Equipment design would be specified to be within Australian standard noise 
limits. 

Dust would be managed by watering unsealed roads with a water cart or with 
fixed sprays as required. 

Bulk products would be bagged and transported in sealed sea containers. 

Rehabilitate Progressive rehabilitation would be undertaken on disturbed areas as they 
become available in accordance with the endorsed Closure Plan. 

Preparation and regular update of the ERER Closure Plan (Iluka 2021a) 
consistent with DMIRS and EPA Guidelines for Preparing Mine Closure Plans 
(DMIRS, 2020b). 

6.7 Predicted Outcome 

The predicted outcome was determined based on the assessment of impacts (Table 21) and the 
EPA Considerations of Significance as described in the EPA Statement of Environmental Principles, 
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Factors and Objectives (EPA, 2020a).  The results of this assessment are presented in Section Table 
21. 

Based on this assessment, the Proposal was assessed as having no significant or irreversible impact 
on terrestrial fauna-related environmental values and the EPA Objective for terrestrial fauna ‘To 
protect terrestrial fauna so that biological diversity and ecological integrity are maintained’ would be 
met should the Proposal be implemented. These impacts can be managed by existing processes 
which regulate activities at the Eneabba mine site.  Table 22 provides the relevant regulatory tools 
that are available to manage the identified potential impacts to terrestrial fauna. 

A NVCP under Part V of the EP Act will be required for implementation of this Proposal if it was not 
to be assessed by the EPA under Part IV of the EP Act.  Iluka has obtained such permits from DMIRS 
for other recent activities at the Eneabba mine site and anticipates that this process would be 
successfully used to assess the impacts of the likely small amount of required clearing and manage 
the impacts via application and implementation of NVCP conditions. These clearing permits will 
include revegetation conditions for the areas disturbed. 

Rehabilitation and restoration of the Proposal area will be managed through the State Agreement 
proposal, which includes “measures to be taken for the protection and management of the 
environment including rehabilitation and/or restoration of the mined areas, the prevention of the 
discharge of tailings, slimes, pollutants or overburden into the surrounding country, water courses, 
lakes or underground water supplies” Section 6B (3)(i) 
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Table 21: Assessment of Impact Significance – Terrestrial Fauna 

EPA Considerations 
for Significance 

Summary of Assessment Outcomes Impact Outcome 
(Significant/Not 

Significant) 

Values, sensitivity and 
quality of the impacted 
environment which is 
likely to be impacted 

The identification and assessment of values has been considered during the commissioning and 
undertaking of the specialist study program.  The following was noted in relation to key values: 

• The Development Envelope consists primarily of cleared or rehabilitated land that has undergone 
disturbance for previous mining activities.  The Proposal footprint has been located entirely on 
cleared or rehabilitated land within the brownfield mine site.  No fauna habitats are proposed to be 
disturbed.  

• A single Threatened (Endangered) species (Carnaby's Cockatoo) listed under the EPBC Act and 
BC Act was identified as using areas within the Development Envelope.  Proposal design has 
resulted in the minimisation of clearing (5.4 ha) of potential mixed value foraging habitat land which 
is partially rehabilitated to shrubland and heaths which is insignificant considering the high value 
foraging habitat within 12km of the Proposal.  The Proposal is highly unlikely to result in a negative 
change to the conservation status of this species. 

Based on the above, Iluka believes that should the Proposal be implemented it would not significantly 
impact the value, sensitivity and quality of the environment. 

Not Significant 

Extent (intensity, 
duration, magnitude and 
footprint) of the likely 
impacts 

Numerous terrestrial fauna surveys have been undertaken over time for the Eneabba mine site including 
the entire Development Envelope.  Further regional surveys have also been undertaken.  No inherently 
restricted habitats were identified in the Development Envelope and impacts to identified significant 
species have a low likelihood of changing the conservation status of any species. 

The Proposal would result in a very small area of clearing of partially rehabilitated areas as the majority 
(60.4%) of the Proposal footprint is already cleared or on land rehabilitated for agriculture.  At the end of 
the Proposal life.  Upon cessation of activity-related pressures (circa 25 years), the environment in the 
areas of non-permanent infrastructure will be rehabilitated to post mining land uses consistent with the 
endorsed ERER Closure Plan (Iluka 2021). 

Not Significant 
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EPA Considerations 
for Significance 

Summary of Assessment Outcomes Impact Outcome 
(Significant/Not 

Significant) 

The consequence of the 
likely impacts (or change) 

No unacceptable consequence to fauna habitat will result from implementation of the Proposal as the 
majority (60.4%) is located on cleared areas within the brownfield mine site.  No remnant native 
vegetation will be cleared. 

Proposal design has resulted in the minimisation of clearing (5.4 ha) of potential mixed value foraging 
habitat land which is partially rehabilitated to shrubland and heaths which is insignificant considering the 
high value foraging habitat within 12km of the Proposal. The Proposal is unlikely to result in a negative 
change to the conservation status of this species. 

Carnaby's Cockatoo's have been observed foraging in rehabilitated areas within the mine site giving 
confidence that foraging habitat can be reinstated as part of future rehabilitation actions. 

Not Significant 
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EPA Considerations 
for Significance 

Summary of Assessment Outcomes Impact Outcome 
(Significant/Not 

Significant) 

The resilience of the 
environment to cope with 
the impact or change 

The Proposal is located within a brownfield Mine Site which has been subject to disturbance over 
decades.  Surrounding areas are also used for agriculture.  Terrestrial fauna has evolved to tolerate 
changing availability in resources including loss of vegetation and bushfires.  

Iluka have rehabilitated disturbed areas of the Eneabba mine site back to native vegetation and studies 
have shown the use of rehabilitated areas by Carnaby's Cockatoo for foraging.  Knowledge about 
effective rehabilitation techniques has increased during the Mine life and current rehabilitation activities 
reflect the continuous improvement approach.  

No individual fauna species were identified of being at risk of a change in conservation status as a result 
of implementation of the Proposal. 

No impacts identified as part of the Proposal are considered to result in significant or irreversible 
impacts to species with inherent vulnerability (e.g. significant species) or on ecosystem services. 

Not Significant 

Cumulative impacts with 
other existing or 
reasonably foreseeable 
activities, developments 
and land uses 

The Proposal has been considered in the context of previous and existing activities being undertaken at 
the Eneabba mine site.  The Proposal has been selected specifically to minimise cumulative impacts by 
using existing highly disturbed land.  

There are no other existing or reasonably foreseeable activities, developments or land uses proposed 
within the areas potentially impacted by the Proposal, which may have a cumulative impact upon 
Terrestrial fauna and their associated values. 

Not Significant 

Connections and 
interactions between 
parts of the environment 
to inform a holistic view 
of impacts to the whole 
environment 

Connections and interactions between Proposal (sources) and the receiving environment 
(environmental factors and their associated values) were considered as part of the assessment.  This 
allowed for an assessment of interactions between the various and overlapping elements of the 
Proposal.  Connections from all relevant Proposal-related sources were considered in the impact 
assessment presented in Section 5.5 including information presented in the Radiation Impact 
Assessment (Appendix J). 

Key connections between terrestrial fauna relate to changes to ecosystem functions through removal of 
vegetation and radiation emissions.  The present assessment has taken into consideration the 
combined impacts of changes to fauna values. 

No unacceptable impacts to terrestrial fauna and their relevant values due to multiple or overlapping 
Proposal sources were identified. 

Not Significant 
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EPA Considerations 
for Significance 

Summary of Assessment Outcomes Impact Outcome 
(Significant/Not 

Significant) 

The level of confidence in 
the predictions of impacts 
and the success of 
proposed mitigation 

Detailed terrestrial fauna surveys have been undertaken for the Eneabba mine site over multiple 
seasons and years by accredited zoological and ecological consultants (Section 5.3.1), with results 
being subject at times to third-party peer review.  Results from these surveys have informed the 
assessment process as well as Proposal design. 

The experience gained during the long operating history at the Eneabba mine site and other mineral 
sand processing operations on the Swan Coastal Plain has been considered when designing the 
Proposal and developing management and mitigation measures.  

Iluka has a high level of confidence in the predictions of potential impacts to terrestrial fauna and the 
success of proposed mitigation measures. 

Not Significant 

Public interest about the 
likely effect of the 
proposal or scheme, if 
implemented, on the 
environment and public 
information that informs 
the EPA’s assessment 

Iluka developed and implemented a detailed and thorough stakeholder engagement program for 
Eneabba Phases 1 and 2 and the Proposal which included the Eneabba community, adjacent 
landowners, the Shire of Carnamah and a number of State and Federal government agencies.  The 
focus of this engagement program was on high interest and high influence stakeholder groups, 
particularly the Eneabba community.  Engagement activities included briefings with key stakeholders 
including state and local government agencies and industry associations, meetings with Traditional 
Owners, interviews with representatives of community groups and businesses from Eneabba and a 
community forum providing an open house opportunity for the Proposal team to meet members of the 
Eneabba community and present the rare earths refinery. 

No material concerns relating to any of the information shared relating to impacts to fauna as a result of 
the Proposal were raised.  A summary of consultation is provided within a Proposal-specific consultation 
register (Section 3.3). 

No issues were identified by stakeholders relating to potential impacts inherent to terrestrial fauna 
values. 

Not Significant 
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Table 22: Other Statutory Decision Making Processes Capable of Managing Impacts to Terrestrial 
Fauna 

Factor Objective Regulatory Tools 

To protect terrestrial fauna so 
that biological diversity and 
ecological integrity are 
maintained. 

Part V of the Environmental Protection Act 1986 – Clearing of 
Native Regulations: 

NVCP include enforceable conditions that manage vegetation 
clearing quantities and changes to surface water conditions. An 
existing NVCP (6915/3) covers the topsoil stockpiles located within 
the Disturbance Footprint. 6915/3 can be amended to include the 
areas required to be cleared in the Proposal. 

Part V of the Environmental Protection Act 1986 – Prescribed 
Premises, Works Approvals and Licences: 

Environmental Operating Licence L5646/1994/10 includes 
conditions that require fugitive emissions to be managed in 
accordance with the Eneabba Dust Management Plan and the 
containment of infrastructure. The licence can be amended to 
incorporate the hazardous material and dust management of the 
Proposal. 

Mines Safety and Inspection Regulations 1995 and Radiation 
Safety Act 1975: 

Radiation Management Plan and Radiation Waste Management 
Plan include enforceable requirements for the management of 
radiation impacts on the environment, including fauna. 

Mineral Sands (Eneabba) Agreement Act 1975: 

State Agreement Act proposal includes “measures to be taken for 
the protection and management of the environment including 
rehabilitation and/or restoration of the mined areas, the prevention 
of the discharge of tailings, slimes, pollutants or overburden into 
the surrounding country, water courses, lakes or underground 
water supplies” Section 6B (3)(i).  This information is largely 
described in the ERER Closure Plan which outlines, amongst 
other things:  

• Rehabilitation standards. 

• Native vegetation completion criteria. 

• TSF design. 

• Final surface water drainage design. 
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7. INLAND WATERS 

7.1 EPA Objective 

The EPA Objective for the Inland Waters factor is "to maintain the hydrological regimes and quality 
of groundwater and surface water so that environmental values are protected" (EPA, 2018a).  

For the purposes of this assessment, inland waters include groundwater, such as superficial and 
confined aquifers; and surface water, such as drainage lines, waterways, and wetlands.  A 
‘waterway’ is any river, creek, stream or brook, including its floodplain and estuary or inlet.  This 
includes systems that flow permanently, for part of the year or occasionally, and parts of the 
waterway that have been artificially modified.  

The EPA Objective recognises that there are inherent links between the Environmental Factor Inland 
Waters and other Environmental Factors.  For example, changes to the quality or quantity of inland 
waters can affect flora and vegetation, terrestrial fauna, subterranean fauna, benthic communities 
and habitat, marine environmental quality, landforms, social surroundings or human health.  These 
environmental values may include water dependent ecosystems, amenity, cultural values, 
recreation, public drinking water supplies, and agricultural and industry use of water.  This objective 
also recognises the principle of waste minimisation of the EP Act. 

Based on this, the focus of the inland waters objective is therefore to consider: 

• The significant impacts that alteration of the hydrological regime might have on water 
dependent ecosystems and other environmental values. 

• How the discharge of waste is minimised. 

• How any discharge of waste, or use of land or water, would significantly impact on water 
quality, the local hydrological regime, and the environmental values inland waters support. 

7.2 Policy and Guidance 

Inland waters are protected under the following State legislation:  

• EP Act 

• Rights in Water and Irrigation Act, 1914 (WA). 

• Country Areas Water Supply Act, 1947 (WA). 

In addition to State legislation, the following policy and guidance statements relevant to the Inland 
Waters factor includes: 

• EPA Factor Guideline – Inland Waters (EPA 2018a). 

• Western Australia Water in Mining Guideline (DWER 2013). 

• Statewide Policy No 5 – Environmental Water Provisions Policy for Western Australia (WRC, 
2000).  

• Australian and New Zealand Guidelines for Fresh and Marine Water Quality 2018 (ANZG, 
2018).  

• National Water Quality Management Strategy (ARMCANZ and ANZECC, 1994). 

• ANCOLD (2019) Guidelines on Tailings Dams - Planning, Design, Construction, Operation 
and Closure. 

• ANCOLD (2012) Guidelines on the Consequence Categories for Dams. 
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7.1 Receiving Environment 

The Proposal is located within the brownfield Eneabba mine site for which an extensive number of 
surface water and groundwater related studies have been undertaken.  

The Development Envelope consists primarily of land that has previously been mined and has been 
rehabilitated.  Landforms and surface water regimes have been re-established as part of mine 
closure activities. Mine voids have been backfilled with tailings and overburden as part of mining 
operations and mine closure activities.  Rehabilitated land includes land to be returned to agricultural 
use and land returned to native ecosystems.   

Surface water and groundwater values of the area were considered as part of selection of the 
location and design of the Proposal. The values are described in the following sections. 

7.1.1 Baseline Studies 

Water Technology were commissioned to undertake a surface water assessment for the ERER 
Proposal Area.  The objective of the assessment was to provide a detailed understanding of the 
background surface water attributes of the Proposal and the potential to impact the surrounding area 
through changing surface water flow rates and/or volumes on both an event basis (i.e. events lasting 
1 - 72 hours) and over the longer term (seasons/years).  The assessment report (Water Technology 
2021) is provided in Appendix F. 

Jacobs were commissioned to undertake a groundwater assessment for the Proposal.  The 
assessment built on work recently undertaken for the Eneabba Phase 2 Project (Jacobs 2021a) and 
included development of a conceptual hydrogeological model, geochemistry assessment and 
numerical flow and solute transport modelling.  The assessment provided information on potential 
groundwater impacts that may arise from storage of water and disposal of wet tailings required for 
implementation of the Proposal.  The assessment report (Jacobs 2021b) is provided in Appendix G. 

7.1.2 Surface Water Environment 

The Development Envelope falls within the Logue Surface Water Catchment, which is served by 
watercourses that originate on the Dandaragan Plateau and Arrowsmith Region and drain into large 
swamps or lakes in interdunal depressions on the Swan Coastal Plain.  The surface drainage pattern 
is towards the west reflecting the general slope of the landscape of the sedimentary basin. 

Surface water flows are generally considered to be low in the Eneabba region due to the 
predominantly sandy nature of the surface soils and their corresponding high infiltration rates (SWC 
2009).  These sandy soils are associated with the Eneabba Plain, which consists of deep sands (up 
to 40 m deep) overlying the Yarragadee Formation.  There are several ephemeral unnamed 
watercourses in the vicinity of the Proposal, however only a few minor watercourses intersect with 
the Development Envelope and two of the major watercourses located to the north and south are 
independent of the Proposal (Figure 22).  

An intermittent wetland system is located to the south west of the Development Envelope (Figure 
22) with one basin (Wetland # 10 b) intersecting the Development Envelope.  A previous study 
undertaken by SWC (2009) suggested these wetlands are likely formed and maintained by water 
perching above a locally-developed, continuous laterite layer located 10 - 50 cm below the soil 
surface.  The lateritic perching layer is spatially restricted and located only within the immediate 
vicinity of the wetlands.  The wetland is an ephemeral system, with water only likely to occur during 
the winter months when rainfall far exceeds evaporation.   

Figure 22 identifies an unclassified geomorphic wetland (unique ID: 510) which lies outside of the 
Development Envelope and is unlikely to be impacted by the Proposal.  
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The catchment contributing to the Development Envelope is shown in Figure 22 (based on 1 m 
resolution LiDAR data).  Figure 22 shows the delineated sub-catchments and catchment contributing 
to and within the Proposal area.  

The catchments upstream of the Development Envelope are relatively small and have vegetation 
that is re-establishing post recent bushfires.  There are no developed areas within the upstream 
catchments. 
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7.1.3 Groundwater Environment 

Regional Hydrogeology 

The Proposal is located within the northern part of the Perth Basin.  Groundwater occurs in the 
Yarragadee Formation, which is approximately 2,500 m thick and comprises sandstone with 
siltstone, claystone and shale.  The Yarragadee Formation is overlain by a veneer of superficial 
deposits comprising sand, silt, clay and laterite.  Groundwater in the superficial deposits is in 
hydraulic connection with groundwater in the underlying Yarragadee Formation (Rockwater 2008).  
The Warradarge Fault is believed to subcrop beneath the superficial deposits along an 
approximately north northwest trend west of the Brand Highway.  The Yarragadee Formation to 
the east and the Cattamarra Coal Measures (sandstone, siltstone, shale and coal measures) to 
the west of the fault   (where the Yarragadee Formation is not present), are juxtaposed laterally 
across the fault (Rockwater 2008).  Figure 23 shows the hydrogeological cross-section some 20 
km north of Eneabba. 

Figure 23: Hydrogeological Cross-Section 20km North of Eneabba 
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The aquifer is informally divided into two zones, a ‘shallow’ aquifer comprising superficial deposits 
and the Yarragadee Formation to a depth of 210 m and a ‘deep’ aquifer comprising the Yarragadee 
Formation greater than 210 m depth (Rockwater 2008).  The regional depth to watertable (Figure 
24) within the Development Envelope is between 10 to 40 m.  The superficial formations are shown 
to be unsaturated with flow predominantly east to west, from the elevated areas along the Gingin 
Scarp towards the coast.  The watertable is highest adjacent to the Gingin Scarp, where it is up to 
90 m AHD near Eneabba and declines westward to the coast (DOW, 2017). 

Figure 24: Regional Depth to Groundwater Table (DOW 2017) 

 

Groundwater recharge to the unconfined and shallow water-bearing zones of the lower Yarragadee 
Formation occurs from rainfall and surface runoff infiltration where it outcrops (east of the Gingin 
Scarp) as well as through the overlying unsaturated superficial sediments.  Groundwater beneath 
the site would also be expected to be recharged by regional flow.  Locally, groundwater was also 
recharged during previous operations from water storage dams and storage of sand and clay tailings 
(AECOM 2016). 

There is considerable variability in hydraulic properties through the Yarragadee aquifer, depending 
on the proportions of sand and clay, and, in deeper parts of the aquifer, the degree of diagenesis.  
The permeability of sandstone beds tends to decrease with depth due to an increasing clay matrix 
and cementation of the sandstone (DOW, 2017). 
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Groundwater flow beneath the mine site in the lower Yarragadee Formation aquifer is considered to 
be broadly in a north westerly direction.  The Warradarge Fault behaves as a partial hydraulic barrier 
to westerly flows towards the coast which results in groundwater flows in a north westerly direction 
prior to flowing in a westerly direction beyond the northern extent of the Warradarge Fault (AECOM 
2016). 

Local Hydrogeology 

The primary geological units of interest in the area around the Development Envelope are the 
Quaternary aged Superficial formations, and the underlying Yarragadee Formation (a high yielding 
aquifer).  Iluka abstracts groundwater from the Yarragadee Aquifer under two groundwater licences 
with a combined annual extraction limit of 11 GL issued under the Rights in Water and Irrigation Act 
1914.  The groundwater allocation is split across two licences because the mine and borefield 
traverse two groundwater management sub-areas within the Arrowsmith Groundwater Area: the 
Twin Hills sub-area (GWL 104709) and the Eneabba Plains sub area (GWL 104700).   

Bore log information in the vicinity of the Development Envelope indicate that the underlying 
sediments are comprised of a combination of sand, silt and clay.  Laterite and cementing are also 
present.  The silt and clay, laterite and cementing will impede vertical groundwater flow.  Cementing 
is potentially an indication of the Yarragadee Formation, which has weakly-cemented characteristics 
at depth or in older parts.  In the vicinity of the Development Envelope the regional watertable is 
located within the Yarragadee Formation (Figure 25).  Depth to groundwater is typically around 20 
m and 3-5 metres below the base of the Monazite Pit (Jacobs 2020).   

Historical activities at the Eneabba mine site have modified the depth to groundwater and 
groundwater elevation near the mine.  Impacts such as localised groundwater mounding from 
seepage of water from water storage facilities and historical clay fine tailings dams, along with 
groundwater drawdown at production borefield sites have been observed (Jacobs 2020).  The 
persistence of mounding many years after the cessation of mining suggests the downward vertical 
flow through the uppermost Yarragadee Formation sediments has been impeded.  In other words, a 
confining or leaky-confining layer of relatively low vertical hydraulic conductivity underlies the 
proposed Eneabba Phase 2 Process Water Dam (PWD) and In-Ground TSFs.  These layers result 
in localised “perched water tables” (Figure 25). 
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Figure 25: Conceptual Hydrogeology of the Proposal 

 

Source: Jacobs 2021. 

There are six monitoring bores, up-gradient (EM22, EM84, EM85) and down gradient (EM78, EM90, 
EM91) of the Monazite Pit which are monitored quarterly for the purposes of investigating 
radionuclide concentration and water quality as per Environmental licence requirements 
(L5646/1994/10) and the Groundwater Licence Operating Strategy (GLOS). 

Background Water Quality and Environmental Values 

Groundwater resources can support environmental values such as ecosystems (i.e. groundwater 
dependent ecosystems (GDEs)), amenity, cultural values, recreation, public drinking water supplies 
and agricultural and industry use of water (EPA(WA), 2018 and 2020). Protection of these values 
and uses relies on an understanding of the groundwater resource and its existing (i.e. background) 
water quality and quantity.  

Relevant guidelines should be referenced depending on environmental values in vicinity of the 
Proposal, including the:  

• Australian Drinking Water Guidelines (NHMRC, 2018) – for use where activities occur within 
or in proximity to groundwater used for drinking water supplies.  

• Water Quality Guidelines for the Protection of Aquatic Ecosystems (ANZECC and 
ARMCANZ, 2000) – for general use in relation to the protection of aquatic ecosystem health 
and beneficial uses. 

• Various water quality protection guidelines and notes available at DoW 
(www.water.wa.gov.au). 

The background water quality at the Proposal is considered to be of “poor quality” with salinity levels 
of 1,000 mg/L TDS, based on Australia Drinking Water Quality Guidelines (NHMRC, 2018).  
Monitoring data indicate significant local variability in groundwater pH surrounding the proposed 
PWD and In-Ground TSFs.  Locally, in the perched system, groundwater pH appears to be more 
acidic, with pH ranging between 4.5 and 5.5.  It is possible that the lower pH values in this area may 
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relate to historical activities proximal to the Monazite Pit (past tailings deposition) further afield while 
still moderately acidic, pH values tend to be higher, ranging between 5.5 and 7.0 (Jacobs 2021).  A 
review of monitoring data in both the perched and deeper systems indicates that groundwater is 
generally considered oxidising, with nitrogen present as nitrate and concentrations of ammonia 
below detection (Jacobs, 2021).   

The Eneabba town water supply (Priority 1 and 2 Eneabba Water Reserve) uses the regional aquifer 
(Yarragadee aquifer), and the current point of abstraction is located approximately 5.5 km north 
(cross hydraulic gradient) of the Proposal (Figure 26). The most northern In-Ground TSF is located 
4.9 km from P1 Eneabba Water Reserve area and 2.6 km from the P2 Eneabba Water Reserve area 
(hydraulically cross gradient). 

Agricultural use is a potential groundwater use within the Proposal area, as the salinity of the 
groundwater is such that it could be used for both stock and irrigation.  
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7.2 Potential Impacts 

Potential impacts on Inland Waters for the Proposal are: 

• Alteration of the surface water regime due to diversion of flows and flooding. 

• Alteration of the groundwater regime resulting in localised changes to groundwater levels as 
a result of seepage, i.e. mounding. 

• Impact to surface and groundwater quality from: 

⎯ Spills of feed material or product within the refinery area. 

⎯ Leaks/spills of process reagents and hydrocarbons.  

⎯ Leaks/spills from water treatment systems. 

⎯ Seepage from the In-Ground TSFs.  

⎯ Leaks/spills from tailings and return water transfer pipelines. 

7.3 Assessment of Impacts 

7.3.1 Alteration of the Surface Water Regime 

Hydraulic modelling was undertaken for both existing and concept developed conditions (Appendix 
F).  Existing conditions represented the current mine site landscape (opposed to pre mining) and 
developed conditions which assumed all runoff falling within the operational mine site areas was 
contained within them and no offsite discharge could occur. 

No culvert or bridge structure information was available for inclusion in the hydraulic model and there 
may be some instances where the modelled inundation extent is overestimated, particularly 
upstream of roads. 

The modelling undertaken for the Proposal (Water Technology, 2021) determined that: 

• There will be no change in inundation extent, depth or flow path distribution external to the 
Development Envelope with almost all runoff from the Proposal area captured within 
topographical depressions on site in both the existing and proposed developed cases.  
Consequently, there will be no impact to downstream environments relying on surface water 
or adversely impacted by flood inundation, including the intermittent wetland to the west of 
the Development Envelope. 

• Two locations within the Development Envelope will receive additional runoff in the 
developed case, these being the North Depression and South Depression. 

• The South Depression is within an existing mined area.  The depression captures runoff 
generated upstream of the Proposal's refinery footprint and any potential excess water 
spilling from the area of former mine operation (noting the areas of mine operation are bunded 
and designed to capture all internal site runoff). The South Depression has sufficient capacity 
to store the 1% AEP event if it begins the event empty. 

• The catchment upstream of the North Depression is unaffected by the Proposal's 
development. The North Depression spills water to the south in a 1% AEP event if it begins 
the event empty. However, water overflows are still contained within the Development 
Envelope within existing depressions downstream of the Development Envelope boundary 
within the wider Eneabba mine site. 

• A 1 km-long drain is required to the east of the Northern Monazite Pit and Monazite Pit to 
convey runoff to the south and into an existing natural depression (South Depression).  The 
highest 1% AEP inflow to the drain is anticipated to be 0.65 m3/s.  Conceptual dimensions of 
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the drain were determined based on the topographic LiDAR grades and the expectation the 
drain will be unlined and of earthen construction.   

The location of the North and South Depression are shown in Figure 27. 

Figure 27: 1% AEP Depth Difference Between Existing and Proposal Surface Water Conditions 

 

Source (Water Technology, 2021). 
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7.3.2 Alteration of Groundwater Regime 

Hydrogeological modelling conducted by Jacobs (2021) assessed potential cumulative impacts of 
Eneabba Phases 1 and 2 and the Proposal on groundwater levels.  The predictive modelling 
assumed multiple seepage scenarios to accompany tailings disposal in the In-Ground TSFs (EP2 
and EP3) and operation of various water storages (EP1, EP2 and the Proposal) for a combined 
period of approximately 25 years.  Multiple scenarios (No Liner, Liner no seepage, Liner with 20% 
seepage) were analysed to assess the effect of lining storage facilities on seepage rates and the 
groundwater regime.   

The scenario which assumed the In-Ground TSFs used in this Proposal will be double lined, but that 
they will leak at a rate equivalent to 20% of maximum capacity during the operational period, is 
considered to be a worst-case representation of the seepage rates that may occur below lined ponds.  
To illustrate the likely maximum and minimum travel velocities for contaminants in the regional 
aquifer, further sensitivity analysis was conducted for this scenario using upper and lower bound 
hydraulic conductivity and dispersion parameters.  Generally, the upper bound modelling reflects the 
maximum plausible rate of groundwater movement from the water storages and In-Ground TSFs to 
the underlying aquifer, and then in the regional aquifer.  Conversely, the lower bound model 
represents minimum plausible rate of groundwater movement. 

With the exception of some EP2 In-Ground TSFs, estimates for a 20% leakage scenario suggest a 
mound will develop in the perched Superficial formations- and Yarragadee Formation-hosted 
aquifers. Furthermore, these mounds will persist beyond the end of the operational phase. Under 
normal operating conditions, no seepage will occur from lined In-Ground TSFs and thus no localised 
mounds will develop. 

Persistence of groundwater mounding beneath previous Eneabba unlined water storage and In-
Ground TSFs has been observed after the cessation of mining.  Whilst mounding from the Proposal 
could similarly persist for many years following cessation of Proposal operations, it is noted that all 
In-Ground TSFs relevant to this Proposal will be double HDPE lined and will have seepage recovery 
systems during operations and for a period of time post closure, restricting any potential mounding.    

If a conservative view is taken that some leakage from water storages and the In-Ground TSFs from 
this Proposal was to occur, forming a mound in a perched system, potential does exist for leakage 
to the underlying aquifer.  Modelling predicts that in such a circumstance, the regional east-to-west 
hydraulic gradient will be maintained.  No significant impacts to the regional water table are expected. 

An expanded groundwater monitoring program, including up to six additional pairs of bores (one 
shallow targeting the perched superficial water table, and one deep targeting the regional 
Yarragadee aquifer), is proposed to enable the ongoing monitoring and assessment of groundwater 
levels including the presence of contaminants indicating a potential for impact. 

7.3.3 Impacts on Surface Water Quality 

As there are no permanent surface water bodies within the Development Envelope and the Proposal 
is located within a brownfield mine site, additional impacts to surface water quality are expected to 
be minor to negligible. 

Surface water management infrastructure will be constructed to divert water away from operational 
areas, prevent flooding, minimise erosion and sedimentation and capture potentially contaminated 
water that falls within operational areas.  This will include drains, diversions and stormwater 
collection dams.  Surface water management infrastructure will be constructed in accordance with 
relevant guidelines to ensure effective management of flows.  There will be no impact to downstream 
environments. 
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Purpose built bunded tanks will be utilised for the storage of chemicals and reagents with quantities 
over 100 tonnes.  Reagents with volumes less than 100 tonnes will be stored within boxes/bags on 
hardstand, bunded areas.  Therefore, it is unlikely that any major surface water contamination could 
occur as a result of chemical storage. 

In-Ground TSFs will be designed in accordance with TSF Detailed Design Guidelines (DMIRS 2015).  
Diversion bunds will be constructed where required to minimise surface water flow into the In-Ground 
TSFs.  Sufficient freeboard will be allowed for to contain a 1% AEP and thus minimise the risk of 
overflow.  Tails and return water pipelines will be located within earthen bunds to capture spills or 
leakage.  

7.3.4 Impacts on Groundwater Quality 

For the Proposal, ANSTO (2021) indicates that the liquid in the waste to be stored in the In-Ground 
TSFs from the Proposal contains elevated concentrations of calcium, sodium and sulfate which are 
highly soluble in both acidic conditions and in alkaline local groundwater conditions. Of these, sulfate 
is considered to be the most suitable parameter to be used as the analyte of concern as it is the 
greatest risk to the beneficial use of the aquifer.  The sulfate concentration in tailings was measured 
by ANSTO to be 2,340 mg/L SO4 (converted from 781 mg/L S).   

None of the major metals within the solid tailings are likely to leach to the tailings liquor, as their 
solubilities were shown to be low both in acidic conditions and the alkaline conditions such as occurs 
within local groundwater (ANTSO 2021).    

Hydrogeochemical modelling conducted by Jacobs (2021) assessed potential impacts of Eneabba 
Phases 1 and 2 and the Proposal on groundwater quality.  To assess the potential for the discharge 
of process water to affect groundwater chemistry via seepage from the proposed Phase 2 Process 
Water Dam (PWD) and In-Ground TSFs, water from the streams was analysed and compared to 
two screening criteria: (1) background groundwater concentrations and (2) Australian drinking water 
guidelines (NHMRC, 2018). 

As described in Section 7.3.2, multiple seepage scenarios were modelled to assess the effect of 
lining In-Ground TSFs and water storages on seepage rates and groundwater quality. Under the 
base case scenario, there is no change in sulfate concentrations below the In-Ground TSFs as a 
result of control by the liner system. 

The scenario which assumed the Proposal's In-Ground TSFs would be double lined, but 20% net 
seepage would occur, is considered to represent a very hypothetical worst case. Typical net seepage 
rates are normally significantly lower and post-closure should not occur at all even with a failed liner 
due to the depth of post-closure cover providing combination water shedding and store and release.  
Under these conditions, sulfate concentrations in excess of drinking water guidelines beneath In-
Ground TSF facilities are predicted.  The sulfate plumes propagating from the In-Ground TSFs are 
predicted to coalesce with migration towards the west.  The sulfate concentrations are predicted to 
decrease with time once site operations end, and dispersion and dilution effects develop (Figure 28). 

Predicted concentrations in excess of 250 mg/L (Australian drinking water guideline) are predicted 
to persist for more than 100 years following completion of the Proposal  within a central part of the 
model domain. The predicted sulfate concentrations do not exceed livestock groundwater quality 
guidelines outside the Development Envelope.  Predicted sodium concentrations have a similar 
pattern to the predicted sulfate concentrations. No changes to the groundwater quality are predicted 
within the Eneabba Water Reserve abstraction point located 5.5 km north of the Proposal. 

The size and concentration of any possible sulfate plumes generated by the Proposal depend heavily 
on the effectiveness of the lining system of the In-Ground TSFs and the hydraulic and dispersion 
parameters assumed during predictive uncertainty modelling.  Sensitivity analysis demonstrated that 
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under maximum contaminant movement conditions, concentrations in the sulfate plume are 
predicted to fall below 250 mg/L about 50 years after tailings deposition cease.  Conversely, under 
minimum contaminant movement conditions, concentrations are predicted to remain higher within 
the plume than those predicted for the base case.  This result reflects the fact that when groundwater 
movement is slowed, dilution and dispersion effects are reduced, and higher concentrations persist 
within the immediate area for a longer period. 
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Figure 28: Migration of Sulfate Plume in Scenario 3 (hypothetical worst case) 

 

The assessment of potential impacts on groundwater quality highlights the importance of lined 
storage facilities in minimising contaminant concentrations and extent.  The In-Ground TSFs have 
been designed in accordance with TSF Detailed Design Guidelines (DMIRS 2015), with double 
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HDPE liners over a clay base liner containment system with a leakage detection and collection 
system.  Twenty percent (20%) seepage through the containment system of the most concentrated 
and mobile contaminant (sulfate) within the tailing liquor, represents the hypothetical worst-case 
impact (concentration and extent) to groundwater scenario.  Under this this 20% seepage scenario, 
given the identified low leachability, solubility and mobility of the other metals within the tailings solids 
and liquor, the concentrations and extents are likely to be orders of magnitude less than the predicted 
sulfate plume and therefore represents a low risk of impact to the underlying groundwater.   

Even under the hypothetical worst-case 20% seepage scenario, no current receptors (i.e. no GDEs, 
no third-party groundwater bores and no designated water reserves) are located within the predicted 
worst-case plume extent. The predicted groundwater conditions under the worst-case 20% seepage 
scenario will not limit future livestock groundwater use outside the Development Envelope.  As a 
result, no impacts to receptors are expected.  The leak detection system, which provides an early 
indication of liner failure, combined with groundwater monitoring adjacent to the In-Ground TSFs, 
will allow for early identification and implementation of control measures in the unlikely event the 
hypothetical worst case groundwater impact eventuates.  The following control measures will be 
implemented by Iluka to ensure that potential groundwater impacts from In-Ground TSF containment 
system failure are minimised:  

• Seepage recovery through the leakage detection system.  

• Abstraction of impacted groundwater. 

• Preparing for utilising the next proposed In-Ground TSF earlier. 

The base case for operation of the In-Ground TSF is double HDPE liners over a clay liner 
containment system with a leakage detection and collection system. In this operational case, there 
will be no impact to the groundwater beneath the proposed In-Ground TSFs. 

7.3.5 Impacts to Groundwater from Radioactive Metals 

Tailings from the Proposal have elevated levels of U-238 and Th-232 with the majority of the activity 
being from Th-232.  Thorium from tailings has low solubility which makes it unlikely to leach from the 
In-Ground TSF to the groundwater if the In-Ground TSF liner were to leak.  U-238, while having a 
significantly lower concentration than Th-232 in tailings, has a higher solubility making it more likely 
to leach into groundwater should the In-Ground TSF liner leak (ANSTO 2021, Section 8.3.6).   

Groundwater contamination and subsequent consumption due to a leaking liner at the base of the 
TSF was modelled with RESRAD at a high level subject to further assessment by more appropriate 
models.  As RESRAD does not include functions to simulate the specific leakage through a liner, 
this scenario was modelled assuming a portion of the tailings rests directly on top of the groundwater 
zone with no liner in place and no unsaturated zone present and 0.1% of the waste depth lying within 
the groundwater zone.  This scenario specifically modelled impact to a member of the public (a 
farmer) living 1 km down hydraulic gradient from an In-Ground TSF with liner systems constantly 
leaking and that used solely groundwater for a drinking water supply (i.e.  groundwater pathway 
leading to contaminated drinking water).  It assumed the individual would drink 2 L of contaminated 
groundwater per day as their sole source.  The maximum yearly dose for a member of the public 
drinking contaminated groundwater from a well located 1 km down-gradient from site was reached 
after 18,000 years for Eneabba tailings and 21,000 years for Wimmera tailings, and also for 
combined Eneabba and Wimmera tailings. The maximum yearly dose for a member of the public 
ranges from 0.17 mSv/y for Eneabba tailings to 0.20 mSv/y for Wimmera tailings.  These dose rates 
are considerably less than the Public Effective Dose Limit of 1 mSv/y and present very low risk to 
public health. 

The closest current human receptors of the groundwater are based in the town of Eneabba which is 
approximately 5 km away from the most northern proposed In-Ground TSF and across-gradient from 
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groundwater flow.  The risk of any potential plume of groundwater contamination influencing 
Eneabba drinking water supply, in the worst-case scenario of the In-Ground TSF containment 
system is leaking, is therefore considered very low. 

7.4 Mitigation 

Proposed mitigation measures to address potential impacts on Inland Waters and the predicted 
outcomes are outlined in Table 23. 
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Table 23: Proposed Management Measures for Inland Waters 

Mitigation Hierarchy Mitigation Measures 

Avoid • The Proposal is located within the existing brownfield Eneabba mine site. 

• The Proposal was designed to avoid existing native vegetation and rehabilitated areas to ensure development occurs within 
existing cleared areas where surface water regimes have already been disturbed. 

• The Proposal is located in an area where Iluka has an existing Groundwater Licence and will not need an additional 
abstraction allocation. Proposed water demand from the Proposal is less than used during past heavy mineral sand mining 
and processing. 

• The In-Ground TSF design includes multiple low permeability liners and a leakage detection and collection system. 

• In-Ground TSF cover design will be water shedding to minimise potential ponding of water on final In-Ground TSF landforms 
and prevent seepage into tailings. 

• Appropriate design of chemical and hydrocarbon storages in accordance with relevant guidelines and Australian Standards. 

Minimise • Surface water management infrastructure (drains and diversion bunds) will be constructed to divert clean water flows around 
operational areas and maintain existing catchments and flow paths where practicable.  This will include: 

⎯ A 1 km long drain constructed east of the plant area to convey run off to the south and into the South Depression. 

⎯ An earthen bund/dam wall greater than the 1% AEP flood level to prevent inundation of the North Monazite Pit In-
Ground TSF. 

⎯ An earthen bund constructed as part of the In-Ground TSF which will be greater than the 1% AEP flood level to 
prevent inundation of Yellow Dam. 

• Groundwater monitoring adjacent to In-Ground TSFs and across the Development Envelope.  

• Appropriate hazardous material storage area construction and management. 

• Appropriate spill management and mitigation kits and procedures. 

• Tailings and return water pipelines located within earthen bunds to minimise the extent of any potential leaks.  

• Spills or leaks within operational areas will be immediately cleaned up and any run-off captured within the stormwater collect 
dam. 

Rehabilitate • Preparation and regular update of the ERER Closure Plan (Iluka 2021a) consistent with DMIRS and EPA Guidelines for 
Preparing Mine Closure Plans (DMIRS, 2020b). 

• Progressive rehabilitation where practicable. 

• Rehabilitation of In-Ground TSF upon completion of the Proposal. 
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Mitigation Hierarchy Mitigation Measures 

• In-Ground TSF cover designs have considered managing the risk of long-term infiltration and subsequent seepage.  Cover 
surfaces will be water shedding to minimise potential ponding of water on final In-Ground TSF landforms (Section 2.3.3). 

• Natural surface drainage to be reinstated following completion of operations as part of mine closure process. 

• Soil contamination from spills or leaks will be removed upon identification and directed to a licensed landfill site or approved 
alternative. 
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7.5 Predicted Outcome 

The predicted outcome was determined based on the assessment of the impacts and the EPA's 
Consideration of Significance as provided in the EPA's Statement of Environmental Principles, 
Factors and Objectives (EPA, 2020a).  The results of the assessment are provided in Table 24. 

The EPA Objective ‘to maintain the hydrological regimes and quality of groundwater and surface 
water so that environmental values are protected’ will be met. 

There will be no change in surface water inundation extent, depth or flow path distribution external 
to the Development Envelope with almost all runoff from the Proposal area captured within 
topographical depressions on site in both the existing and Proposal cases.  Consequently, there will 
be no impact to downstream environments relying on surface water or adversely impacted by flood 
inundation, including the intermittent wetland to the west of the Development Envelope. 

The In-Ground TSFs have been designed in accordance with TSF Detailed Design Guidelines 
(DMIRS 2015), with double HDPE liners over a clay base liner containment system with a leakage 
detection and collection system. This base case normal operating scenario would not result in any 
impact to the underlying groundwater, due to the multiple liners and effective leakage detection and 
collection system. 

There is likely to be very little leakage through the HDPE liners, however twenty percent (20%) 
seepage through the containment system of the most concentrated and mobile contaminant (sulfate) 
within the tailing liquor was modelled as the hypothetical worst-case impact (concentration and 
extent) to groundwater. Under this scenario, given the identified low leachability, solubility and 
mobility of the other metals within the tailings solids and liquor, the concentrations and extents are 
likely to be orders of magnitude less than the predicted sulfate plume and therefore represents a low 
risk of impact to the underlying groundwater.   

Even under the hypothetical worst-case 20% seepage scenario, no current receptors (i.e. no 
Groundwater Dependent Ecosystems [GDEs], no third-party groundwater bores and no designated 
water reserves) are located within the predicted worst-case plume extent. The predicted groundwater 
conditions under the worst-case 20% seepage scenario will not limit future livestock groundwater 
use outside the Development Envelope.  As a result, no impacts to receptors are expected.  The 
leak detection system, which provides an early indication of liner failure, combined with groundwater 
monitoring adjacent to the In-Ground TSFs, will allow for early identification and implementation of 
control measures in the unlikely event the hypothetical worst case groundwater impact eventuates.  
The following control measures will be implemented by Iluka to ensure that potential groundwater 
impacts from In-Ground TSF containment system failure are minimised:  

• Seepage recovery through the leakage detection system.  

• Abstraction of impacted groundwater. 

• Preparing for utilising the next proposed In-Ground TSF earlier. 

Overall, given the low likelihood of the hypothetical worst-case groundwater impact occurring, 
together with no predicted changes in the beneficial use of groundwater outside of the Development 
Envelope, the control measures available to mitigate the worst-case impact and conservative and 
robust containment and collection systems, no significant impacts to groundwater beneath the 
proposed In-Ground TSFs are predicted and therefore will meet the EPA Objective for Inland Waters. 

Table 25 provides the relevant regulatory tools that are available to manage the identified potential 
impacts to inland waters. 
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Table 24: Assessment of Impacts - Inland Waters 

EPA Considerations for 
Significance 

Summary of Assessment Outcomes Impact Outcome  
(Significant/Not 

Significant) 

Values, sensitivity and quality of 
the impacted environment which 
is likely to be impacted 

The identification and assessment of Inland Water related values, their sensitivity and quality has 
been considered during Proposal design and throughout the impact assessment.   

No surface water values of significance were identified within the Development Envelope.  Minor 
ephemeral watercourses within the Development Envelope are within the existing brownfield mine 
site. An intermittent wetland is located west of the Development Envelope. 

Groundwater occurs in the Yarragadee Formation which is overlain by a veneer of superficial 
deposits comprising sand, silt, clay and laterite.  In the Development Envelope depth to water is 
about 20 m. Historical activities at the Eneabba mine site have modified the depth to groundwater 
and groundwater elevation near the mine.  Impacts such as localised groundwater mounding from 
seepage of water from water storage facilities and historical tailings dams, along with groundwater 
drawdown at production borefield sites have been observed (Jacobs 2020).  The persistence of 
mounding many years after the cessation of mining suggests the downward vertical flow through 
the uppermost Yarragadee Formation sediments has been impeded.  This indicates that a confining 
or leaky-confining layer of relatively low vertical hydraulic conductivity underlies the historic water 
storage facilities and In-Ground TSFs.  These layers result in localised “perched water tables”. 
Groundwater quality is variable with salinity up to 1,000 mg/L and pH ranging from 4.5 to 7.0. 

Other values reliant on inland waters are assessed separately in this document under other 
Environmental Factor assessments including wetlands and GDEs detailed in Flora and Vegetation. 

Not Significant 
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EPA Considerations for 
Significance 

Summary of Assessment Outcomes Impact Outcome  
(Significant/Not 

Significant) 

Extent (intensity, duration, 
magnitude and footprint) of the 
likely impacts 

Hydraulic modelling found that there will be no change in the surface water inundation extent, depth 
or flow path distribution in areas external to the Development Envelope. There will be no impact to 
downstream environments relying on surface water or adversely impacted by flood inundation 
including the intermittent wetland west of the Development Envelope. 

Hydrogeological modelling was undertaken to predict the impacts on water levels and water quality.  
No significant impacts to the regional water table are expected even if some seepage through the 
lined In-Ground TSFs occurs. If the In-Ground TSF liners were to fail and seepage to groundwater 
resulted, plumes propagating from the In-Ground TSFs are predicted to coalesce with migration 
towards the west.  Solute transport modelling indicates that such plumes will gradually migrate to the 
west.  As the plumes grow, they are predicted to merge and move away from the site. Contaminant 
concentrations are predicted to decrease with time once site operations end, and dispersion and 
dilution effects develop (Jacobs 2021).  

Tailings have elevated levels of uranium and thorium.  Thorium from tailings has inherently low 
solubility which makes it unlikely to leach from the In-Ground TSF to the groundwater if the TSF liner 
were to leak.  U-238, while present at significantly lower concentrations than Th-232 in tailings, has 
a higher solubility making it more likely to leach into groundwater should the In-Ground TSF liner 
system leak.  In-Ground TSF design is very important in preventing seepage of contaminants into 
underlying groundwater. The Proposal incorporates double HDPE liners and a seepage collection 
system to prevent contamination of groundwater. 

The largest modelled extent of groundwater and surface water effects have been used in 
predictions of impact significance to environmental values (e.g. terrestrial GDEs, potential beneficial 
users and social surroundings). 

Not Significant 
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EPA Considerations for 
Significance 

Summary of Assessment Outcomes Impact Outcome  
(Significant/Not 

Significant) 

The consequence of the likely 
impacts (or change) 

There will be no adverse impacts on surface water values within or external to the Development 
Envelope as a result of the Proposal. 

Mounding has potential to occur under the In-Ground TSFs and water storages. Conservative design 
of the Proposal In-Ground TSFs with double HDPE lining and seepage recovery systems will 
minimise the potential for mounding.  Some leakage from a perched aquifer system if present to the 
underlying Yarragadee aquifer may occur, however the regional east-to-west hydraulic gradient will 
be maintained.  No significant impacts to the regional water table are expected. If the In-Ground TSF 
liners were to fail and seepage to groundwater resulted, plumes propagating from the In-Ground 
TSFs are predicted to coalesce with migration towards the west.  Contaminant concentrations are 
predicted to decrease with time once site operations end, and dispersion and dilution effects develop 
(Jacobs 2021). No receptors (i.e. no GDEs and no third-party groundwater bores) occur within the 
predicted plume's extent, and thus no direct impacts are expected.  

If In-Ground TSF liners were to fail, despite tailings having elevated concentrations of thorium and 
uranium, members of the public drinking 2 L of contaminated surficial aquifer groundwater per day 
(i.e. from wells 1 km downstream of the In-Ground TSFs) would still receive a maximum yearly 
radiation dose considerably less than Public Effective Dose Limit of 1 mSv/y and thus seepage from 
the In-Ground TSFs even if poorly controlled would present very low risk to public health.  
Additionally, the closest human receptors of the groundwater are based in the town of Eneabba 
abstraction for which is approximately 5.5 km away from the most northern proposed TSF and across-
gradient from groundwater flow.  The risk of any potential plume of groundwater contamination to 
influence Eneabba town if the TSF liner is leaking is therefore considered very low. 

Not Significant 

The resilience of the environment 
to cope with the impact or 
change 

The Proposal is located within a brownfield mine site that has a long history of disturbance.  
Baseline studies have demonstrated that the local environment has adapted to changes in surface 
water and groundwater characteristics associated with the Eneabba mine site. The predicted 
impacts on surface water from the Proposal are minor in nature and will not adversely impact 
downstream surface water receptors. Implementation of management measures, specifically HDPE 
liners and seepage collection systems for In-Ground TSFs and installation of a purpose built 
engineered capping system will minimise impacts on groundwater levels and quality. 

Not Significant 
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EPA Considerations for 
Significance 

Summary of Assessment Outcomes Impact Outcome  
(Significant/Not 

Significant) 

Cumulative impacts with other 
existing or reasonably 
foreseeable activities, 
developments and land uses 

The Proposal has been considered in the context of previous and existing activities being 
undertaken at the Eneabba mine site.  The Proposal location has been selected specifically to 
minimise cumulative impacts by using existing highly disturbed land and using groundwater from an 
existing borefield and licenced abstraction allocation.  

There are no other reasonably foreseeable activities, developments or land uses proposed within 
the areas potentially impacted by the Proposal, which may have a cumulative impact upon Inland 
Waters and their associated values. 

Not Significant 

Connections and interactions 
between parts of the 
environment to inform a holistic 
view of impacts to the whole 
environment 

Connections and interactions between the Proposal and the receiving environment have been 
considered in the impact assessment. Key connection between inland waters relate to 
hydrochemistry and to receiving environmental values including wetlands, GDEs, fauna and human 
health. All of these values have been taken into consideration in the combined impacts of changes 
to surface and groundwater, and the combined impacts relating to hydrochemistry. 

No unacceptable impacts to Inland Waters and their relevant values were identified. 

Not Significant 

The level of confidence in the 
predictions of impacts and the 
success of proposed mitigation 

Detailed baseline hydrological and hydrogeological studies have been undertaken to inform the 
understanding of the existing surface water and groundwater environments. This used knowledge 
from a number of studies and monitoring data collected for the Eneabba mine site over time. 
Surface water and groundwater effects assessments were undertaken using standard industry 
methods and models. Specialised models developed for prediction of radiation impacts (ERICA and 
RESRAD) were used to predict impacts on groundwater and its users.  

Not Significant 
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EPA Considerations for 
Significance 

Summary of Assessment Outcomes Impact Outcome  
(Significant/Not 

Significant) 

Public interest about the likely 
effect of the proposal or scheme, 
if implemented, on the 
environment and public 
information that informs the 
EPA’s assessment. 

Iluka developed and implemented a detailed and thorough stakeholder engagement program for 
Eneabba Phases 1 and 2 and the Proposal which included the Eneabba community, adjacent 
landowners, the Shire of Carnamah and a number of State and Federal government agencies.  The 
focus of this engagement program was on high interest and high influence stakeholder groups, 
particularly the Eneabba community.  Engagement activities included briefings with key 
stakeholders including state and local government agencies and industry associations, meetings 
with Traditional Owners, interviews with representatives of community groups and businesses from 
Eneabba and a community forum providing an open house opportunity for the Proposal team to 
meet members of the Eneabba community and present the Proposal. 

No material concerns relating to any of the information shared relating to impacts to Inland Waters 
as a result of the project were raised.  A summary of consultation is provided within a Project-
specific consultation register (Section 3.3). 

All issues identified by stakeholders relating to potential impacts inherent to Inland Waters have 
been considered in this assessment. 

Not Significant 
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Table 25: Other Statutory Decision Making Processes Capable of Managing Impacts to Inland 
Waters 

Factor Objective Regulatory Tools 

To maintain the hydrological 
regimes and quality of 
groundwater and surface water 
so that environmental values are 
protected 

Part V of the Environmental Protection Act 1986 – Prescribed 
Premises, Works Approvals and Licences: 

A Works Approval for construction of the Proposal and the In-Ground 
TSFs will be applied for. 

Environmental Operating Licence L5646/1994/10 includes conditions 
that require TSFs to be erosion resistant non polluting structures, 
process water dams to be HDPE lined, surface water runoff from 
processing areas to captured for reuse, pipelines to be bunded, for 
water monitoring to be conducted and amounts of tails disposed 
recorded and reported.  The licence can be amended to incorporate 
infrastructure, controls and monitoring relevant to the Proposal. 

Mines Safety and Inspection Regulations 1995 and Radiation Safety 
Act 1975: 

Radiation Management Plan and Radiation Waste Management Plan 
include enforceable requirements for the management of radiation 
impacts on the environment, including fauna, surface water etc. 

Mineral Sands (Eneabba) Agreement Act 1975: 

State Agreement Act proposal includes “measures to be taken for the 
protection and management of the environment including rehabilitation 
and/or restoration of the mined areas, the prevention of the discharge 
of tailings, slimes, pollutants or overburden into the surrounding 
country, water courses, lakes or underground water supplies” Section 
6B (3)(i).  This information is largely described in the ERER Closure 
Plan which outlines, amongst other things: 

• TSF design. 

• Final surface water drainage design. 

Rights in Water and Irrigation Act 1914 - 

Groundwater licences GWL104700 and GWL104709 issued under the 
Rights in Water and Irrigation Act 1914 allow for abstraction of up to 
8,000,000 kL/yr and 3,000,000 kL/yr respectively from the Arrowsmith 
Perth – Yarragadee North water resource.  Water consumption for this 
Proposal is not expected to exceed 500,000 kL/yr and as such no 
additional approvals are required for groundwater consumption.   

The Groundwater Operating Strategy will be revised and updated if 
required to reflect additional groundwater monitoring requirements.  
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8. TERRESTRIAL ENVIRONMENTAL QUALITY 

8.1 EPA Objective 

The EPA Objective for the Terrestrial Environmental Quality factor is "to maintain the quality of land 
and soils so that environmental values are protected". (EPA, 2016c).  

For the purpose of EIA, the EPA defines Terrestrial Environmental Quality as "the chemical, physical, 
biological and aesthetic characteristics of soils". 

8.2 Policy and Guidance 

The EPA has published the following guideline for the Terrestrial Environmental Quality factor: 

• Environmental Factor Guideline: Terrestrial Environmental Quality (EPA 2016c). 

Other policy and guidance relevant to terrestrial environmental quality includes: 

• ANCOLD (2019) Guidelines on Tailings Dams - Planning, Design, Construction, Operation 
and Closure. 

• ANCOLD (2012) Guidelines on the Consequence Categories for Dams. 

• ARPANSA (2005) Code of Practice for Radiation Protection and Radioactive Waste 
Management in Mining and Mineral Processing (the Mining Code). 

• Australian Government Department of Industry, Tourism and Resources (2007) Tailings 
Management: Handbook in the Leading Practice Sustainable Development Program for the 
Mining Industry Series. 

• DER (2014) Assessment and Management of Contaminated Sites: Contaminated Sites 
Guidelines. 

• DMP (1998; prev. DME) Guidelines on the Development of an Operating Manual for Tailings 
Storage. 

• DMP (2010) Managing naturally occurring radioactive material (NORM) in mining and mineral 
processing guideline (2nd edition). NORM 4.1 Controlling NORM – dust control strategies. 

• DMP (2010) Managing naturally occurring radioactive material (NORM) in mining and mineral 
processing guideline (2nd edition). NORM-4.2 Controlling NORM – management of 
radioactive waste. Resources Safety, Department of Mines and Petroleum. 

• DMP (2013) Code of Practice - Tailings storage facilities in Western Australia. Resources 
Safety and Environment Divisions. 

• DMP (2013) Guidelines on the Safe Design and Operating Standards for Tailings Storage. 

• DMP (2015) Guide to the Preparation of a Design Report for Tailings Storage Facilities. 

• DMP and EPA (2015) Guidelines for Preparing Preliminary Mine Closure Plans. 

• DoW (2009) Water quality monitoring program design: A guideline for field sampling for 
surface water quality monitoring programs. 

• EPA (2003) Guidance Statement 55 - Implementing best practice in proposals submitted to 
the environment impact assessment process. 

• EPA (2006) Guidance for the Assessment of Environmental Factors No. 6 – Rehabilitation of 
Terrestrial Ecosystems. 

• IAEA (2006) Storage of Radioactive Waste: Safety Guide. 
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8.3 Receiving Environment 

The Proposal is located within the brownfield Eneabba Mine Site for which an extensive number of 
soil related studies and ongoing university research have been undertaken.  

The Development Envelope consists primarily of land that has previously been mined and has been 
rehabilitated.  Soil profiles have been re-established as part of mine closure activities. Rehabilitated 
land includes land to be returned to agricultural use and land returned to native ecosystems.   

Terrestrial environmental quality values of the area were considered as part of selection of the 
location and design of the Proposal. The values are described in the following sections. 

8.3.1 Studies 

No additional studies relating to soils and their characteristics have been undertaken specifically for 
this Proposal.   

A waste characterisation assessment has been undertaken to provide information about the likely 
geochemical characteristics of waste (tailings) requiring long term disposal within the Development 
Envelope.  Material characterised for this assessment was derived from a laboratory scale pilot plant 
which replicated the proposed refinery process using both Eneabba and Wimmera feeds.  The 
tailings material was tested for a range of analytes to understand the characteristics of the material. 
A copy of the waste characterisation assessment is provided in Appendix 3 of Appendix J.  Data 
from this assessment was then applied to radiation dose modelling as outlined in the radiation impact 
assessment Appendix J and associated reports.  

8.3.2 Soils 

The Eneabba mineral sands deposits are located on the north western extremities of the Swan 
Coastal Plain, to the west of the Gingin Scarp and the Dandaragan Plateau.  The mineral sand 
deposits primarily occur in unconsolidated Quaternary coastal sediments and alluvium west of the 
Gingin Scarp, in an area referred to as the Eneabba Plain.  Aeolian dunal depositions of white or 
yellow sands occur over part of the area (OES 2008). 

Undisturbed soils at Eneabba typically comprise an upper profile of sands and gravelly sandy clays 
at depth.  The undisturbed sands include surface ‘topsoil’ sands with organic matter accumulation, 
grading down to yellow or pale, bleached sands.  Gravelly sandy clays are present in gradational, 
duplex profiles containing 20 to 30% gravel (OES 2008). 

In 2008, OES undertook an assessment of rehabilitation materials (mostly mined/processes residue 
material) and rehabilitated soil profiles at Eneabba.  This assessment identified that there is little 
consistency in the morphology and constitution of the rehabilitated soil profiles with no two 
rehabilitated profiles the same.  The physical properties of rehabilitated materials showed substantial 
variation in soil structure, soil texture, structural stability, hydraulic conductivity, soil strength and 
hard-setting characteristics (OES 2008). 

The chemical properties of rehabilitated materials were generally more consistent with similar pH, 
electrical conductivity, plant-available and total nutrients, and exchangeable cations.  The majority 
of the rehabilitated soil materials were also similar in their chemical characteristics to the analogue 
soils (OES 2008). 

8.3.3 Acid Sulfate Soils 

Soil Water Consultants (SWC) undertook an acid sulfate soils (ASS) survey in 2008 over the 
Eneabba Operations to identify whether there are any potentially acid sulfate soils (PASS).  The 
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assessment included a desktop study and broad scale drilling and sampling of areas where PASS 
may occur.   

The soils consist of deep surficial sands to sandy clays overlying the Yarragadee Formation.  The 
surficial soils are well oxidised and freely draining.  The pedogenic and redoximorphic conditions are 
unsuitable for the formation or hosting of PASS, and therefore, no PASS is likely to occur.  In areas 
immediately to the east of the Warradarge Fault, groundwater occurs in the basal portion of the 
surficial sediments creating a reducing environment.  Although reducing conditions exist in this area, 
no PASS were identified during broad scale drilling and soil sampling (i.e. pH results typically >4) 
(SWC 2008). 

The assessment determined that no PASS soils are likely to occur within the Eneabba mine site 
(SWC 2008). 

8.3.4 Radiation 

(NORM is widespread in sand, clay, soils, rocks, many ores and minerals, commodities, products, 
by-products, wastes, recycled residues and devices used by humans. 

Mineral products, by-products and wastes may contain elevated levels of Th-232 and U-238.  These 
elements exist naturally within the mineral sands ore (as the mineral monazite) and may become 
concentrated during mineral processing.  The minerals within mineral sands deposits containing a 
level of radioactivity are ilmenite, zircon, monazite and xenotime.  All mineral sands are considered 
to contain one or more of these minerals and are classified as NORM. The monazite ore contains 
elevated levels of Th-232 and U-238. 

Gamma radiation surveys have been undertaken upon completion of previous key stages of 
rehabilitation to verify radiation levels are in line with agreed levels as outlined within the approved 
Eneabba Radiation Management Plan (RMP Appendix K).  Measured exposures to elevated site 
background radiation levels are generally limited and significantly below a dose of 1 mSv/year (Iluka 
2018a) applicable to members of the public and non-designated radiation workers. 

The background radiation activity within the Development Envelope and immediate surrounds is 
shown in Figure 29.    
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8.3.5 Contaminated Sites 

In 2007, in response to the Contaminated Sites Act 2004 enacted in December 2006, Iluka reported 
a number of known or suspected contaminated sites to the DWER Contaminated Sites Branch.  
Investigations regarding the management of contaminated sites are ongoing in parallel with 
rehabilitation activities. 

In 2017 and 2018 Iluka undertook a data gap review of contaminated sites at the Eneabba mine site.  
The Data Gap Analysis and Conceptual Site Model Report was submitted to DWER in March 2018.  
Registered contaminated sites and source locations in relation to the Development Envelope are 
detailed in Figure 30 and Table 26.  

Table 26: Eneabba East Contaminated Sites Summary 

Land 
Description 

Classification 
Source Locations 

and Contaminants of 
Concern 

DWER 
Ref 

Part of the 
Development 

Envelope 

Lot 10 on Plan 
18828 

Possibly 
contaminated 
investigation required 
(PCIR) 

Decommissioned 
Newman Concentrator 
Surface radiation 
(NORM) 

Rehabilitation 
earthworks commence 
in 2022 

10040 No 

Mineral Sands 
Road  

PCIR Surface radiation 
(NORM) 

10040 No 

Closed Road PCIR Surface radiation 
(NORM) 

10040 No 

Lot 12562 on 
Plan 195186 

Vacant Crown 
Land 

PCIR Monazite Pit 

Surface radiation 
(NORM) 

2635 Yes 

Lot 2 on Plan 
409612 
(previously part 
of Lot 10240 
on Plan 
206720) 

PCIR Bore 16 Refuelling 
Area 

Hydrocarbons 

Surface radiation 
(NORM) 

2635 Yes 

Lot 11426 on 
Plan 184144 

PCIR Dry Plant Stockpile 
Area 

Surface radiation 
(NORM) 

Remediation to 
continue in late 2021 

2635 No 
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Land 
Description 

Classification 
Source Locations 

and Contaminants of 
Concern 

DWER 
Ref 

Part of the 
Development 

Envelope 

Lot 11948 on 
Plan 240375 

Reserve 31030 

PCIR Decommissioned 
South Secondary 
Concentrator 

Mids Storage 
(Remediation to 
continue in late 2021) 

Radionuclides & 
sulfate in groundwater

1

  

Site surfaces (NORM) 

5752 No 

Vacant Crown 
Land 

PIN 11709321 

PCIR Areas constructed with 
processing by-product 

Surface radiation 
(NORM) 

Subsequently 
rehabilitated and 
revegetated 

10626 No 

Lot 10236 on 
Plan 206720 

PCIR Areas constructed with 
processing by-product 

Surface radiation 
(NORM) 

Subsequently 
rehabilitated and 
revegetated 

10626 No 

Lot 12457 on 
Plan 195107 

Vacant Crown 
Land 

PCIR Areas constructed with 
processing by-product 

Surface radiation 
(NORM) 

Subsequently 
rehabilitated and 
revegetated 

10626 No 

Iluka has a comprehensive contaminated sites programme that assesses and remediates legacy 
contaminated sites. Legacy contaminated sites located at Eneabba that have been reported to 
DWER are included in the contaminated sites programme for further assessment and remediation. 
Subsequent to the site classifications summarised above, certain source areas have been 
decommissioned, remediated or rehabilitated however the site classifications have not necessarily 
been updated. This information has been summarised in the table above where relevant. 

 

 

1

 Subsequent to the classification, further reporting has been provided to DWER concluding that radionuclides and sulfate 

in groundwater are no longer a contaminant of concern. The reasons for classification are yet to be updated. 
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8.3.6 Solid Waste Characterisation 

ANSTO undertook characterisation of the tailings produced by the Proposal considering feed source 
for the refinery from Eneabba ore and Wimmera ore (Appendix 3 of Appendix J).  The Wimmera ore 
contains the highest radiation activity levels of the material to be processed through the Proposal 
and was included in all modelling and risk assessments.  Based on assessment of the waste 
radiological properties from ANSTO testing, the waste has been classified as 'Very Low Level Waste' 
(Appendix 3 of Appendix J).  The design of the proposed tailings storage facility has been to the 
higher than required 'Low Level Waste' facility level which further reduces risk of impacts. 

Feed was prepared by blending, in ratios predicted by the Iluka mass balance, all of the expected 
liquor and solid waste streams. Samples representing the bake – leach residue, phosphate removal 
precipitate and aluminium removal precipitate were prepared by performing lab scale tests. Samples 
were then taken for analysis and radionuclide survey.  Further assessment of the tailings material in 
addition to the below (Appendix 3 of Appendix J) is currently in progress. 

Solids Geochemical and Radiological Waste Characterisation 

The objective of the waste characterisation was to supplement the leachate characterisation, results 
discussed below. 

Results for the Geochemical Waste Characterisation found: 

• The neutralised solid waste primarily comprises calcium sulfate and iron phosphate plus 
associated elements from the feed material or magnesia addition (magnesium).  The primary 
constituents of the neutralised solid waste are calcium (26.5%), sulfate (32%), iron (4.1%) 
magnesium (1.1 %) and phosphorous (1.8%). Feed material associated elements reporting 
to the solid waste included thorium, lanthanum, cerium and neodymium (all less than 1% 
w/w). 

• The primary constituents of the tailings liquor are sodium (5,179 mg/L), calcium (1,452 mg/L) 
and sulfate (2,343 mg/L). All other constituents' concentrations were below limits of reporting. 

• The total rare earth concentration within the neutralised solid waste is (16,000 mg/kg, 1.6%) 
with less than reporting limits in the liquor. 

Results for the Radiological Waste Characterisation (Thorium and Uranium decay chain) found: 

• Total thorium concentration in the neutralised waste is 9,240 mg/kg (0.92%) and total 
uranium concentration is 350 mg/kg (0.04%). 

• The primary radionuclides within the neutralised solid waste are Th-232 (37 Bq/g), Ra-228 
(32.5 Bq/g) and Th-228 (37 Bq/g). The other radionuclides, U-238, Ra-226, Pb-210 and Po-
210, reported activity concentrations less than 5 Bq/g. 

• The primary radionuclides within the neutralised liquor waste are Ra-228 (0.055 Bq/L), Ra-
226 (0.005 Bq/L), Th-232 (0.002 Bq/L) and Th-228 (0.002 Bq/L). All other radionuclides were 
below limits of reporting. 

Leachate Characterisation 

The objective of the leachability test was to characterise the waste for environmental assessment. 

Three leach tests were carried out on the as-received neutralised waste. The leaching fluids were 
acetic acid at pH2.9, a borate buffer of pH 9.2, and bore water supplied by the Iluka (natural pH 
7.34). Leachate results were reported against Landfill Waste Classification and Waste Definitions 
Guideline values. 
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Results of the Leachate Characterisation found: 

• The natural pH of the waste is alkaline with a site borewater pH extract raising from initial 
7.34 to 9.15 in a 1:20 water extract of the neutralised solid.  The 1:20 acetic acid leachate 
final pH likewise rose with excess alkalinity to pH 6.61.  

• No contaminant metal exceeded its respective guideline in any leachates. The primary 
constituents, Fe and P, were not found to any significant extent in any leachate, consistent 
with presence as insoluble (in neutral to alkaline leaches) iron phosphates. 

• Consistent with presence as insoluble pyrophosphates from monazite cracking, the 
measured concentrations of thorium in the respective leachates were all very low, less than 
0.0002 Bq/L.  

• The highest concentration soluble radionuclide was Radium-228 with 4.0 Bq/L in the 
borewater leachate.  Radium-226 was not detectable.  Radium solubility is limited by 
presence of high sulfate and although Radium-228 solubility exceeds a human drinking water 
guideline (0.5 Bq/L), this is at source and does not account for dilution prior to groundwater 
use. 

• The concentration of uranium as U-238 was 0.30 Bq/L in the borewater leachate (0.024 mg/L 
as uranium).  Concentrations of all radionuclides were lower in the borate leachate used for 
comparison to landfill waste classification (e.g. 0.002 Bq/L for U-238, <0.18 Bq/L for Ra-228).   

• The borewater leach (most realistic for site conditions) contained elevated calcium (590 
mg/L) and sulfate (467 mg/L as S, 1,400 mg/L as sulfate).  Calcium, sulfate and magnesium 
were more soluble in the pH 2.9 leach as expected due to reaction of excess lime and 
magnesia with the additional acidity. 

Overall, tailings have elevated levels of U-238 and Th-232 with the majority of the activity being from 
Th-232.  The solubility of contaminant metals and radioactive nuclides within the waste material is 
considered low due to formation of insoluble forms (phosphates, sulfates) and alkaline pH.  Further 
testwork to refine solubility and forms is being conducted. The low solubility in combination with the 
tailings facility cover design makes it unlikely or a lower risk of impact to groundwater even if the 
multiple liner system were to fail.  The primary soluble radionuclide (4 Bq/L) is Ra-228. 

Calcium, and sulphur are present in the solid tailings and tailings liquor in high concentrations and 
are highly soluble in both acidic conditions and in alkaline local groundwater conditions.  Levels of 
sulfate in particular will make tailings water unpalatable to fauna (salinity, purgative effects). 

8.4 Potential Impacts 

The potential impacts on terrestrial environmental quality for the Proposal are: 

• Contamination of soils through spills of feed material, products or reagents. 

• Contamination of soils by process wastes as a result of incorrect disposal, failure of In-
Ground TSFs, spill or leakage from In-Ground TSF pipelines or loss of containment. 

• Assessment of Impacts 

8.4.1 Contamination of Soils from Feed Material or Product 

Dust from feed materials or products may contaminate soils in adjacent areas if it is not contained. 
Contamination (by NORM) may extend outside the Development Envelope where particles are 
dense and or small in diameter.  

The primary areas of potential dust generation are: 
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• Third party feed material. Third party concentrate will be fed via rotating containers into a 
hopper which is hooded and drafted to eliminate fugitive dust. 

• Stacks for the roaster, calciners, boiler and ammonia scrubber.  These are fitted with off gas 
treatment systems (such as scrubbers, bag houses and electrostatic precipitators) to recover 
acids and particulates. 

• Product load out and export from site.   

The Proposal design considers potential spillage of feedstock and product noting that much of the 
refining process is a wet process.  The feed and product loadout areas were specifically designed to 
ensure dust is minimised and spilt spilled material is captured and returned to the process, reducing 
the potential for migration to surrounding soils.  

Products will be exported in sealed containers to minimise loss through wind erosion during transport 
and prevention of spillage in the advent of a transport accident. 

Site equipment may be contaminated, to some degree, with radioactive material.  Movement of 
equipment within the Development Envelope to external areas has potential to result in soil 
contamination.  In areas with higher vehicle and equipment movements, the build-up of NORM has 
potential to be substantial over time, if unregulated.  

Consistent with existing management practices, regular gamma radiation surveys will be carried out 
around operational areas to monitor the potential for NORM contamination.  Where gamma levels 
increase between surveys, the area will be investigated to determine the source of contamination,  
to recover the NORM material and to implement further measures to reduce the risk of recurrence. 

Given the design controls proposed for implementation and the monitoring programs already 
undertaken to ensure contamination of soils with NORM is minimised, the risk of soil contamination 
within the Development Envelope and in surrounding areas is considered low. 

8.4.2 Contamination of Soils from Tailings 

Refinery waste products will be disposed of within tailings facilities utilising current mining voids 
within the site boundary.  The design and construction of the In-Ground TSF and potential future In-
Ground TSFs minimises the risk of overtopping or embankment failure.  At closure, the tailings will 
be drained and covered, effectively removing this exposure pathway.  

Tailings are discharged to In-Ground TSFs as a slurry. The In-Ground TSFs will be allowed to dry 
after completion of filling of each In-Ground TSF.  Once sufficiently dry to allow access for earth 
moving equipment, a cover (minimum 4m depth) will be installed to ensure long term isolation of tails 
post closure. Potential exists for wind erosion of the tails surface during the drying period.  Temporary 
protection measures will be employed in summer months as necessary to minimise dust emissions 
from In-Ground TSFs e.g. use of dust retardation agents such as Gluon, or application of a 
hydromulch (which have been used successfully in the past).  The potential drying period is 
anticipated to be between 7 and 10 years prior to installation of the permanent cap. However, the 
installation of an underdrainage system to increase the drying rates, may be considered during 
detailed design. 

Liquor from the In-Ground TSF will be collected using a floating decant system and returned to the 
plant for re-use. This will reduce likelihood of spillage from the In-Ground TSF to the surrounding 
environment. 

Pipelines for waste transfer to and from the In-Ground TSF will be constructed within existing 
disturbed areas. The transfer pipelines will be located within earthen bunds to minimise the extent 
of any potential leaks.  
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If overtopping or pipeline failure were to occur, shut-down procedures will minimise the spill volume 
from the In-Ground TSF or pipelines.  Tailings are unlikely to migrate far from the In-Ground TSF 
given the contained material will occur below the existing ground surface elevation.  Earthen pipeline 
bunds will reduce potential soil contamination in the immediate area.  

Significant impacts are not anticipated in the event of a localised tailings release in relation to 
radiation exposure.  Radionuclides in the tailings solids are in sparingly soluble forms, and removing 
the contaminated soils from the ground surface is considered an effective means of treating soils 
impacted by unplanned tailings release. Spilt tailings will be placed in the In-Ground TSFs. 

8.5 Mitigation 

Table 27: Proposed Management Measures for Terrestrial Environmental Quality 

Mitigation 
Hierarchy 

Mitigation Measures 

Avoid • Location of the refinery and In-Ground TSFs within a brownfield mine site. 

• Use of existing former mine voids for disposal of Tailings.  

• Seepage from In-Ground TSFs will be avoided by installation of a clay layer and 
double artificial (HDPE) liners for the base and walls. 

• Seepage to groundwater from the In-Ground TSF will be avoided by installation 
of a seepage collection system as part of the In-Ground TSF design. 

• Installation of a leakage detection system as part of the In-Ground TSF design. 

Minimise • Surface water runoff and spills/leaks from the from the operational footprint will 
be contained within storage dams and returned to the process.  

• Pipelines transferring tails and return water between the refinery and the In-
Ground TSF are located in earthen bunds. 

• Spills or leaks within operational areas will be immediately cleaned up and any 
run-off captured within the stormwater collect dam. 

• Regular gamma radiation surveys are carried out around the operational areas 
to monitor the spread of NORM contamination. Where there is an increase in 
gamma levels between surveys, actions are taken to investigate the source of 
contamination and recover the NORM materials.  

• Hazardous materials would be stored and handled in accordance with AS 1940, 
AS 3833 or AS 3780, the Dangerous Goods Safety Act, 2004 (WA), any 
conditions identified as part of EP Act Part V licensing or associated regulations. 

• Minor spillage occurring as a result of accidents or breakdowns will be 
addressed by communicating, controlling, containing, and cleaning up the spill 
and reported through Iluka's internal incident reporting procedure. 

Rehabilitate • Removal of soil contaminated with spilt feedstock, product, reagents or tailings. 

• Implementation of the In-Ground TSF cover as part of the ERER Closure Plan. 

 

8.6 Predicted Outcome 

The predicted outcome was determined based on the assessment of the impacts and the EPA's 
Consideration of Significance as provided in the EPA's Statement of Environmental Principles, 
Factors and Objectives (EPA, 2020a). The results of the assessment are provided in Table 28.  

Based on this assessment, the Proposal was assessed as having no significant or irreversible impact 
on land and soil values and the EPA Objective for terrestrial environmental quality ‘to maintain the 
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quality of land and soils so that environmental values are protected’ would be met should the 
Proposal be implemented. 

The Proposal is wholly located within a brownfield mine site. Existing soil profiles at the Proposal 
site are comprised of clay fines and sand tailings that have been backfilled into former pit voids that 
resulted from mineral sands mining.  These pit voids will be utilised for constructing engineered, In-
Ground TSFs for the Proposal.  Excavated material from the voids will be utilised for capping the 
TSFs. 

The In-Ground TSF design, which is located within existing or former mine pits, includes multiple low 
permeability liners and a leakage detection and collection system, which significantly reduces the 
potential for impacts to surrounding land and soils from the Proposal. The impacts to land and soil 
are therefore not considered significant and can meet the EPA Objective for Terrestrial 
Environmental Quality.  

The Proposal footprint is highly disturbed and can be rehabilitated on completion of the Proposal, as 
demonstrated by Iluka’s long history of successful rehabilitation of kwongan native vegetation. As a 
result, no significant impacts to flora or vegetation will occur, that may impact Terrestrial 
Environmental Quality.  

A number of regulatory tools are available to manage the identified potential impacts to terrestrial 
environmental quality including Part V of the EP Act (Prescribed Premises, Works Approvals and 
Licences) and Mines Safety and Inspection Regulations 1995 (MSIR) and Radiation Safety Act 1975 
(RMP and RWMP). Rehabilitation and restoration of the Proposal area will be managed through the 
State Agreement proposal, which includes measures to be taken for the protection and management 
of the environment including rehabilitation and/or restoration of the mined areas, the prevention of 
the discharge of tailings, slimes, pollutants or overburden into the surrounding country, water 
courses, lakes or underground water supplies” Section 6B (3)(i) Table 29 provides the relevant 
regulatory tools that are available to manage the identified potential impacts to terrestrial 
environmental quality. 
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Table 28: Assessment of Impact Significance - Terrestrial Environmental Quality 

EPA Considerations for 
Significance 

Summary of Assessment Outcomes Impact Outcome  
(Significant/Not 

Significant) 

Values, sensitivity and quality of 
the impacted environment which 
is likely to be impacted 

The identification and assessment of values has been considered during the Proposal design. The 
following was noted in relation to key land and soil environmental values: 

• The Development Envelope consists primarily of cleared or rehabilitated land that has 
undergone disturbance for previous mining activities within the brownfield mine site.  

• Soil profiles within the Proposal footprint are not natural and have resulted from rehabilitation of 
previous mine site disturbance. 

• No PASS soils are present within the Proposal footprint. 

• Small areas of potentially contaminated land related to NORM are present within the 
Development Envelope and Proposal footprint.  Some areas of contamination will be removed 
as a result of this Proposal. 

Not Significant 

Extent (intensity, duration, 
magnitude and footprint) of the 
likely impacts 

The Development Envelope consists primarily of cleared or rehabilitated land that has undergone 
disturbance for previous mining activities.  Soil environmental values have bene impacted by historic 
mine activities, however these impacts have been addressed through rehabilitation.   

Land disturbance that will occur as a result of the Proposal will be able to be rehabilitated as part of 
mine closure. The most significant potential impacts on soil quality have been identified to be related 
to disposal of tailings with potentially elevated radiation. Construction of an engineered cap on each 
In-Ground TSF will minimise the extent (magnitude and duration) of potential impacts.  

As individual tailings areas are completed and upon cessation of refining activities, the environment in 
the areas of non-permanent infrastructure will be rehabilitated to post mining land uses consistent 
with the ERER Closure Plan (Iluka 2021). 

Not Significant 

The consequence of the likely 
impacts (or change). 

No significant consequences to terrestrial environmental quality, specifically land and soils values are 
predicted to result from this Proposal during operations or post closure. Impacts on soil quality will be 
highly localised and will be reversible through removal of contamination and implementation of the 
Closure Plan.  

Not Significant 
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EPA Considerations for 
Significance 

Summary of Assessment Outcomes Impact Outcome  
(Significant/Not 

Significant) 

The resilience of the environment 
to cope with the impact or change 

The Proposal is located within a brownfield mine site which has been subject to disturbance over 
decades.  Surrounding areas are also used for agriculture.   

Iluka have rehabilitated disturbed areas of the Eneabba mine site.  This has included removal of 
infrastructure contaminated with NORM and closure of backfilled mine pits containing tailings and 
other wastes with potentially elevated NORM.  Only small areas relative to the disturbance footprint 
have been identified as potentially contaminated (Figure 30).  

Knowledge about effective rehabilitation techniques has increased during the mine life and current 
rehabilitation activities reflect a continuous improvement approach.  As such, Iluka believes that soil 
and land contamination can be addressed through rehabilitation and closure commitments in existing 
approvals or endorsed closure plans. 

Not Significant 

Cumulative impacts with other 
existing or reasonably 
foreseeable activities, 
developments and land uses 

The Proposal has been considered in the context of previous and existing activities being undertaken 
at the Eneabba mine site.  The Proposal location has been selected specifically to minimise 
cumulative impacts by using existing highly disturbed land.  

There are no other existing or reasonably foreseeable activities, developments or land uses proposed 
within the areas potentially impacted by the Proposal, which may have a cumulative impact upon land 
and soils and their associated values. 

Not Significant 

Connections and interactions 
between parts of the environment 
to inform a holistic view of 
impacts to the whole environment 

Key connections and interactions between soils and land relate to potential changes to flora, 
vegetation, fauna, surface water, groundwater, and human health.  Impacts on these from soil/land 
contamination have been addressed in other Sections. 

Not Significant 
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EPA Considerations for 
Significance 

Summary of Assessment Outcomes Impact Outcome  
(Significant/Not 

Significant) 

The level of confidence in the 
predictions of impacts and the 
success of proposed mitigation 

Soil and land assessments have been undertaken for the Eneabba mine site over multiple years by 
accredited scientists (Section 8.3.1).  Results from these surveys have informed the assessment 
process as well as Proposal design. 

The experience gained during the long operating history at the Eneabba mine site and other mineral 
sand processing operations on the Swan Coastal Plain has been considered when designing the 
Proposal and developing management and mitigation measures.  

Iluka has a high level of confidence in the predictions of potential impacts to land and soils and the 
success of proposed mitigation measures. 

Not Significant 

Public interest about the likely 
effect of the proposal or scheme, 
if implemented, on the 
environment and public 
information that informs the 
EPA’s assessment. 

Iluka developed and implemented a detailed and thorough stakeholder engagement program for 
Eneabba Phases 1 and 2 and the Proposal which included the Eneabba community, adjacent 
landowners, the Shire of Carnamah and a number of State and Federal government agencies.  The 
focus of this engagement program was on high interest and high influence stakeholder groups, 
particularly the Eneabba community.  Engagement activities included briefings with key stakeholders 
including state and local government agencies and industry associations, meetings with Traditional 
Owners, interviews with representatives of community groups and businesses from Eneabba and a 
community forum providing an open house opportunity for the Proposal team to meet members of the 
Eneabba community and present the Proposal. 

No material concerns relating to any of the information shared relating to impacts to land and soils as 
a result of the project were raised.  A summary of consultation is provided within a Proposal-specific 
consultation register (Section 3.3). 

No issues were identified by stakeholders relating to potential impacts inherent to land and soil 
values. 

Not Significant 
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Table 29: Other Statutory Decision Making Processes Capable of Managing Impacts to Terrestrial 
Environmental Quality 

Factor Objective Regulatory Tools 

To maintain the quality of 
land and soils so that 
environmental values are 
protected 

Part V of the Environmental Protection Act 1986 – Prescribed Premises, 
Works Approvals and Licences: 

Environmental Operating Licence L5646/1994/10 include conditions that 
require TSFs to be erosion resistant non polluting structures, surface water 
runoff from processing areas to captured for reuse and pipelines to be 
bunded.  The licence can be amended to incorporate infrastructure, controls 
and monitoring relevant to the Proposal. 

Mines Safety and Inspection Regulations 1995 and Radiation Safety Act 
1975: 

Radiation Management Plan and Radiation Waste Management Plan include 
enforceable requirements for the management of radiation impacts on the 
environment, including surface and groundwater management. 

Mineral Sands (Eneabba) Agreement Act 1975: 

State Agreement Act proposal includes “measures to be taken for the 
protection and management of the environment including rehabilitation and/or 
restoration of the mined areas, the prevention of the discharge of tailings, 
slimes, pollutants or overburden into the surrounding country, water courses, 
lakes or underground water supplies” Section 6B (3)(i).  This information is 
largely described in the ERER Closure Plan which outlines, amongst other 
things:  

• Rehabilitation standards. 

• Native vegetation completion criteria. 

• TSF design. 

• Final surface water drainage design. 
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9. AIR QUALITY 

9.1 EPA Objective 

The EPA objective for Air Quality is 'to maintain air quality and minimise emissions so that 
environmental values are protected' (EPA, 2020a).  

9.2 Policy and Guidance 

The EPA has published a number of guidelines for the Air Quality factor. Guidance relevant to the 
Proposal includes: 

• Environmental Factor Guideline Air Quality (EPA 2020c). 

• National Environment Protection measure (Ambient Air Quality). National Environment 
Protection Council, 2016. 

• Guideline - Air Emissions.  Draft for External Consultation (DWER 2019). 

• Guideline - Dust: Draft for External Consultation (DWER 2021). 

9.3 Receiving Environment 

9.3.1 Studies 

Environmental Technologies and Analytics was commissioned to undertake an air quality 
assessment for the Proposal (ETA, 2021). ETA modelled the emissions for the Proposal 
incorporating Phases 1 and 2 to determine potential impacts on sensitive receptors.  The report is 
provided in Appendix H and has been utilised to inform this section.  

9.3.2 Existing Environment 

Climate 

The climate and meteorological characteristics of the region control the dispersion, transformation 
and removal (or deposition) of pollutants from the atmosphere, and therefore ambient air quality.  
The long-term climate data for this region is sourced from the Bureau of Meteorology (BoM) 
meteorological station at the Badgingarra Research Station (BoM station ID: 009037), located 
approximately 60 km south of Eneabba. 

The climate at Eneabba is characterised as Csa (Mediterranean hot summer climates) according to 
the Köppen–Geiger climate classification system with the majority of rainfall occurring during the 
winter (Kottek et al, 2006).  The long-term temperature statistics from the BoM station at the 
Badgingarra Research Station are presented in Figure 31. From this it is apparent that the summer 
period has hot days and warm nights while the winter has cool days with cold nights, with 
temperatures occasionally dropping below 0ºC. 

The region has a mean annual rainfall of approximately 538 mm as presented in Figure 32.  Rainfall 
varies seasonally and there is significantly more rain during the winter months. 
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Figure 31: Long Term Temperature Statistics 

 
Source: (BoM, 2021) 

Figure 32: Long Term Rainfall Statistics (BoM, 2021) 

 

With regard to wind speed and direction, selected meteorological variables were extracted from the 
gridded CALMET modelling output for a point corresponding to the Iluka operations.  The general 
features of the 10 m winds illustrated in the annual and seasonal wind rose diagrams for the period 
from January – December 2015 are shown in Figure 33. 

The major features of the wind rose for the site are: 
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• Annual wind rose: 

⎯ Wind direction is predominantly from the east-northeast to southeast, with a secondary 
peak from the south. 

⎯ Highest frequency of average speeds (> 8 m/s) occur with winds from the east-
northeast. 

⎯ Winds from the northwest are relatively uncommon. 

⎯ Highest frequency of light winds occurs from the south. 

• Summer wind rose: 

⎯ Winds are predominantly from the south. 

⎯ Strongest winds are from the east-northeast to southeast. 

⎯ Highest frequency of light winds occurs from the south. 

• Autumn wind rose: 

⎯ Winds are predominantly from the east-northeast to southeast. 

⎯ Strongest winds are from these directions. 

⎯ Winds from the northwest are rare. 

• Winter wind rose: 

⎯ Winds are predominantly from the east-northeast. 

• Spring wind rose: 

⎯ Winds during this season do not display a predominant direction, with easterly, south-
easterly and south-westerly winds most common. 
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Figure 33: Annual and Seasonal Wind Roses for the Iluka Project Site (January to December 2015) 
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Existing/Background Air Quality 

The existing air quality in the region is expected to be influenced by natural sources such as wind 
erosion and bushfires.  Dust may also occur due to anthropogenic activities in the study area, such 
as agricultural activities.   

Publicly available ambient air quality data is limited for the Proposal area.  Ambient data is available 
however for particulate matter (measured in the form of dust deposition and in the 10 micron (μm) 
particle size range). 

Tapered Element Oscillating Microbalance 

Iluka operated a Tapered Element Microbalance (TEOM) monitor within Eneabba and the 24-hour 
averaged statistics from this station, for the period 2007 to 2011, are presented in Table 30. From 
these statistics the following can be concluded: 

• There is a large variation in the maximum measured 24-hour averaged data from 39.6 μg/m3 

in 2010 up to 165.7 μg/m3 in 2007.  The annual rainfall from the BoM Badgingarra Research 
Station indicates that both of these years received comparable rainfall amounts (406 mm in 
2007 and 374 mm in 2010) (BoM, 2021b). 

• The 95th percentile concentrations are comparable across all 5 years indicating that the 
elevated concentrations are isolated events. 

• The number of excursions of the PM10 NEPM criteria (Section 3.5.1) varies from zero in 2009 
and 2010 up to 4 in 2008. 

• As outlined in BHP (2015) the 70th percentile PM10 concentration is appropriate for use as a 
background concentration. For this assessment the background PM10 concentration of 16.8 
μg/m3 will be used to simulate the 24-hour averaged concentrations as this is the maximum 
70th percentile concentration over the five years of monitoring data. 

• For this assessment a concentration of 14.4 μg/m3 will be utilised for the annual average 
PM10 background concentration as this represents the maximum annual average 
concentration over the five years of available monitoring data. 

• The background concentrations for PM2.5 will be taken as 30% of the PM10 concentrations, 
which is the ratio of PM2.5 to PM10 outlined in the National Pollutant Inventory (NPI) Emission 
Estimation Technique Manual (EETM) for Mining (EA, 2012). 

Table 30: 24 - Hour Averaged Statistics of TEOM Monitoring at Eneabba 2007-2011 (μg/m3) 

Statistic 2007 2008 2009 2010 2011 

Maximum  165.7 126.7 45.6 39.6 71.1 

99th percentile  46.8 51.6 37.4 36.0 39.3 

95th percentile  28.2 30.4 29.3 29.4 26.0 

90th percentile  22.7 24.7 24.2 23.7 20.8 

70th percentile  14.5 15.0 16.8 16.5 15.1 

Annual average  13.3 13.5 14.4 13.8 13.6 

Number > 50 μg/m3  3 4 0 0 3 
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Statistic 2007 2008 2009 2010 2011 

Valid data return (%)  97% 89% 97% 90% 73% 

 

Dust Deposition Gauges 

The primary ambient monitoring data available for the immediate region is from a series of dust 
deposition gauges (DDG).  These provide non-real-time measurements of dust that settles out from 
the air, over a specified period allowing a mass deposition rate of deposited matter to be calculated 
according to the Australian Standard AS/NZ 3580.10.1:2003 (Determination of Particulate Matter - 
Deposited Matter Gravimetric Method).  The locations of the DDG’s are shown in Figure 34.  DDGs 
ENE01, 02, 04, 05 and 07 are located to the south of the Proposal, and relatively close to the historic 
mining areas, while DDG’s ENE03, 06, 08, 09, 10 and 11 are located to the north of the Proposal, 
with DDG ENE08 being located within Eneabba. 
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Figure 34: Location of Dust Deposition Gauges 

 

Figure 35 presents the insoluble dust deposition results from June 2012 to October 2020 at the 
aforementioned stations and indicates that each monitoring station location has experienced 
elevated deposition concentrations.  The stations located to the north of the operations including 
ENE08 demonstrate a higher frequency of deposition greater than 4 g/m2/month.  These results are 
expected due to the agricultural operations north of the Eneabba mine site.  
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Figure 35: Monthly Deposition Rates (g/m2/month) from June 2012 to October 2020 

 

Sensitive Receptors 

The modelling assessment undertaken by ET&A (2021) considered the potential air quality impacts 
on relevant environmental values and sensitive receptors, consistent with the EPA Environmental 
Factor Guideline for Air Quality (EPA, 2020), and the Draft DWER Guidelines for both Air Emissions 
and Dust (DWER 2019, DWER 2021).  Consistent with the EPA air quality objective, relevant 
sensitive receptors have been identified in the vicinity of the Proposal.  This includes sensitive 
(human) receptors, including locations where people are residing either on a temporary or permanent 
basis, noting that the current DWER guidelines excludes the consideration of on-site Proposal 
related receptors as sensitive receptors.   

The receptors and the pollutants assessed that were considered in the air quality assessment are 
listed in Table 31 and the receptor locations in relation to the Proposal are shown in Figure 36.  From 
this it can be seen that the closest receptor is the Eneabba Golf Course located approximately 7.3 
km from the Proposal. 
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Table 31: Air Quality Receptor Locations 

Receptor 
ID 

Easting* Northing* 
Environmental 

Value / 
Receptor Type 

Distance 
from 

Proposal 
(km) 

Pollutant Impact Assessed 

PM10 PM2.5 NO2 SO2 H2SO4 NH3 

R1 345,397  6,696,676  Residence  10.4 ✓  ✓  ✓  ✓  ✓  ✓  

R2 338,774  6,703,524  Residence  11.6 ✓  ✓  ✓  ✓  ✓  ✓  

R3 
333,149  6,699,618  Residence 

(Eneabba)  
7.9 ✓  ✓  ✓  ✓  ✓  ✓  

R4 
332,443  6,698,724  Golf Course 

(Eneabba)  
7.3 ✓  ✓  ✓  ✓  ✓  ✓  

R5 
332,892  6,699,549  Residence 

(Eneabba)  
7.9 ✓  ✓  ✓  ✓  ✓  ✓  

R6 327,337  6,698,381  Residence  10.5 ✓  ✓  ✓  ✓  ✓  ✓  

R7 322,486  6,689,562  Residence  13.7 ✓  ✓  ✓  ✓  ✓  ✓  

R8 324,248  6,683,733  Residence  14.4 ✓  ✓  ✓  ✓  ✓  ✓  

R9 322,264  6,684,184  Residence  15.9 ✓  ✓  ✓  ✓  ✓  ✓  

R10 329,153  6,675,075  Residence  18.6 ✓  ✓  ✓  ✓  ✓  ✓  

R11 339,541  6,684,232  Residence  8.9 ✓  ✓  ✓  ✓  ✓  ✓  

* GDA20, Zone 50 

The key receptor locations that are further considered in the assessment are: 

• The Township of Eneabba (R3 & R5). 

• Residences within the region. 

• Eneabba Golf Course (R4). 
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Figure 36: Sensitive Receptor Locations  

 

9.4 Potential Impacts 

Air emissions can affect both environmental receptors and human health if not managed correctly. 
The key air pollutants from the Proposal includes: 

• Nitrogen Dioxide (NO2). Proposal sources include roasting kiln, calciners and SEGHY dryer. 

• Sulfur Dioxide (SO2). Proposal sources include the roasting kiln. 

• Sulfur trioxide (SO3) and Sulfuric Acid (H2SO4).  Proposal sources include the roasting kiln. 

• Particulate Matter (PM10 and PM2.5).  Proposal sources include the roasting kiln and calciner 
dryers. 

• Ammonia (NH3): Proposal sources include the ammonia scrubber stack. 

• Radon gas: Proposal sources include the refinery and In-Ground TSFs. 
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Potential impacts from the Proposal activities include: 

• Adverse impacts on human health and amenity at sensitive receptors due to particulate 
emissions. 

• Adverse impacts on human health at sensitive receptors due to gaseous emissions. 

• Adverse impact on regional air quality due to atmospheric pollution. 

Impacts on human health from radon gas and radionuclides in dust is included in Section 11.  Impacts 
on terrestrial fauna from exposure to radiation is addressed in Section 6.5.5. 

9.5 Assessment of Impacts 

9.5.1 Overview of Modelling Assessment 

The ET&A (2021) dispersion modelling assessment incorporated site-specific meteorological data, 
emissions information, source characteristics, and the location of model receptors.  Emission rates 
were estimated using recognised and accepted methods of emissions estimation, which included 
published emission factors from the NPI Emission Estimation Technique Manual for Mining (EA, 
2012).  The assessment considered the potential impact attributable to the Proposal, as well as the 
cumulative (background or existing air quality in conjunction with the Proposal) impact. 

An overview of the modelling assessment is provided in Table 32. 

Table 32: Air Quality Modelling Assessment Summary 

Modelled 
Meteorological 

Period 
1 January to 31 December 2015 

Model Selection WRF/CALMET/CALPUFF model suite 

Key Pollutants 

• Particulate Matter (PM) - including PM10 and PM2.5 size fractions. 

• Nitrogen Dioxide (NO2). 

• Sulfur Dioxide (SO2). 

• Acid gas as sulfur trioxide / sulfuric acid (SO3 / H2SO4). 

• Ammonia (NH3). 

Meteorological 
Data 

 

 

Three-dimensional prognostic meteorological data developed using the 
Weather Research and Forecasting (WRF) model. 

Background Air 
Quality 

Published air quality monitoring data for the region has been reviewed and 
used as a suitable proxy of existing (baseline) concentrations for particulates. 

There are no other significant industry sources in close proximity, therefore 
the assessment of the incremental cumulative contribution only accounts for 
background air quality where monitoring data was available. 
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Sensitive Receptors 

Discrete receptor locations were nominated to represent: 

• Non-proposal related sensitive receptors – Township of Eneabba. 

• Closest non-proposal related sensitive receptors – residents outside the 
Township of Eneabba. 

Other receptors – Eneabba Golf Course 

Project Emissions 

Emissions from the Proposal under maximum processing and material 
handling assumptions formed the basis of the modelling assessment for 
operational configuration. 

Abnormal or upset operating conditions for the Proposal (i.e. start-up and 
shutdown, control equipment failure) have been determined to result in 
emissions that are lower than normal operating conditions. 

The key emission sources for the operating phase of the Proposal are 
associated with: 

• The Proposal: Stack emissions from the roaster, calciners, boiler and 
ammonia scrubber 

• Cumulative (Phase 1 and 2): Material handling from loading and 
unloading activities involving: 

⎯ loading trucks 

⎯ unloading trucks 

⎯ bulldozing 

⎯ wheel-generated dust from haulage 

⎯ wind erosion from stockpiles and open areas (inclusive of pits 
and waste rock landforms) 

Model Scenarios 

The model scenarios that have been included in the assessment consider the 
Proposal during “Normal Operations” only: 

• Scenario 1 - Normal Operations for the Proposal only (in isolation of other 
sources). 

• Scenario 2 - Cumulative (Proposal in conjunction with existing air quality 
(if available)). 

Abnormal or upset operating conditions for the Proposal (i.e. start-up and 
shutdown, control equipment failure) have been determined to result in 
emissions that are lower than normal operating conditions, based on the 
continuous operation of the off-gas treatment system 

The locations of the identified emission sources are presented in Figure 37.  Note that the Proposal, 
at the time of this assessment, is within the initial design stage and the actual location of the stack 
sources may vary by up to 500m from what has been used in this assessment. 
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Figure 37: Location of Air Emission Sources 

 

Source: ET&A, 2021 
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Point Source Emissions - Stack Emissions  

As mentioned, the principal emission sources associated with the operation of the Proposal comprise 
of various point sources (process stacks). 

A summary of the characteristics of the Proposal emission sources used as input to the model is 
presented in Table 33.  Each point source is defined in terms of physical characteristics (stack 
location, height above ground, and diameter), exhaust characteristics (exit velocity and 
temperature), and pollutant emission rate. The emission estimates were derived from information 
provided by Iluka, based upon the performance specifications for emission control equipment and 
other process design information including information verified by Vendors. These emission 
estimates are based on what can be described as a reliable conservative representation of emissions 
(i.e., a reasonable limit of expected emissions but not a gross over-estimate).  

Ground-level concentrations of pollutants predicted at nominated receptors and the surrounding 
environment were compared with the relevant air quality assessment criteria. The assessment 
criteria adopted for this study was primarily based on the DWER (2019) guidelines, which also 
reference the numerical values from the ambient air quality standards specified in the Ambient Air 
Quality NEPM (NEPC, 2021).  The most recent amendment to the Ambient Air Quality NEPM 
standards for NO2 and SO2 (as varied 15 April 2021) are not reflected in the DWER (2019) guidelines.  
As the numerical values of the amended NEPM (2021), for NO2 and SO2 are more stringent, these 
were adopted to inform the assessment in regard to future regulatory requirements.   

For the process gas, H2SO4, the DWER (2019) guidelines specify a 1-hour average assessment 
criteria. As DWER (2019) does not include a 24-hour average value for H2SO4, assessment criteria 
from the Ontario Ministry of the Environment Ambient Air Quality Criteria (AAQC) have also been 
referenced. These AAQCs are not a regulatory value and are defined as a concentration of a 
contaminant in air that is protective against adverse effects on health and/or the environment. The 
AAQCs are used in Ontario (Canada) to assess general (ambient) air quality resulting from all 
sources of a contaminant to air. They are derived by a process that reviews scientific information 
about the effects of contaminants on health and the environment and are generally based on the 
most sensitive effect identified. On this basis, the referencing of the AAQC for 24-hour average for 
H2SO4 is used as suitable proxy in the absence of a Western Australian or Australian derived criterion 
(MECP, 2020). 

Table 34 lists the adopted assessment criteria. 
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Table 33: Air Emission Source Characterisation 

Source Ref Number 1 2 3 4 5 6 7 8 

Source Name 

Roaster 
La2O3 

Calciner 
Pr6O11 

Calciner 
Nd2O3 

Calciner 

Didymium 
(NdPrOxide) 

Calciner 

SEGHY 
Dryer 

Ammonia 
Scrubber 

Boiler Stack 

Parameter Units 

Location
1

 mE 335,931 335,931 335,931 335,930 335,930 335,930 335,584 335,719 

mN 6,692,335 6,692,322 6,692,314 6,692,307 6,692,300 6,692,292 6,692,693 6,692,788 

Stack | Release 
Height  

m (agl)  
50 12 12 12 12 12 5 15 

Stack Diameter  mm  750 1250 700 1250 1250 250 500 800 

Temperature  oC  80 400 400 400 400 120 40 394 

Volumetric Flow  Nm3/h  18,450 8,287 1,719 6,630 8,287 957 5,865 35,652 

Exit Velocity  m/s  15 6.5 4.3 5.2 6.5 7.8 8.3 12 

Emission Concentration 

NOX (NO2 
equivalent) 

Mg/Nm3 (dry) 

513 3078 3078 3078 3078 513 - - 

SO2 200 - - - - - - - 

SO3 100 - - - - - - - 

H2SO4 100 - - - - - - - 

 

1

 The actual locations of stacks may vary by up to 500m. 
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Source Ref Number 1 2 3 4 5 6 7 8 

Particulates 50 50 50 50 50 50 - - 

Emission Rate 

NOX (NO2 
equivalent) 

g/s 

2.63 7.09 1.47 5.67 7.09 0.14 - 4.84 

SO2 1.02 - - - - - - - 

SO3 0.51 - - - - - - - 

H2SO4 0.51 - - - - - - - 

Particulates 0.26 0.12 0.02 0.09 0.12 0.01 - - 

Ammonia - - - - - - 0.08 - 
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Table 34: Air Quality Assessment Criteria Applicable at Sensitive Receptors 

Pollutant 

Concentration (μg/m3) 
Averaging 

Period 
Allowable 

Exceedances 

Environmental 
Value 

Protected 

Reference Referenced 
to 0ºC 

Referenced 
to 25ºC 

PM10 
50 46 24 hour 

Exception 
Event 

Human Health 

Draft AGV 
(DWER, 2019) 
consistent 
with NEPM 
(NEPC, 2021) 

25 23 Annual None 

PM2.5 
25 23 24 hour 

Exception 
Event 

8 7 Annual None 

NO2 
164 150 1 Hour None NEPM 

(NEPC, 2021) 31 28 Annual None 

SO2 
286 262 1 Hour None 

57 52 24 Hour None 

SO3/H2SO4 

20 18 1 Hour None 
Draft AGV 
(DWER, 2019) 

5 5 24 Hour None 

Ambient Air 
Quality 
Criteria 
(MECP, 2020) 

NH3 - 330 1 Hour None 
Draft AGV 
(DWER, 
2019) 

9.5.2 Air Quality Impact Assessment Results 

Comparison of the modelled results to the assessment criteria is intended to provide an objective 
evaluation of the potential impact of the operations at the nearest sensitive receptors. Modelled 
ground-level concentrations for key air pollutants have been compared to ambient air quality 
assessment criteria to determine the potential impacts. 

The majority of atmospheric emissions, in relative terms, will be generated from the roasting and 
calcination processing stage, and hence will be subject to capture and treatment prior to discharge. 
The result of the air quality modelling reflects the use of these controls. The model scenarios consider 
the Proposal during “Normal Operations” only

1

: 

• Scenario 1 – Normal Operations for the Proposal only (in isolation of other sources). 

• Scenario 2 – Cumulative (Proposal in conjunction with existing PM10 and PM2.5 air quality). 

  

 

1

 Abnormal or upset operating conditions for the Proposal (i.e. start-up and shutdown, control equipment failure) have not 

been modelled to date. These upset operating conditions have been determined to result in emissions that are lower 

than normal operating conditions, based on the continuous operation of the off-gas treatment system. 
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A summary of the results is provided below. 

For NO2: 

• The highest predicted 1-hour average concentration is 43 μg/m3 at R1.  This value is 29% of 
the criterion (referenced to ambient conditions). 

• The predicted annual average and maximum 1-hour ground level concentrations at the 
remaining receptors are well within the relevant assessment criteria. 

• Predicted isopleths for ground level concentrations indicate: 

⎯ Maximum predicted 1-hour concentrations indicate an area of exceedance of the 
assessment criterion (150 μg/m3) over the facility, noting that there are no sensitive 
receptors in this area. 

⎯ Annual average concentrations across the modelled domain are predicted to be lower 
than the assessment criteria for the Proposal in isolation of other emissions. 

For SO2: 

• The highest predicted 1-hour ground level concentration of 3 μg/m3 occurs at R1. 

• The highest predicted 24-hour ground level concentration of 0.4 μg/m3 occurs at R2 and 4. 

• Predicted concentrations at all receptors are well within the assessment criteria. 

• Predicted isopleths for ground level concentrations indicate: 

⎯ Highest predicted 1-hour SO2 concentrations of 20 μg/m3 occur over the Iluka Proposal 
site and are well below the relevant assessment criterion of 262 μg/m3. 

⎯ The maximum predicted 24-hour concentration is 2 μg/m3, occurring within the boundary 
of the Proposal.  This is approximately 4% of the assessment criterion of 52 μg/m3. 

For SO3/H2SO4: 

• The highest predicted 1-hour concentration of 1.2 μg/m3 occurring at R1 is approximately 7% 
of the assessment criterion of 18 μg/m3. 

• The highest predicted 24-hour concentration of 0.19 μg/m3 is approximately 4% of the 
assessment criteria of 5 μg/m3. 

• All other predicted sensitive receptor concentrations are well below the relevant criteria. 

• Predicted isopleths for ground level concentrations indicate: 

⎯ The assessment (1-hour) criterion is not achieved in the vicinity of the Proposal stacks, 
noting that this is not considered a sensitive receptor location. 

⎯ The highest predicted 24-hour concentrations of 1 μg/m3, are found immediately over 
the operations, and is 20% of the assessment criteria relevant (7 μg/m3) to off-site 
sensitive receptors. 

For PM10 and PM2.5: 

• The predicted 24-hour concentration of both PM10 and PM2.5 are well within the relevant 
assessment criteria at all receptors with the Proposal in isolation and cumulatively. 

• Predicted annual average concentrations are also well within the relevant assessment 
criteria. 

• Predicted isopleths for ground level concentrations indicate: 
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⎯ The highest 24-hour PM10 concentration across the modelled domain occurs in a small 
area within the Proposal boundary.  While this result is higher than the assessment 
criteria, this location is not considered a sensitive receptor location. 

⎯ The modelled 24-hour PM2.5 concentration is lower than the assessment criteria across 
the model domain. 

⎯ Annual average PM10 and PM2.5 concentrations are well within the relevant criteria 
outside of the Proposal area. 
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For NH3: 

• The highest predicted 1-hour concentration of 0.3 μg/m3 occurring at Receptor 1 is less than 
0.1% of the assessment criterion of 330 μg/m3. 

• Predicted isopleths for ground level concentrations indicate: 

⎯ The impacts are well within the assessment (1-hour) criterion even in the immediate 
vicinity of the ammonia scrubber stack. 

Generally, the predictions presented in the air quality assessment incorporate a level of conservatism 
in the assumptions made and the dispersion modelling approach adopted.  As a result, it is expected 
that actual ground level concentrations, attributable to the Proposal, based on its current design 
definition, would be lower (than modelled). 

Overall, the model results show that emissions of key pollutants from the Proposal alone lead to 
ground level concentrations that are less than 10% of the assessment criteria, with the exception of 
the maximum 1-hour NO2 concentration which is estimated to be approximately 30% of the 
assessment criteria (at Receptor 1). 

These relatively low changes in predicted ground level concentrations are not expected to adversely 
impact on health or amenity values of the identified area with sensitive (human) receptors.  

The modelled cumulative impact (with background concentrations included) has not been 
undertaken to date due to an absence of representative local data, and no other operating sources 
in the immediate vicinity. 

9.6 Mitigation Measures 

Iluka has applied the mitigation hierarchy in relation to air quality management to ensure health or 
amenity values at sensitive human receptors and regional air quality is not adversely impacted by 
the Proposal.  Mitigation measures are listed in Table 35. 
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Table 35: Air Quality Mitigation Measures 

Mitigation Hierarchy Mitigation Measure 

Avoid Proposal located within existing brownfield Eneabba mine site 

Minimise Proposal design includes incorporation of waste gas treatment and pollution 
control equipment, specifically:  

• Acid recovery and off gas cleaning system.  The Roasting Kiln Off Gas 
Treatment System consists of Venturi Scrubbers, Entrainment Separator, 
Quench Vessel, Spray Tower Scrubber, Wet Electrostatic Precipitator, 
Mist Eliminator and acid recovery tanks, with cleaned off gas discharge 
via a stack. 

• Baghouse filter systems to remove entrained particulates in the calciner 
circuit, including: 

⎯ Dedicated system installed for each process train. 

⎯ Multi-compartment bag house filter to capture fine particulates. 

• Other emission points (e.g. lime receival system, quench system venting) 
will have either bag filters or wet scrubbers installed to manage fugitive 
emissions.  

Third party concentrate will be fed via rotating containers into a hopper which is 
hooded and drafted to eliminate fugitive dust. 

Products will be bagged within an enclosed shed to prevent particulate 
emissions from wind erosion. 

Product will be exported from the refinery in sealed sea containers. 

Dust control measures will be implemented as part of the Eneabba Dust 
Management Plan. This will include application of water to unsealed roads at 
frequencies necessary to minimise dust emissions. 

Rehabilitate In-Ground TSF cover design incorporates features to minimise particulate loss 
post closure. 

At the completion of the Proposal, processing infrastructure including kilns and 
stacks will be removed and disturbed areas rehabilitated. 

9.7 Predicted Outcomes 

The predicted outcome was determined based on the assessment of the impacts and the EPA 
Consideration of Significance as provided in the EPA Statement of Environmental Principles, Factors 
and Objectives (EPA, 2020a).  The results of the assessment are provided in Table 36. 

Based on the assessment, the Proposal is not considered to have a significant impact on local or 
regional air quality.  The EPA Objective for air quality is expected to be met.  Table 37 provides the 
relevant regulatory tools that are available to manage the identified potential impacts to air quality. 

Iluka hold an Environmental Licence for the Eneabba mine site under Part V of the EP Act to regulate 
emissions from the prescribed premise (L5646/1994/10).  Iluka will apply for a Works Approval to 
authorise construction of the Proposal.  On completion of construction and commissioning, it can 
reasonably be expected that the existing Environmental Licence would be able to be amended to 
address the additional point source air emissions and waste discharge to the In-Ground TSFs.  Iluka 
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believe sufficient provisions are present within Part V of the EP Act to assess and manage 
discharges to air that would result from implementation of the Proposal. 
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Table 36: Assessment of Impact Significance - GHG Emission 

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

Significant) 

Values, sensitivity and quality of the impacted 
environment which is likely to be impacted 

The existing baseline air quality in the Proposal's region is influenced by natural sources 
such as wind erosion and bushfires.  Dust may also occur due to anthropogenic activities in 
proximity to the Proposal area from agricultural activities. 

Sensitive receptors to dust and air emissions have been identified for the Proposal.  The 
closest receptor is a golf course approximately 7 km away from the refinery plant area.  In 
addition to this, 10 residential dwellings from approximately 8-19 km from the Proposal have 
been identified and adopted for the impact assessment. 

Not Significant 

Extent (intensity, duration, magnitude and 
footprint) of the likely impacts 

Changes to air quality will be localised and limited to the duration of the operation, with air 
quality returning to baseline conditions upon closure. 

Modelling has demonstrated that emissions from key pollutants from all phases of the 
Eneabba Projects, including those from this Proposal result in ground level concentrations 
that are less than 10% of air quality criteria with the exception of the maximum 1-hour NO2 
concentration estimated to be approximately 30% of the assessment criteria at a single 
residence located about 10 km from the Proposal. 

Not Significant 

The consequence of the likely impacts (or 
change). 

The relatively low changes in predicted ground level concentrations of key pollutants are not 
expected to impact on health or amenity values of the identified areas with sensitive (human) 
receptors.  The consequence of the potential impacts is therefore low. 

Not Significant 

The resilience of the environment to cope with 
the impact or change 

Particulate and gaseous emissions from the Proposal would result in minor changes in local 
air quality, however this would not affect human health or amenity due to the significant 
separation distances between the Proposal and the nearest receptors.  

Changes to air quality within this extent would be limited to the duration of the Proposal, with 
air quality returning to baseline conditions upon closure. 

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

Significant) 

Cumulative impacts with other existing or 
reasonably foreseeable activities, 
developments and land uses 

There are no other existing or reasonably foreseeable significant activities, developments or 
land uses proposed within the areas potentially impacted by the Proposal, which may have a 
cumulative impact upon air emissions and their associated values other than the existing 
Eneabba mine site operations which have been considered in the air quality impact 
assessment (particulate matter).  The Proposal location has been selected specifically to 
minimise cumulative impacts by using existing highly disturbed land within a brownfield 
location. 

Not Significant 

Connections and interactions between parts of 
the environment to inform a holistic view of 
impacts to the whole environment 

Impacts from air emissions to other parts of the environment have been considered in other 
environmental factors and have been determined as not significant.  

Not Significant 

The level of confidence in the predictions of 
impacts and the success of proposed 
mitigation 

Air quality modelling was conducted which included a robust assessment approach applied 
to define the meteorological characteristics of the Proposal area relevant to the assessment, 
the emission estimation, the dispersion, and the ambient assessment criteria selected for the 
purposes of determining the significance of the dispersion model results, and therefore the 
potential impacts. There is no uncertainty in relation to the receptor locations, and the 
pollution control methodology incorporated into Proposal design which are the primary 
mitigating factors for the assessment. 

Not Significant 

Public interest about the likely effect of the 
proposal or scheme, if implemented, on the 
environment and public information that 
informs the EPA’s assessment 

Iluka developed and implemented a detailed and thorough stakeholder engagement program 
for Phases 1 and 2 and the Proposal which included the Eneabba community, adjacent 
landowners, the Shire of Carnamah and a number of State and Federal government agencies.  
The focus of this engagement program was on high interest and high influence stakeholder 
groups, particularly the Eneabba community.  Engagement activities included briefings with 
key stakeholders including state and local government agencies and industry associations, 
meetings with Traditional Owners, interviews with representatives of community groups and 
businesses from Eneabba and a community forum providing an open house opportunity for the 
Proposal team to meet members of the Eneabba community and present the Proposal. 

No material concerns relating to any of the information shared relating to impacts to Air Quality 
as a result of the Proposal were raised.  A summary of consultation is provided within a 
Proposal-specific consultation register (Section 3.3). 

No issues identified by stakeholders relating to potential impacts relevant to Air Quality. 

Not Significant 
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Table 37: Other Statutory Decision Making Processes Capable of Managing Impacts to Air Quality 

Factor Objective Regulatory Tools 

To maintain air quality and 
minimise emissions so that 
environmental values are 
protected 

Part V of the Environmental Protection Act 1986 – Prescribed 
Premises, Works Approvals and Licences: 

A Works Approval will be applied for to regulate incorporation of 
pollution control equipment into the design of the refinery, specifically 
waste gas treatment control equipment.  

Environmental Operating Licence L5646/1994/10 includes conditions 
that require fugitive emissions to be managed in accordance with the 
Eneabba Dust Management Plan.  Additionally, conditions can be 
incorporated into the licence to monitor air emissions and ambient air 
quality.   
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10. GREENHOUSE GAS EMISSIONS 

10.1 EPA Objective 

The EPA Objective for Greenhouse Gas Emissions is "to reduce net greenhouse gas emissions in 
order to minimise the risk of environmental harm associated with climate change” (EPA, 2020d).  

The objective recognises the fundamental link between greenhouse gas (GHG) emissions and other 
Environmental Factors through effects on climate.  For example, climate change has already caused 
a significant drying of the State’s south-west, which in turn places significant additional pressures on 
water resources, flora and fauna, marine environmental quality, and social surroundings. 

This section addresses one of the major causes of a changing climate, however the potential impacts 
of changes in the climate have been considered under each relevant Environmental Factor.  EPA 
guidance with respect to maintaining air quality and minimising emissions for human health and 
amenity are dealt with in Section 9 (Air Quality) and Section 11 (Human Health). 

10.2 Policy and Guidance 

GHG emissions are addressed under State legislation, primarily governed by the Environmental 
Protection Act, 1986 (WA). 

In addition to State legislation, the following policy and guidance statements were considered in the 
impact assessment for greenhouse gas emissions: 

• EPA Environmental Factor Guideline – Greenhouse Gas Emissions (EPA, 2020d). 

• State Greenhouse Gas Emissions Policy for Major Projects (Government of Western 
Australia, 2019a). 

• National Greenhouse and Energy Reporting Act 2007 (NGER ACT) (Cwlth). 

• National Greenhouse and Energy Reporting (Measurement) Amendment Determination 
2008 (as amended 2020) (Cwlth). 

• National Greenhouse and Energy Reporting (Safeguard mechanism) Rule 2015 (Cwlth). 

The EPA Guidance for GHG emissions provides several items for consideration during the EIA 
process, specifically: 

• Application of the mitigation hierarchy to avoid, reduce and offset emissions. 

• The interim and long-term emissions reduction targets the proponent proposes to achieve. 

• Adoption of best practice design, technology and management appropriate to mitigate GHG 
emissions. 

• Whether proposed mitigation is plausible, timely, achievable and is all that is reasonable and 
practicable. 

10.3 Receiving Environment 

Australia is currently contributing around 1.3% of global GHG emissions.  Australia’s total emissions 
for the year to March 2019 were approximately 540 million tonnes carbon dioxide equivalent (CO2-
e), up 0.6 % on the previous year, primarily due to increased liquefied natural gas (LNG) exports.  
This is 11.7 % below emissions in 2005, and the National Inventory Reports 2014 to 2017 indicate 
that Australia’s GHG emissions have risen each year since 2014 (EPA, 2020f). 
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In 2017, Western Australia (WA) contributed 88.5 million tonnes CO2-e, which is a 23% increase 
from 2005 levels.  The State Greenhouse Gas Inventory show a steady increase in GHG emissions 
in WA from the early 1990s.   

The Proposal is located in an agricultural area within a location that has been subject to mining and 
ore processing.  Existing electrical power and natural gas infrastructure will be utilised for the 
Proposal.   

Emissions at the Eneabba mine site during 2020/21 were in relation to rehabilitation earthworks 
being conducted in previous mining areas and operation of the Eneabba Phase 1 project.  The 2018, 
2019 and 2020 annual operational GHG emissions from Eneabba incorporating Eneabba Phase 1 
(2020 only), rehabilitation, demolition works, and the Eneabba Banksia Village are summarised in 
Table 38. 

Table 38: Annual Eneabba Operations GHG Emissions (t CO2 -e) 

Year Scope 1 Emissions Scope 2 Emissions 

2018 4,355 663 

2019 2,846 720 

2020 3,118 669 

10.3.1 Studies 

Iluka conducted a greenhouse gas emissions assessment for the Proposal and the Eneabba Phases 
1 and 2.  This included the development of GHG scenarios for the Proposal and quantification of the 
volume of GHG emissions associated with all Eneabba Project phases. 

Scope 1 GHG emissions are defined as emissions released to the atmosphere as a direct result of 
an activity, or a series of activities at a facility level.  Scope 2 GHG emissions are the emissions from 
the consumption of an energy product.  Scope 3 emissions are indirect GHG emissions other than 
Scope 2 emissions that are generated in the wider community.  Scope 3 emissions occur as a 
consequence of the activities of a facility, but from sources not owned or controlled by that facility’s 
business.  For the purposes of this assessment, Scope 3 emissions have been excluded. 

Scope 1 (direct) emission sources relevant to the Proposal include: 

• Diesel fuel consumption (for fixed and mobile equipment). 

• Natural gas (fuel for kiln burners and steam generation). 

• Oil and grease. 

• Domestic waste (putrescible and sewage). 

Scope 2 emission sources relevant to the Proposal include: 

• Project electricity use (sourced from the State electricity grid). 

Greenhouse Gas Estimate 

Table 39 summarises the estimated annualised energy consumption and carbon dioxide equivalent 
(CO2 -e) emissions in tonnes for each year during operations for the Proposal.  
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Table 39: Estimated Annualised Energy Consumption and GHG Emissions for the Proposal 

Activity Energy Type 
Estimated 

Annual 
Quantity 

Scope 1   

(tCO2 -e / yr) 

Scope 2  

(tCO2 -e / yr) 

Power Electricity sourced from the grid 90,736,000 kWh - 63,515 

Natural Gas 
Fuel for kiln burners & steam 
generation 

408,932 GJ 21,072 
- 

Diesel 
Fuel for fixed and mobile 
equipment 

1,100 kL 2,993 
- 

Oil & Greases 
Non-combustion consumption of 
hydrocarbons 

3.4 kL 18 
- 

Domestic 
Waste 

Putrescible waste and sewerage 
300 personnel 82 

- 

Total Scope 1 Emissions (tCO2-e/yr) 24,165 - 

Total Scope 2 Emissions (tCO2-e/yr) - 63,515 

TOTAL Scope 1 and Total Scope 2 Emissions (tCO2-e/yr) 87,680 

 

Table 40 and Table 41 summarises GHG emission estimates for EP1 and EP2 respectively.   

Table 42 summarises the projected tonnes of CO2 -e/tonne of rare earth produced for EP1, EP2 and 
the Proposal. 

Table 40: Estimated Annualised Energy Consumption and GHG Emissions for EP1 

Activity Energy Type Estimated Annual 
Quantity 

Scope 1 

(tCO2 -e / yr) 

Scope 2 

(tCO2 -e / yr) 

Power Electricity sourced from the grid 2,848,397 kWh - 1,994 

Diesel 
Fuel for fixed & mobile 
equipment 

100,000 L 272 - 

Oil & 
Greases 

Non-combustion consumption of 
hydrocarbons 

3.4 kL 18 - 

Domestic 
Waste 

Putrescible waste and sewerage 
15 personnel 

4.1 - 

Total Scope 1 Emissions (tCO2-e/yr) 294.1 - 

Total Scope 2 Emissions (tCO2-e/yr) - 1,994 

TOTAL Scope 1 and Total Scope 2 Emissions (tCO2-e/yr) 2,288.1 
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Table 41: Estimated Annualised Energy Consumption and GHG Emissions for EP2 

Activity Energy Type 
Estimated 

Annual 
Quantity 

Scope 1 

(tCO2 -e / yr) 

Scope 2 

(tCO2 -e / yr) 

Power 
Electricity sourced from the 
grid 

3,194,934 kWh 
- 2,236 

Diesel 
Fuel for fixed & mobile 
equipment 

100,000 L 272 - 

Oil & Greases 
Non-combustion 
consumption of 
hydrocarbons 

3.4 kL 18 - 

Domestic Waste Putrescible waste and 
sewerage 

30 personnel 
8.2 - 

Total Scope 1 Emissions (tCO2-e/yr) 298.2 - 

Total Scope 2 Emissions (tCO2-e/yr) - 2,236 

TOTAL Scope 1 and Total Scope 2 Emissions (tCO2-e/yr) 2,534.2 

 

Table 42: Estimated Tonnes of CO2 -e/tonne of Rare Earth Produced for EP1 & 2 and the Proposal 

Phase Product (tonnes) Tonnes CO2-e/tonnes of RE Produced 

EP1 104,000 0.02 

EP2 83,000 0.03 

Proposal 17,500 5.16 

10.4 Potential Impacts 

The GHG assessment demonstrates that the majority of GHG emissions associated with the 
Proposal are attributed to the consumption of electricity purchased from the State grid (Scope 2 
emissions).  The estimated combined annual Scope 1 and Scope 2 GHG emissions from EP3 once 
fully operational is 87,680 t CO2 -e comprised of 24,165 t CO2 -e/y Scope 1 emissions and 63,515 t 
CO2 -e/y Scope 2 emissions.   

This Proposal is predicted to increase WA's GHG emissions on average by approximately 0.099% 
per annum compared to the State's 88.5 Mt of CO2 -e in 2018 as provided in the EPA GHG Factor 
Guideline (EPA, 2020f) and the National GHG emissions by 0.016%. 

This Proposal will produce a number of rare earth oxide and carbonate products.  This is different to 
the other approved WA rare earth projects in that they produce mixed rare earth carbonates in 
greater volumes, which are sent to other locations for further processing.  As such comparison of 
GHG emissions with the Yangibana and Lynas rare earth projects is technically invalid. 
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10.5 Assessment of Impacts 

The EPA's Environmental Factor Guideline - Greenhouse Gas Emissions (EPA, 2020f) references 
a Scope 1 emission threshold of above 100,000 t CO2 -e (direct emissions) per annum for assessing 
a proposal.  The estimated Scope 1 emissions for the Proposal are 24,165 t CO2 -e per annum 
during operations and therefore it does not trigger the threshold.   

Based on the GHG assessment, the GHG emissions emitted by the Proposal are not significant. 

Nonetheless, Iluka has considered how it can improve energy efficiency and reduce GHG to meet 
the WA Government’s policy objective of net zero GHG emissions by 2050.  Iluka recognises that 
climate change presents global cumulative impact concerns.  The supply of rare earths and mineral 
sands are important in the global transition to a low carbon economy.  Iluka recognises the potential 
to realise economic and environmental value through transitioning energy sources to renewable 
energy and will continue to explore such opportunities.  In 2020, Iluka completed the identification of 
climate-related risks and opportunities associated with the transition to a low carbon economy; this 
built on the work done in 2019 to assess physical risks presented by climate change.  In 2021 Iluka 
plans to incorporate shadow carbon pricing into the economic modelling that informs planning and 
investment decisions relating to operations and future projects such as the Proposal. 

10.6 Mitigation Measures 

Iluka requires all of their operations to monitor energy use and GHG emissions and to seek 
minimisation opportunities.  Iluka is required to report GHG emission under the NGER Act, including 
Eneabba.  Iluka has applied the mitigation hierarchy in relation to GHG emissions. Mitigation 
measures are outlined in Table 43. 

Table 43: GHG Emissions Mitigation Measures 

Mitigation 
Hierarchy 

Mitigation Measure 

Avoid Iluka has designed the Proposal to avoid vegetation clearing where possible therefore not 
consuming additional diesel fuel during Proposal implementation and not affecting 
vegetative greenhouse gas sinks. 

Project design has considered GHG emissions. Natural gas and grid power has been 
used in preference to diesel as part of GHG emission minimisation and in order to benefit 
from the continued decarbonisation of grid supplied energy. 

Minimise Iluka will maximise electrical efficiency and therefore minimise GHG emissions by: 

• Conducting regular maintenance and inspection of processing equipment to keep 
them in optimal efficiency 

• Conduct calibration checks on processing equipment where possible 

• Use high efficiency electrical motors where possible throughout the operation 

• Replace end-of-life equipment with improved energy efficient technology 

Rehabilitate At the completion of the Proposal, disturbed areas will be rehabilitated.  

No more GHG emissions are expected to be produced at the completion of the 
rehabilitation phase. 
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10.7 Predicted Outcome 

The predicted outcome was determined based on the assessment of the impacts and the EPA 
Consideration of Significance as provided in the EPA Statement of Environmental Principles, Factors 
and Objectives (EPA, 2020a). The results of the assessment are provided in Table 44. 

The Proposal is projected to produce approximately 24,165 t CO2 -e of Scope 1 GHG emissions per 
year during operations.  This equates to 0.099% of the predicted annual GHG emissions (2018) in 
WA and 0.016% of total National GHG emissions.   

Based on the assessment, the Proposal is not considered to have a significant impact on this factor. 

Iluka aligns its approach to climate change with the requirements of the Task Force on Climate 
related Financial Disclosures (TCFD).  Reporting against the TCFD requirements has occurred 
annually since 2019 in the Iluka Sustainability Reports.  Iluka publicly reports Scope 1 and Scope 2 
emissions according to the regulatory requirements of each geographic region in which it operates 
as well as documenting emissions in the annual Sustainability Report.  Emissions from the Proposal 
will be reported through the National Emissions and Energy Reporting System, in fulfilling its 
obligations under the NGER ACT. 
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Table 44: Assessment of Impact Significance - GHG Emissions 

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

Significant) 

Values, sensitivity and quality of the impacted 
environment which is likely to be impacted 

Western Australia’s climate is currently changing in response to global 
(including National and State) anthropogenic GHG emissions.  Emissions from 
the Proposal are considered minor in the context of State and National 
emissions and are unlikely to materially change the severity or timelines 
associated with existing climate change.  For this assessment, key values 
relating to greenhouse gas relate to percentage contributions to State and 
National total emissions. 

Not Significant 

Extent (intensity, duration, magnitude and footprint) of 
the likely impacts 

Scope 1 and Scope 2 GHG emissions from the Proposal would occur during 
the construction, operations and closure phases.  Post-closure, no further 
emissions would occur from the Proposal. 

Not Significant 

The consequence of the likely impacts (or change). The Proposal will add to the State and National GHG emission inventory.  The 
percentage contribution is extremely low.  The rare earth products that result 
from this Proposal are considered important in the changing energy market 
and the move towards clean energy. 

Not Significant 

The resilience of the environment to cope with the 
impact or change 

Western Australia’s climate is currently changing in response to global 
(including National and State) anthropogenic GHG emissions.  Emissions from 
the Proposal are considered minor in the context of State and National 
emissions and are unlikely to materially change the severity or timelines 
associated with existing climate change. 

GHG emissions would return to baseline conditions upon closure.  

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

Significant) 

Cumulative impacts with other existing or reasonably 
foreseeable activities, developments and land uses 

There are no other existing or reasonably foreseeable significant activities, 
developments or land uses proposed within the areas potentially impacted by 
the Proposal, which may have a cumulative impact upon greenhouse gas and 
their associated values other than the existing Eneabba operations which have 
been considered in the impact assessment. 

Iluka recognises that climate change presents global cumulative impact 
concerns.  The supply of rare earths and mineral sands are important in the 
global transition to a low carbon economy.  Iluka recognises the potential to 
realise economic and environmental value through transitioning our energy 
sources to renewable energy and will continue to explore such opportunities.  
In 2020, Iluka completed the identification of climate-related risks and 
opportunities associated with the transition to a low carbon economy; this built 
on the work done in 2019 to assess physical risks presented by climate 
change.  In 2021 Iluka plans to incorporate shadow carbon pricing into the 
economic modelling that informs planning and investment decisions relating to 
operations and future projects such as the ERER. 

Not Significant 

Connections and interactions between parts of the 
environment to inform a holistic view of impacts to the 
whole environment 

Impact assessment for GHG emissions is based on consideration of holistic 
impacts and contributions to National and State emissions.  

Not Significant 

The level of confidence in the predictions of impacts 
and the success of proposed mitigation 

Uncertainty exists within the general science of prediction of impacts of 
anthropogenic GHG emissions on the prevailing climate, and subsequent 
impacts on environmental values, reflected in the range of climate change 
scenarios modelled at an IPCC level, and the range of predicted variations of 
climate physicals (e.g. temperature and rainfall) when models are used to 
predict impacts at a finer scale. 

GHG emissions were calculated primarily based on estimates of diesel and 
natural gas consumption and electricity requirements.  Variation of these 
values within these boundaries is not considered to materially alter the 
conclusions of this assessment in the context of the regional/local scale 
climate-change related uncertainties, especially given the relatively small 
contribution of the Proposal to existing State and National emissions. 

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

Significant) 

Public interest about the likely effect of the proposal or 
scheme, if implemented, on the environment and 
public information that informs the EPA’s assessment. 

Iluka developed and implemented a detailed and thorough stakeholder 
engagement program for Eneabba Phases 1 and 2 and the Proposal which 
included the Eneabba community, adjacent landowners, the Shire of 
Carnamah and a number of State and Federal government agencies.  The 
focus of this engagement program was on high interest and high influence 
stakeholder groups, particularly the Eneabba community.  Engagement 
activities included briefings with key stakeholders including state and local 
government agencies and industry associations, meetings with Traditional 
Owners, interviews with representatives of community groups and businesses 
from Eneabba and a community forum providing an open house opportunity for 
the Proposal team to meet members of the Eneabba community and present 
the Proposal. 

No material concerns relating to any of the information shared relating to 
impacts to GHG emissions as a result of the Proposal were raised.  A 
summary of consultation is provided within a Proposal-specific consultation 
register (Section 3.3). 

All issues identified by stakeholders relating to potential impacts inherent to 
GHG emissions have been considered in this assessment. This included the 
assessment of refinery design options to reduce potential GHG emissions.  

Not Significant 
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11. HUMAN HEALTH 

11.1 EPA Objective 

The EPA objective for the Human Health factor is 'to protect human health from significant harm' 
(EPA, 2016d).  

11.2 Policy and Guidance 

The EPA has published guidance within the 'Environmental Factor Guideline - Human Health (EPA 
2016d) in relation to the considerations for this factor, the issues commonly encountered, and the 
types of information required by the EPA.  The guideline is specific in that it addresses human health 
in respect to public health and not address occupational health and safety as this is comprehensively 
addressed by other regulatory mechanisms. 

Management of radioactive waste from mining is regulated by the following legislation, codes of 
practice and guidelines: 

• Western Australian RS Act. 

• Western Australian MIRS. 

• Australian Radiation Protection and Nuclear Safety Act 1998. 

• Australian Radiation Protection and Nuclear Safety Regulations 2018. 

• Species Safety Requirements (SSR-5) Disposal of Radioactive Waste (IAEA, 2011). 

• Radiation Protection Series No. 9 (RPS 9) Radiation Protection and Radioactive Waste 
Management in Mining and Mineral Processing (ARPANSA, 2005). 

• RPS C-3 Code for Disposal Facilities for Solid Radioactive Waste (ARPANSA, 2018). 

• Managing naturally occurring radioactive material (NORM) in mining and mineral processing 
guideline NORM 4.2 Controlling NORM management of radioactive waste (DMIRS, 2010). 

• Code of Practice – Tailings storage facilities in Western Australia (DMIRS, 2013). 

• Water Quality Protection Guidelines No. 2 – Mining and Mineral Processing – Tailings 
facilities (Government of Western Australia 2000).   

11.3 Receiving Environment 

11.3.1 Studies 

Studies relevant to human health that have been undertaken to inform design of this Proposal are: 

• Waste Classification, Iluka 2021b (Appendix 3 of Appendix J) 

• ERICA Assessment, Iluka 2021c (Appendix 5 of Appendix J). 

• RESRAD Assessment, Iluka 2021d (Appendix 4 of Appendix J). 

• Radiation Impact Assessment, MBS 2021 (Appendix J). 

• ERER Radiation Management Plan and Radiation Waste Management Plan, Iluka 2021e 
(Appendix K). 

• The Waste Classification, ERICA Assessment and RESRAD Assessment studies were peer 
reviewed by the Australian Nuclear Science and Technology Organisation (ANSTO) and the 
comments have been addressed within the documents (see Appendix 2 of Appendix J).  
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11.3.2 Receiving Environment 

The three main types of radiation associated with mining and mineral processing, in general, are 
alpha (α), beta (β) and gamma (γ) radiation. 

Alpha radiation is considered a hazard if its source is located inside the body, representing an internal 
radiation risk. In mining and mineral processing, the main way in which the source can get into the 
body is when it is breathed in as dust (inhalation and respiration). Small amounts may be taken in 
through the mouth (ingestion), but this material is typically disposed from the body by excretion. 

Beta-radiation is considered a hazard if its source is located in the immediate vicinity of a person 
and represents an external radiation risk.  It mainly affects skin and the tissue that lies immediately 
underneath the skin.  

Gamma radiation affects skin, deep tissue and organs, depending on the dose received, and 
represents an external radiation risk. 

Gamma radiation surveys have been undertaken upon completion of previous key stages of 
rehabilitation to verify radiation levels are in line with regulatory levels as outlined within the approved 
Eneabba RMP.  Exposure to elevated site radiation levels is generally limited and significantly below 
the statutory dose of 1 mSv/year above background (Iluka 2018a). 

The current radiation activity within the Development Envelope and immediate surrounds is shown 
in Figure 29. 

11.3.3 Assessment Criteria 

Radiation protection is administered through adherence to the As Low As Reasonably Achievable 
(ALARA) principle which requires radiation doses be maintained “as low as reasonably achievable” 
with consideration of social and economic factors. 

While the ALARA principle guides the approach to maintaining radiation protection, radiation dose 
limits established by IAEA and adopted in Western Australia provide structural protection from 
radiation exposures.   

Dose limits stated below apply to the sum of all radiation exposure pathways and do not take 
background radiation into consideration.  Dose limits listed below are reference levels and do not 
indicate impact to human health. The IAEA dose limits have been adopted under the RS Act which 
are: 

Members of the public (persons other than radiation workers): 

• Maximum effective dose of 1 mSv per year (averaged over 5 years). 

• Maximum effective dose of 5 mSv per year in one year. 

• Maximum effective dose of 20 µSv in 1 hour (in respect to an area which such persons might 
continuously occupy). 

• Maximum effective dose of 250 µSv within a 7-day period (in respect to an area which such 
persons might continuously occupy). 

11.4 Potential Impacts 

Iluka addresses public health for existing activities at the Eneabba mine site through an approved 
RMP.  It is recognised that the existing Eneabba RMP would need to be amended to encompass 
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activities related to this Proposal.  A Specific ERER RMP for the Proposal is provided in Appendix 
K. 

When considering public safety, the key receptor considerations have been: 

• The Eneabba townsite which is located approximately 5 km from the Proposal. 

• Sensitive receptors adjacent to the Development Envelope as listed in Table 31. 

• Adjacent landowners noting that land use is primarily agricultural or to the south of the 
Development Envelope, for conservation. 

• Brand Highway which is located approximately 3 km from the western side of the 
Development Envelope boundary. 

Key pathways for exposure to members of the public during operations include: 

• Inhalation of radon gas. 

• Inhalation of radionuclides in dust. 

• Ingestion of groundwater (as drinking water). 

• Direct gamma exposure from contaminated light vehicles. 

• Ingestion of animals or plants exposed to radiation. 

Key pathways for exposure to members of the public post-closure of the Proposal include: 

• Direct gamma radiation. 

• Inhalation of radon gas. 

• Ingestion of groundwater (as drinking water). 

• Ingestion of animals or plants exposed to radiation. 

11.5 Assessment of Impacts 

The information provided in this Section has been obtained from the Radiation Impact Assessment 
(Appendix J), ERICA assessment (Iluka 2021c) and RESRAD assessment (Iluka 2021d) and the 
ERER Radiation Management and Waste Management Plan (Iluka, 2021e). 

The Radiation Impact Assessment (Appendix J) found that: 

• The radiological impacts from the Proposal to all members of the public are low, with values 
estimated to be less than the 1 mSv/y limit in all modelled scenarios except post closure 
inadvertent intrusion directly into the tailings solids. 

11.5.1 Inhalation of Radon gas 

Radon gas may be emitted within the refinery plant area and at the In-Ground TSFs.  All of these 
areas are within the Eneabba mine site operational area where access to the public is excluded both 
during operations and post closure.  

Radon gas emissions from the In-Ground TSFs during operations can reasonably be expected to 
disperse rapidly given there is no enclosure or infrastructure to concentrate emissions.  Each In-
Ground TSF will be capped on completion of tailings disposal as described in Section 2.3.3.  Given 
the materials used and thickness of capping, radon gas emissions will be significantly reduced post-
closure and again rapidly dispersed by air movement.  RESRAD modelling of radon dose post-
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closure for a farmer living (95% occupancy in a house where air exchange is limited) on top of the 
former TSF was still below 1 mSv/y. 

Radon gas emissions within the Proposal during operations will be actively managed for 
occupational exposure.  Occupational exposure standards are necessarily much stricter than public 
exposure.  Compliance with occupational standards will ensure radon emissions external to the 
refinery plant area are minimised and as such will not endanger public health.  Given the separation 
distance between the Proposal and receptors is greater than 5 km, the risk of radon gas emissions 
being above public health criteria is expected to be low. 

11.5.2 Inhalation of Radionuclides in Dust 

During the operational phase of the Proposal the waste material in the In-Ground TSF will be 
submerged in water. Dust generation, therefore, is unlikely to occur in significant volumes and 
unlikely to be transported to neighbouring residents. 

Due to the use of a kiln to treat the Proposal's feed, fine dust could be mobilised in very small 
amounts. The inclusion of a waste gas treatment system on stacks, the distance from the refinery 
plant area and other engineering and process controls will ensure dust is contained and controlled 
on site. Alpha counting of High-Volume dust filters collected close to the town will be conducted 
regularly to assess if any changes have occurred. 

During the rehabilitation phase of the Proposal, the tailings in the In-Ground TSFs will be allowed to 
consolidate and dry out, therefore there is some potential for some short term dust generation to 
occur prior to placement of the permanent In-Ground TSF cap. However, the use of Gluon on the 
tailings surface will minimise the dust emissions. 

ERICA and RESRAD modelling were conducted to determine likely impacts on human health from 
dust (Appendix J). Offsite potential for impacts for members of the public from both EP2 and the 
Proposal (dust exposure) were assessed and found to be below the dose limit of 1 mSv/y. 

11.5.3 Ingestion of Groundwater (as Drinking Water) 

The potential dose to members of the public living in the Eneabba area who use groundwater as a 
source of drinking water was estimated at a high level under very conservative assumptions.  This 
relates to a scenario where the engineering controls for the In-Ground TSF, specifically the double 
HDPE liner and seepage recovery system were to fail and seepage from the In-Ground TSF was to 
percolate consistently into the underlying groundwater. This is considered highly unlikely as the 
cover design of store and release and water shedding should not allow net permeation into the 
tailings. 

Under this scenario for continual contamination the groundwater, the maximum yearly dose for 
members of the public 1 km down-gradient of the TSF facility was still 0.2 mSv/y or below for all 
tailings disposed in the facility with this maximum some 18,000 to 21,000 years post closure. This 
assumes consumption of 2 L/day of groundwater.  

These dose rates are well below the Public Effective Dose Limit of 1 mSv/y and present a very low 
risk to public health even for this scenario. Considering that the actual closest human receptors are 
based at Eneabba town, approximately 5.5 km away from the TSFs, and at a location across-
gradient of ground water flow, it is not foreseen that potential groundwater contamination would 
influence Eneabba town drinking water supply (Eneabba Water Reserve). Therefore, even under the 
worst-case scenario where the In-Ground TSF containment system is continually leaking, the risk of 
the public injecting contaminated groundwater is considered low.  
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Groundwater monitoring is ongoing at the site and additional monitoring will be conducted during 
operations and post closure to detect evidence of seepage to groundwater.  Implementation of these 
mitigation measures will ensure the risk of drinking contaminated groundwater from In-Ground TSFs 
during operations and post closure will be minimised.  

The approved Eneabba RMP requires implementation of a drinking water monitoring program for 
Eneabba town. Drinking water is tested for gross alpha and beta radiation with acceptable limits 
based on the criteria stated in the National Health and Medical Research Council Australian Drinking 
Water Guidelines.  If results are found to be elevated in gross alpha or beta above 0.5 Bq/L, further 
assessment is required. 

11.5.4 Ingestion of Plants and Animals 

The human consumption of plants and animals that may have accumulated radionuclides from the 
Proposals In-Ground TSF during operations was considered and modelled. This scenario assumes 
that all the plants and animal material are sourced from the immediate area around and on the In-
Ground TSF during active operations. The model estimates of the total yearly dose to a member of 
the public is less than the effective dose limit of 1 mSv/y under these conditions. However, this is a 
highly unrealistic scenario during operations as the area will be under active Iluka control with public 
access restricted, no plant material is expected to grow within the cleared area, and the TSFs will 
be fenced off to restrict animals entering the area. 

Bush food collection is more likely to occur post-closure after rehabilitation to a Nature reserve. 
Following closure and cover placement (average 6 m thickness) with attenuation and shielding 
effects from the rootzone, the effect on plants and animals is extremely low. Accumulated 
radionuclides within plant and animal product will be low and therefore the total yearly dose to a 
member of the public consuming this material is expected to be negligible (orders of magnitude 
lower).  

Overall, the risk to human health from consumption of exposed plant and animal products is low. 

11.5.5 Direct Gamma Radiation 

External gamma radiation exposure to nearby residents during operations is only applicable for 
contamination from light vehicles entering the town from site. Direct exposure from process materials 
is considered negligible due to containment of the facility and security-controlled access to the 
facility. Controls to mitigate contaminated vehicles leaving site are included in the ERER Radiation 
Management and Waste Management Plan (Iluka 2021). 

Monitoring for gamma radiation is conducted annually for Eneabba township as a requirement of the 
approved Eneabba RMP (Iluka 2020).   

Three potential post-closure pathways for gamma radiation from the TSF were modelled using 
RESRAD. Returning the TSF and surrounding area to native vegetation is the most likely post-
closure scenario.  The maximum yearly dose for land managers accessing the land is less than 
0.001 mSv/y for all tailings disposed in the facility.  Additionally, while an unlikely scenario, a farmer 
constructing a house and residing on the rehabilitated TSF surface was modelled with a 95% 
occupancy.  The modelling indicated that the effective dose would still be less than the public 
effective dose limit of 1 mSv/y.   

Another scenario was modelled where the capped post-closure tailings is excavated for the 
construction of a farm dam. This potential intrusion scenario was modelled however, it is considered 
a highly unlikely scenario due to expected implementation of institutional controls as well as the 
multiple layers within the TSF preventing such intrusion.  These layers include drainage layers, 
inadvertent intrusion prevention layers, liners, and textiles.  The modelling indicated dose levels 
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above the respective dose limits of 1 mSv/y for member of public, however, due to the unrealistic 
nature of the scenario, this model can be discounted. 

Overall, the modelling indicated that the exposure to members of the public visiting or living on the 
In-Ground TSFs was well below the public health effective dose limit of 1 mSv/year (Appendix J). 

11.6 Mitigation 

Iluka has applied the mitigation hierarchy to ensure Human Health it is not adversely impacted by 
the Proposal.  It is noted that the primary methods of management of radiation related emissions are 
the ERER Radiation Management Plan and Radiation Waste Management Plan, which are assessed 
and regulated by RCWA. 

Mitigation measures are listed in Table 45.  
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Table 45: Proposed Management Measures for Human Health 

Mitigation Hierarchy Mitigation Measures  

Avoid • The Proposal is located within the existing brownfield Eneabba mine site. 

• The In-Ground TSF design includes multiple low permeability liners and a 
seepage collection system to avoid seepage entering and contaminating the 
underlying groundwater. 

• Cover design will avoid ponding of water on the In-Ground TSF surface post 
closure and will prevent seepage through the In-Ground TSF to underlying 
groundwater.  

• A fence will be erected around the In-Ground TSF during operation to prevent 
entry of larger animals. 

• The In-Ground TSF will be fenced during operations to restrict unauthorised 
access.  

Minimise • Implementation of the ERER Radiation Management and Radiation Waste 
Management Plan. 

• Plant and equipment that may be contaminated with radiation will be 
monitored to ensure it is within regulatory release limit for surface radiation 
contamination before it is allowed to leave the site. 

• The In-Ground TSF will be capped post-operations to contain gamma 
radiation and reduce potential exposure.  

• Mine site boundary and Eneabba town site monitored annually to confirm 
effectiveness of controls to prevent contamination of adjacent areas. 

• Engineering controls incorporated into design of the Proposal to minimise 
particulate and gaseous emissions e.g. scrubbers, bag houses, enclosed 
operating areas, transport of product in sealed containers/bags. 

• Water carts used for dust suppression along the pipeline corridor, roadways 
and operational areas. 

• Gluon used on TSF during rehabilitation to reduce dust generation. 

• Contingency measures to cease operations if required during high wind 
events (i.e. cyclone conditions, or where winds are greater than the seasonal 
average), where excessive visible dust emissions are generated with the 
potential to impact the environment at the site. 

• Tailings and return water pipelines located within earthen bunds to minimise 
the extent of any potential leaks to groundwater. 

• Groundwater monitoring program implemented to monitor groundwater 
quality within the Eneabba mine site. 

Rehabilitate • The In-Ground TSF will be capped post-operations to contain dust formation 
and reduce potential exposure.  

• In-Ground TSF cover designs have considered managing the risk of long-term 
infiltration and subsequent seepage to groundwater. 

11.7 Predicted Outcome 

The predicted outcome was determined based on the assessment of the impacts and the EPA's 
Consideration of Significance as provided in the EPA's Statement of Environmental Principles, 
Factors and Objectives (EPA, 2020a). The results of the assessment are provided in Table 46. 

A comprehensive radiation impact assessment which considered the ERICA and RESRAD 
assessments (Iluka, 2021), and incorporated a third party peer review, has been undertaken for the 
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Proposal to assess the impacts to human health. The radiation impact assessment has determined 
the radiological impacts from the Proposal to members of the public are low, with values estimated 
to be less than the 1 mSv/y limit in all but one discounted modelled scenario (post closure intrusion 
into tailings for construction of a dam). The EPA Objective for the Human Health environmental factor 
'to protect human health from significant harm' will be achieved should the Proposal be implemented.  

Table 47 provides the relevant regulatory tools that are available to manage the identified potential 
impacts to human health. Relevant regulatory tools are available to manage the identified potential 
impacts to human health.  A Radiation Management Plan and Radiation Waste Management Plan 
under the MSIR and RC Act, will be implemented following approvals by DMIRS and RCWA which 
include enforceable requirements for the management of radiation impacts on the environment, 
including human health. 
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Table 46: Assessment of Impact Significance - Human Health 

EPA Considerations for Significance Summary of Assessment Outcomes Impact 
Outcome  

(Significant/Not 
Significant) 

Values, sensitivity and quality of the impacted 
environment which is likely to be impacted 

The identification and assessment of values has been considered during the Proposal 
design. The following was noted in relation to key values: 

• The town of Eneabba is located approximately 5 km from the Proposal. 

• The closest receptor is a golf course approximately 7 km away from the refinery plant 
area.  In addition to this, 10 residential dwellings approximately 8-19 km from the 
Proposal have been identified. 

• There are no sensitive receptors within the Development Envelope. 

Impacts of radiation on public human health have been effectively managed as part of the 
existing Eneabba mine site requirements during both operational and closure phases. 

Not Significant 

Extent (intensity, duration, magnitude and 
footprint) of the likely impacts 

ERICA and RESRAD modelling assessments were conducted to determine the likely 
impacts of the Proposal on public human health during operations and closure of the In-
Ground TSFs.  These considered impacts of inhalation of radon gas, inhalation of 
radionuclides, ingestion of contaminated groundwater, ingestion of bush tucker (plants and 
animals) and direct gamma radiation. Conservative modelling included assumptions about 
duration of exposure, activity levels of radiation sources and methods of exposure. 

Results found that with implementation of appropriate design and management controls, 
exposure was below the regulatory public health dose limit of 1 mSv/y. 

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

(Significant/Not 
Significant) 

The consequence of the likely impacts (or 
change) 

The risk to public health during the period of operations is significantly reduced by the 
exclusion of access to the Eneabba mine site including the refinery and associated In-
Ground TSFs where the primary risk is from gamma exposure as outlined for occupational 
exposure.  Additional offsite potential for impacts for members of the public across EP2 and 
the Proposal (dust exposure and vehicles leaving site) were assessed and found to be 
below the dose limit of 1 mSv/y.   

Doses from ingestion of bush tucker from near the In-Ground TSF during the operational 
phase were found to be below the dose limit of 1 mSv/y. Levels from post closure 
consumption of bush tucker will be significantly lower due to distance and shielding provided 
by the In-Ground TSF covers.   

Post-closure modelling was completed for members of the public onsite (within the 
Development Envelope) and offsite (outside the Development Envelope) after 
decommissioning and rehabilitation of the In-Ground TSF.  Overall, the modelling indicated 
that the exposure to members of the public visiting or living on the In-Ground TSFs was well 
below the public health effective dose limit of 1 mSv. 

Not Significant 

The resilience of the environment to cope with 
the impact or change 

Impacts of radiation on human health (occupational health and public health) have been 
managed as part of the existing Eneabba Mine Site requirements during both operational 
and closure phases.  No adverse impacts to human health have resulted. The same 
outcome is expected from implementation of the Proposal. 

Not Significant 

Cumulative impacts with other existing or 
reasonably foreseeable activities, developments 
and land uses 

There are no other existing or reasonably foreseeable significant activities, developments or 
land uses proposed within the areas potentially impacted by the Proposal, which may have a 
cumulative impact upon human health other than the existing Eneabba operations which 
have been considered in the impact assessment. 

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

(Significant/Not 
Significant) 

Connections and interactions between parts of 
the environment to inform a holistic view of 
impacts to the whole environment 

Connections and interactions between Proposal (sources) and the receiving critical 
receptors (members of the town of Eneabba and local farmers) were considered as part of 
the radiation impact assessment. This allowed for an assessment of interactions between 
the various and overlapping elements of the Proposal. Connections from all relevant 
Proposal-related sources were considered in the radiation impact assessment, particularly in 
the RESRAD (Iluka 2021d) and ERICA assessment (Iluka 2021c) (Appendix J). 

Not Significant 

The level of confidence in the predictions of 
impacts and the success of proposed mitigation 

Modelling has utilised the accepted ERICA and RESRAD tools.  RESRAD uses pathway 
analysis to evaluate radiation exposure and associated risks. The RESRAD family of codes 
is widely used by regulatory agencies, the risk assessment community, and universities in 
more than 100 countries around the world.  ERICA modelling allows assessment of 
radiological risk to terrestrial, freshwater and marine biota.  It is a tool widely used nationally 
and internationally.  Inputs into both models were customised based on knowledge of the 
Proposal and its environmental and social setting.   

Results are considered conservative which is appropriate when considering impacts on 
public health from the Proposal. 

Not Significant 

Public interest about the likely effect of the 
proposal or scheme, if implemented, on the 
environment and public information that informs 
the EPA’s assessment. 

Iluka developed and implemented a detailed and thorough stakeholder engagement 
program for Eneabba Phases 1 and 2 and the Proposal which included the Eneabba 
community, adjacent landowners, the Shire of Carnamah and a number of State and Federal 
government agencies.  The focus of this engagement program was on high interest and high 
influence stakeholder groups, particularly the Eneabba community.  Engagement activities 
included briefings with key stakeholders including state and local government agencies and 
industry associations, meetings with Traditional Owners, interviews with representatives of 
community groups and businesses from Eneabba and a community forum providing an open 
house opportunity for the Proposal team to meet members of the Eneabba community and 
present the Proposal. 

No material concerns relating to any of the information shared relating to impacts to Human 
Health as a result of the Proposal were raised.  A summary of consultation is provided within 
a Proposal-specific consultation register (Section 3.3). Engagement is ongoing. 

Not Significant 

 



Iluka Midwest Ltd 

 

 

Eneabba Rare Earth Refinery – Section 38 Referral Supporting Document Page 194 of 222 

Table 47: Other Statutory Decision Making Processes Capable of Managing Impacts to Human 
Health 

Factor Objective Regulatory Tools 

To protect human health from 
significant harm 

Part V of the Environmental Protection Act 1986 – Prescribed 
Premises, Works Approvals and Licences: 

A Works Approval will be applied for to regulate incorporation of 
pollution control equipment into the design of the refinery, specifically 
waste gas treatment control equipment and dust control infrastructure. 

Environmental Operating Licence L5646/1994/10 include conditions 
that require TSFs to be erosion resistant non polluting structures, 
surface water runoff from processing areas to captured for reuse and 
pipelines to be bunded.  The licence can be amended to incorporate 
infrastructure, controls and monitoring relevant to the Proposal. 

Mines Safety and Inspection Regulations 1995 and Radiation Safety 
Act 1975: 

Radiation Management Plan and Radiation Waste Management Plan 
include enforceable requirements for the management of radiation 
impacts on the environment, including human health. 

Mineral Sands (Eneabba) Agreement Act 1975: 

State Agreement Act proposal includes “measures to be taken for the 
protection and management of the environment including rehabilitation 
and/or restoration of the mined areas, the prevention of the discharge 
of tailings, slimes, pollutants or overburden into the surrounding 
country, water courses, lakes or underground water supplies” Section 
6B (3)(i).  This information is largely described in the ERER Closure 
Plan which outlines, amongst other things:  

• TSF design. 

• Final surface water drainage design. 
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12. SOCIAL SURROUNDINGS  

12.1 EPA Objective 

The EPA objective for Social Surroundings is "to protect social surroundings from significant harm" 
(EPA, 2016h). 

The definition of environment in the EP Act includes living things, their physical, biological and social 
surroundings, and interactions between all of these.  This means that, for the purposes of EIA, social 
surroundings are a part of the environment that may require consideration. 

For the purposes of the definition of environment, the social surroundings of man are the aesthetic, 
cultural, economic and social surroundings to the extent that those surroundings directly affect or 
are affected by a person’s physical or biological surroundings. In effect, this means that for social 
surroundings to be considered in an EIA, there must be a clear link between a proposal or scheme’s 
impact on the physical or biological surroundings and the subsequent impact on a person’s aesthetic, 
cultural, economic or social surroundings. 

12.2 Policy and Guidance 

The following policy and guidance are relevant to this factor: 

• EPA Statement of Environmental Principles, Factors and Objectives (EPA, 2020a). 

• EPA Environmental Factor Guideline – Social Surroundings (EPA, 2016h). 

• Draft Guidance Note 8 Guideline on Environmental Noise for Prescribed Premises (DWER, 
2016). 

Laws and Regulations relevant to Social Surroundings include: 

• Environment Protection and Biodiversity Conservation Act, 1999 (Cth). 

• Environmental Protection (Noise) Regulations 1997 (WA). 

• Native Title Act, 1993 (Cth). 

• Aboriginal Heritage Act, 1972 (WA). 

• Aboriginal and Torres Straight Islanders Heritage Protection Act, 1984 (Cth). 

• Environmental Protection Act, 1986 (WA). 

• Heritage Act, 2018 (WA). 

12.3 Receiving Environment 

12.3.1 Noise 

Talis Environmental Consultants was commissioned to undertake a noise assessment for the 
Proposal and Eneabba Phase 1 and 2 Projects on the surrounding communities in accordance with 
the Environmental Protection (Noise) Regulations 1997 (EP (Noise) Regulations) (Talis Consultants, 
2021).  The Talis report is located in Appendix I. 

The Proposal is located within an existing mine site area that experiences noise emissions from 
mobile equipment use in rehabilitation earthworks and screening operations as part of Eneabba 
Phase 1.  There is no ambient noise data for the Proposal area.  
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The definition of noise sensitive premises from the Environmental Protection (Noise) Regulations 

1997 (the Noise Regulations) was applied to identify the nearest noise sensitive receivers to the 

Proposal.  Table 48 lists the noise sensitive receptors considered for the assessment, noting that 

these are the same as those considered for the air quality assessment as described in Section 9.3.  

The closest receptor to the Proposal is a golf course located approximately 7 km north northwest, 

within the town of Eneabba.  A total of 10 residential dwellings were identified within 20 km of the 

Development Envelope (Talis, 2021).  

Table 48: Noise Sensitive Receptor Locations 

Receiver 
Reference 

Receiver 
Description 

Distance and Direction 
from the Proposal 

Location 

Easting Northing 

R1 House 10 km NE 345397 6696676 

R2 House 11 km NNE 338774 6703524 

R3 House 8 km NNW 333149 6699618 

R4 Golf Course 7 km NNW 332443 6698724 

R5 House 8 km NNW 332892 6699549 

R6 House 10 km NW 327337 6698381 

R7 House 14 km W 322486 6689562 

R8 House 15 km SW 324248 6683733 

R9 House 16 km SW 322264 6684184 

R10 House 18 km SSW 329153 6675075 

R11 House 9 km SE 339541 6684232 

12.3.2 Heritage 

Indigenous Heritage 

Yamatji Nation Native Title Claim 

On 7 February 2020, following a claim process that began in 1996, the Federal Court of Australia 
awarded Native Title over an area of about 48,000 square kilometres in the Mid-West to the people 
of the Yamatji Nation. 

On the same date as the Native Title determination, the State Government of Western Australia and 
the Yamatji Nation signed an Indigenous Land Used Agreement (ILUA) covering the Native Title 
area. It included a benefits package, which resolved the State Government’s Native Title 
compensation liability for historical acts that impaired or extinguished the Yamatji people’s Native 
Title.  The large majority of Mining Lease 267SA, including the Eneabba Project Area, is located in 
an area where the Yamatji Nation Native Title determination found that Native Title did not exist. 
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The Yamatji Nation is now represented by the Yamatji Southern Regional Corporation (YSRC), 
which was established to provide governance and to implement ILUA benefits package.  The Bundi 
Yamatji Aboriginal Corporation holds Native Title and is the Registered Native Title Body Corporate. 

Cultural Heritage Status Eneabba 

The Proposal is located on the ancestral lands of the Yamatji Nation People in areas where Native 
Title has been found to not exist. 

An archaeological and ethnographic heritage survey was commissioned by AMC Mineral Sands in 
1991-1992 and the survey report, dated February 1992, was previously lodged with the Department 
of Aboriginal Affairs.  That survey identified no sites of ethnographic significance. One "other heritage 
place" (ID 28132) containing quartz artefacts was identified which borders a wetland (Figure 38) 
however, development of the Eneabba Mining area was recommended provided the "Other Heritage 
Place" bordering the wetland was not impacted by mining activities.  

A search of the Western Australian Department of Planning, Lands and Heritage Aboriginal Heritage 
Inquiry System was conducted for this assessment which indicated there are no registered Aboriginal 
Heritage Sites within close proximity to the Eneabba Project Area. 

Iluka is developing its relationship with the Yamatji Nation People whose Country the Proposal is 
located within.  Iluka is engaging YSRC in relation to  a Memorandum of Understanding (MoU) that 
establishes the framework for a relationship of mutual benefit and co-operation in the context of 
Iluka’s present and future operations on Yamatji Nation Country.  The MoU provides a framework 
for the parties to agree a Regional Co-Operation Agreement that, amongst other matters, includes 
the processes for cultural heritage management across Iluka’s Mid-West activities located within 
Yamatji Nation Country, including the Proposal area. Iluka will also adhere to the provisions of the 
Aboriginal Heritage Act 1972. 
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Non-Indigenous Heritage 

The Heritage Act 2018 (WA) provides for the conservation of places identified to have significance 
to the cultural heritage of the State.  Under the Act, places identified as meeting the heritage criteria 
are placed onto the State Register of Heritage Places. Places of Commonwealth heritage 
significance are protected under Part 15 of the EPBC Act and include World Heritage properties, 
National Heritage places and Commonwealth Heritage places. 

Searches of the following databases were undertaken to identify cultural heritage values relevant to 
the Proposal: 

• inHerit: searchable, online database if the Western Australian Register of Heritage Places. 

• Australian Heritage Database. 

The database searches did not identify sites within the Development Envelope.  

12.3.3 Visual Amenity 

The Proposal is located in the Shire of Carnamah approximately 5 km south east of the town of 
Eneabba and 3 km east of the Brand Highway.  The Proposal is located within Iluka’s existing 
Eneabba Mineral Sands Mine on State Agreement Mining Lease 267SA. 

The view of the existing Eneabba mine site from Eneabba Town is show in Figure 39.  It is evident 
that the mine does not currently impair visual amenity, when viewing the Proposal location form 
Eneabba town.  

The current land uses within and adjacent to the Proposal include agriculture, mining and Eneabba 
townsite infrastructure.  Broad-acre agriculture is the major land use in the Eneabba region.  

There are 10 residential properties and one golf course within proximity to the Proposal. The 
immediate surrounding public roads include (inter alia) Brand Highway, Rocky Spring Road, Mineral 
Sands Road, Three Springs Eneabba Road and Eneabba Coolimba Road.  

The Proposal does not contain conservation reserves.  The closest conservation reserve is South 
Eneabba Nature Reserve (R 27886), located 1 km south of the Development Envelope.  There are 
several large nature reserves on the west coast, approximately 7 to 15 km west of the Development 
Envelope.  These include Beekeepers Nature Reserve (R 24496), Lake Logue Nature Reserve (R 
29073), Stockyard Gully Reserve (R 36419) and several unnamed Nature Reserves.  To the east 
are Wotto Nature Reserve (R 29806), Tathra National Park (R 29805) and Alexander Morrison 
National Park (R 29803). 
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Figure 39: View of Iluka's Eneabba Mine Site from Above Eneabba 
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12.4 Potential Impacts 

12.4.1 Noise 

Potential impacts include noise emissions to the sensitive receivers identified in Table 48. 

An assessment of potential noise impacts from the Proposal has been conducted by Talis 
Consultants (Talis, 2021) to ascertain noise levels at selected sensitive receivers and to determine 
noise control mitigations to comply with the Noise Regulations where necessary. 

Table 49 demonstrates the assigned noise levels applicable to the sensitive receivers in accordance 
with the Noise Regulations. All receivers have been assigned night-time LA10 levels. Land 
surrounding the receivers is primarily rural and there are no major or secondary roads in the area. 
As a result, no influencing factor is considered applicable to the receivers. 

Table 49: Assigned Noise Levels 

Receiver 

Noise Level, LA10 

Night-time Base 
Assigned Level 

Influencing 
Factor (IF) 

Applicable 
Assigned Level 

R1 – R11 35 0 35 

The noise assessment results are provided in Table 50.  The modelling concluded that the noise 
emissions from the combined operations from the Proposal and Eneabba Phases 1 and 2 Projects 
are predicted to comply with the assigned noise levels (Talis, 2021).  

Table 50: Noise Modelling Results (LA10) 

Sensitive 

Receiver 

Night-time Assigned 

Level (dB) 

Model Predicted Level 

Cumulative Case (dB) 

Exceedance 
(dB) 

R1 

35 

15.0 Nil 

R2 15.4 Nil 

R3 22.1 Nil 

R4 23.4 Nil 

R5 22.2 Nil 

R6 16.6 Nil 

R7 12.6 Nil 

R8 11.6 Nil 

R9 10.3 Nil 

R10 8.0 Nil 

R11 18.2 Nil 

LA10 refers to an assigned noise level which is not to be exceeded for more than 10% of the time. 
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12.4.2 Heritage 

Archaeological and Ethnographic Surveys and relevant database searches to date have identified 
one "Other Heritage Place" however this is outside of the Proposal.  There are no Aboriginal Heritage 
Sites within the Proposal Area. The Proposal activities are therefore, not anticipated to cause any 
indirect impact as a result of noise or dust or impact the amenity of the Other Heritage Place.  

No cultural heritage sites were identified within the Proposal and therefore there will be no direct or 
indirect impacts from the Proposal.  

12.4.3 Visual Amenity 

Relatively small proportions of the Proposal’s infrastructure may be visible from public roads, the golf 
course and residential properties.  As demonstrated by Figure 39, the view of Iluka's current Eneabba 
Mine from Eneabba town does not impair visual amenity at present. The Proposal is not expected to 
present additional significant visual impact.  

12.5 Mitigation 

Iluka has applied the mitigation hierarchy in relation to Social Surrounds management to ensure it is 
not adversely impacted by the Proposal.  Mitigation measures are listed in Table 51. 

Table 51: Social Surrounds Mitigation Measures 

Mitigation 
Hierarchy 

Mitigation Measure 

Avoid • The Proposal is located within the existing brownfield Eneabba mine site. 

• The Proposal was designed to avoid known heritage sites with all areas 
having been previously disturbed by mining activities. 

• Location of infrastructure to be avoided (where practicable) in areas where 
there may be direct impact to visual amenity Proposal design has considered 
permanent landforms.  In-Ground TSFs are utilising existing pits to avoid 
creation of permanent landforms that protrude above the natural land 
surface. 

Minimise • Noise emissions will be considered during detailed Proposal design and 
equipment selection.  

• Machinery will be maintained in accordance with manufacturers 
recommendations to minimise noise emissions. 

• Imposition of speed limits for vehicle traffic on internal roads. 

• Cultural heritage is addressed as part of the Eneabba Mine Site induction. 

• Colours of buildings will be considered to minimise the intrusiveness when 
viewed from external locations. 

Rehabilitate • At the completion of the Proposal, infrastructure will be removed. 

• Progressive rehabilitation would be undertaken on disturbed areas as they 
become available 

• At the completion of the Proposal, visible Proposal infrastructure will be 
removed. 

• Disturbed areas will be rehabilitated post closure in accordance with the 
ERER Closure Plan (Iluka 2021a). 
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12.6 Predicted Outcome 

The predicted outcome was determined based on the assessment of the impacts and the EPA 
Consideration of Significance as provided in the EPA's Statement of Environmental Principles, 
Factors and Objectives (EPA, 2020a).  The results of the assessment are provided in Table 52. 

Based on the assessment, the Proposal is not considered to have a significant impact on this factor. 

Iluka has established effective working relationships with a wide range of stakeholders for the 
Eneabba mine site.  As sensitive receptors are located more than 5 km from the Proposal, adverse 
impacts are not predicted.  Iluka hold an Environmental Licence for the Eneabba mine site under 
Part V of the EP Act to regulate emissions from the prescribed premise (L5646/1994/10).  
Amendments will be sought to this Licence for operation of the Proposal.  Noise emissions will be 
considered as part of this process.  Iluka believe sufficient provisions are present within Part V of the 
EP Act to assess and regulate noise that would result from implementation of the Proposal. 

Iluka is developing its relationship with the Yamatji Nation People whose Country the Proposal is 
located within.  Iluka has commenced engagement with Yamatji Nation on an MoU that will establish 
a framework for a Regional Co-Operation Agreement that, amongst other matters, includes the 
processes for cultural heritage management across Iluka’s Mid-West activities located within Yamatji 
Nation Country, including the Proposal area Iluka will also adhere to the provisions of the Aboriginal 
Heritage Act 1972.
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Table 52: Assessment of Impact Significance - Social Surroundings 

EPA Considerations for 
Significance 

Summary of Assessment Outcomes Impact Outcome  
(Significant/Not 

Significant) 

Values, sensitivity and quality of the 
impacted environment which is likely to 
be impacted 

Values, sensitivity, and quality of the social environment within and in areas 
surrounding the Development Envelope have been assessed as part of the 
baseline studies. These relate primarily to: 

• Sites of archaeological significance. 

• Sites of ethnographic significance. 

• Sites of Aboriginal/cultural heritage. 

None of the above heritage sites were identified within the Proposal.  

Direct or indirect impacts from noise, dust and visual obstructions or intrusions 
generated from the Proposal's activities were considered in relation to the 
environment and its amenity. 

Not Significant 

Extent (intensity, duration, magnitude and 
footprint) of the likely impacts 

No archaeological, ethnographic or cultural heritage sites were identified within 
the Proposal therefore, there are no direct impacts likely to occur as a result of 
the Proposal. 

Minor potential impacts to visual amenity will be limited to the duration of the 
operation, which will return to baseline conditions upon closure. 

Not Significant 

The consequence of the likely impacts (or 
change). 

Minor potential indirect impacts to visual amenity values have been identified due 
to the size of the stacks within the Proposal.  The impact assessment has 
determined that the consequence of the potential impacts is low. 

The Proposal is located within a brownfield mine site where noise emissions 
have been generated over the multi decade period of operations. Noise 
modelling has demonstrated that noise criteria will be met at sensitive receptors.  
This is a result of Proposal location and engineering design considerations.  

No cultural/Aboriginal heritage sites will be impacted by the Proposal.   

Not Significant 
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EPA Considerations for 
Significance 

Summary of Assessment Outcomes Impact Outcome  
(Significant/Not 

Significant) 

The resilience of the environment to cope 
with the impact or change 

The Proposal site consists primarily of cleared or rehabilitated land that has been 
disturbed by previous mining activities.  The Proposal has been located entirely 
on cleared or rehabilitated land within the brownfield mine site. The environment 
is considered to have a high resilience to the potential impacts on social 
surroundings given the large separation distance to community receptors and the 
absence of ethnographic, archaeological and cultural heritage sites within the 
Proposal area.   

Results of the baseline studies attest to the resilience of the environment and 
ability of the environment and the social components within this to cope with 
changes given the long operating history of mining and processing activities at 
the site. 

Not Significant 

Cumulative impacts with other existing or 
reasonably foreseeable activities, 
developments and land uses 

There are no other existing or reasonably foreseeable significant activities, 
developments or land uses proposed within the areas potentially impacted by the 
Proposal, which may have a cumulative impact upon social surroundings and 
their associated values. 

Not Significant 

Connections and interactions between 
parts of the environment to inform a 
holistic view of impacts to the whole 
environment 

Connections and interactions between the Proposal and the receiving 
environment have been considered in the impact assessment. The key 
connections between Social Surroundings relate to Human Health, Air Quality, 
Greenhouse Gases and Inland Waters have been considered and assessed.  
The key connections between Social Surroundings relate to human health, air 
quality, minimal clearing activities (up to 5.4 ha), dust generation (including 
radionuclide), noise and visual amenity.  

Not Significant 

The level of confidence in the predictions 
of impacts and the success of proposed 
mitigation 

There is high confidence in the identification of social surrounding values and 
predictions of potential impacts which have been informed by specialist studies 
undertaken by subject matter experts. 

Iluka has a long operating history at Eneabba and is confident they have a good 
understanding of social surrounds and has processes to ensure it remains 
informed about changes in expectations regarding social surrounds and 
effectively complaints. 

Not Significant 
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EPA Considerations for 
Significance 

Summary of Assessment Outcomes Impact Outcome  
(Significant/Not 

Significant) 

Public interest about the likely effect of 
the proposal or scheme, if implemented, 
on the environment and public information 
that informs the EPA’s assessment. 

Iluka developed and implemented a detailed and thorough stakeholder 
engagement program for Eneabba Phases 1 and 2 and the Proposal which 
included the Eneabba community, adjacent landowners, the Shire of Carnamah 
and a number of State and Federal government agencies.  The focus of this 
engagement program was on high interest and high influence stakeholder 
groups, particularly the Eneabba community.  Engagement activities included 
briefings with key stakeholders including state and local government agencies 
and industry associations, meetings with Traditional Owners, interviews with 
representatives of community groups and businesses from Eneabba and a 
community forum providing an open house opportunity for the Proposal team to 
meet members of the Eneabba community and present the Proposal. 

No material concerns relating to any of the information shared relating to impacts 
to Social Surroundings as a result of the Proposal were raised.  A summary of 
consultation is provided within a Proposal-specific consultation register (Section 
3.3). 

No issues were identified by stakeholders relating to potential impacts relevant to 
Social Surroundings. 

Not Significant 
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13. MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE 

13.1 Objective 

The EPBC Act is administered by DAWE.  The objective of the EPBC Act is to provide for the 
protection of MNES, with States and Territories having responsibility for assessing potential impacts 
to MNES through bilateral or accredited assessment agreements.  The nine MNES are: 

• World Heritage properties. 

• National Heritage places. 

• Wetlands of international importance. 

• Nationally threatened species and ecological communities. 

• Migratory species. 

• Commonwealth marine areas. 

• The Great Barrier Reef Marine Park. 

• Nuclear actions. 

• A water resource, in relation to coal seam gas development and large coal mining 
development. 

Pursuant to the EPBC Act, any proposed action that has or is likely to have a significant impact on 
a MNES requires approval from the Commonwealth Minister for the Environment. 

13.2 Controlling Provisions 

Iluka will refer the Proposal to the DAWE under the EPBC Act for the following potential impacts to 
MNES: 

• Nuclear Actions. 

• Listed threatened species and ecological communities. 

If the Proposal is deemed a Controlled Action, the method of assessment will be discussed with 
DAWE and the EPA. 

13.3 Policy and Guidance 

Iluka has taken into consideration relevant policy and guidance in the design of the Proposal, 
assessment of environmental impacts and throughout the development of this referral document as 
detailed in each section.  Key policies and guidance relevant to the Proposal includes: 

• Commonwealth of Australia EPBC Act. 

• Department of the Environment, Water, Heritage and the Arts, 2013, Significant Impact 
Guidelines 1.1 - Matters of National Environmental Significance. 
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13.4 Existing Environmental Value(s) of the MNES  

13.4.1 World Heritage Property 

There are no World Heritage Properties within a 11 km radius of the Proposal Area.  No impact to a 
World Heritage Property is expected. 

13.4.2 National Heritage Places 

There are no National Heritage Places within a 11 km radius of the Proposal Area.  No impact to a 
National Heritage Place is expected. 

13.4.3 Wetlands of International Importance 

There are no Wetlands of International Importance within a 11 km radius of the Proposal Area.  No 
impact to a Wetland of International Importance is expected. 

13.4.4 Listed Threatened Species and Ecological Communities 

Extensive biological assessments including desktop studies and field surveys have been conducted 
over the study areas which encompassed and extended beyond the Development Envelope. The 
assessments and outcomes are detailed in Section 5 and Section 6.. Summaries relevant to 
Threatened Ecological Communities, Threatened species and Migratory species are provided below. 

Threatened Ecological Communities 

No Threatened Ecological Community occurs in the Development Envelope (Umwelt 2021). 

Threatened Species 

Flora and Vegetation 

Flora and vegetation studies undertaken by Umwelt (2021) (Appendix C) identified 164 significant 
flora taxa as listed under the EPBC Act and BC Act considered to potentially occur within the Study 
Area.  Of the 15 recorded species that currently exist within the Development Envelope, only 
Styphelia obtecta is listed as Threatened under the EPBC and/or BC Act while the remaining species 
are considered Priority flora, as listed by DBCA.  The Proposal has been located to avoid any clearing 
of Styphelia obtecta. 

Fauna 

A desktop fauna study undertaken by Western Wildlife (2021) (Appendix D) identified 214 vertebrate 
fauna species as potentially occurring within or surrounding the study area, including 118 birds, 60 
reptiles, 10 amphibians and 26 mammal species, of which seven species were introduced.  During 
the July 2021 Proposal specific fauna survey, 40 vertebrate fauna species were opportunistically 
identified including 32 birds, 1 reptile, 2 amphibians and 5 mammal species, of which three were 
introduced.  

A single Threatened (Endangered) species listed under EPBC Act and BC Act was identified as 
using areas within the Development Envelope, Carnaby's Cockatoo.  Impacts on this species are 
discussed in Section 6.5.2.  

The Proposal area does not provide breeding or roosting habitat for the species.  The Development 
Envelope contains rehabilitated areas that provide foraging habitat for Carnaby's Cockatoo, noting 
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that the foraging values are variable within rehabilitation areas within the Development Envelope 
dependent on factors such as time since rehabilitation, species re-established and vegetation 
condition.  The Proposal footprint has been designed to avoid disturbance of remnant native 
vegetation and minimise rehabilitated areas.  Up to 5.4 ha of potential foraging habitat partially 
rehabilitated to shrubland and heathlands will be disturbed as a result of implementation of the 
Proposal which is insignificant considering the high value foraging habitat within 12km of the 
Proposal.  The Proposal is unlikely to result in a significant impact on this species or a negative 
change to the conservation status of this species. 

13.4.5 Migratory Species Under International Agreements 

One vertebrate Migratory species (Fork-tailed Swift (Apus pacificus)) was identified as potentially 
occurring in the study area, however, was not identified within the Development Envelope during 
Proposal specific studies. The Fork-tailed Swift is thought to be almost entirely aerial when visiting 
Australia, so the Proposal is unlikely to provide important habitat for this species and the Proposal 
will not have a significant impact on it. 

13.4.6 Commonwealth Marine Area 

The Proposal does not occur within a Commonwealth marine area. 

13.4.7 The Great Barrier Reef Marine Park 

The Proposal does not occur within the Great Barrier Reef Marine Park. 

13.4.8 A Water Resource, In Relation to Coal Seam Gas or Coal Mining 

The Proposal does not involve development of coal seam gas or coal mining. 

13.4.9 Nuclear Actions 

As defined in clause 22(1)(e) of the EPBC Act and clauses 2.02(1)(a) of the EPBA Regulations 2000, 
the Proposal may be considered a nuclear action due to the establishment of a facility for storage of 
radioactive materials. 

The Proposal will process ore that contains NORM, specifically uranium and thorium with average 
concentrations of approximately 2,500 ppm and 62,000 ppm respectively and produce a diluted 
TENORM tailings containing approximately 3500 ppm uranium and approximately 9,200 ppm 
thorium.  The tailings (up to 181,000 tpa) will have an individual activity level of up to 82 Bq/g (based 
on Wimmera feedstock or 37 Bq/g for Eneabba feedstock).  The criteria under the EPBC Act clauses 
2.02(1)(a) of the EPBC Regulations 2000 is an unsealed source with activity value greater than 1 x 
106 Bq and activity concentration greater than 1 Bq/g.  The establishment of a TSF for the Proposal 
will exceed these criteria.   

Four studies have been undertaken: 

• ANSTO Waste Treatment for Eneabba Project (Appendix 2 of Appendix J). 

• ERICA Assessment, Iluka 2021c (Appendix 5 of Appendix J). 

• RESRAD Assessment, Iluka 2021d (Appendix 4 of Appendix J).  

• Radiation Impact Assessment (Appendix J) and associated risk assessment. 
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The radiation risk assessments identified the inherent risk and residual risk to the receiving 
environment (groundwater, flora and fauna) to be low with insignificant residual consequences at the 
population levels. 

A ERER Radiation Management and Radiation Waste Management Plan relevant to the Proposal 
has been drafted (Appendix K). These build on existing approved RMPs for the Eneabba mine site.  
These will be the primary mechanisms used to regulate and mitigate radiation impacts of the 
Proposal to ensure impacts on human health and the environment are minimised and regulatory 
dose limits applicable to the Proposal are complied with. 

13.5 Assessment of Potential Impacts 

Based on environmental and human health studies conducted to date, there will be no impacts to 
the following Matters of National Environmental Significance protected by the EPBC Act: 

• Listed threatened species and Threatened Ecological Communities. 

The Proposal is defined as a “nuclear action” under the EPBC Act due to the establishment and 
operation of In-Ground TSFs which will be used for the disposal of tailings from the Proposal.  

A Radiation Impact Assessment and associated risk assessment has been undertaken in 
accordance with appropriate guidelines for the Proposal (Appendix J) to assess the impacts to the 
public and surrounding environment. This has shown that the radiological impacts of the Proposal 
will be low: 

• Radiological doses to the public and occupational workers during operations and post closure 
will be below regulatory criteria ensuring human health will be protected.  Impacts on human 
health are discussed in Section 11.   

• Assessment of radiological impacts to non-human environmental factors has been completed 
and results indicate no adverse impacts will result during operations and post-closure.  
Environmental impacts on terrestrial fauna are discussed in Section 6, impacts to inland 
waters is discussed in Section 7, and impacts on terrestrial environmental quality are 
discussed in Section 8. 

The Proposal is not considered a ‘Controlled Action’. 
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14. OFFSETS 

Offsets are the final step of the four steps in the mitigation hierarchy (Avoid, Minimise, Rehabilitate 
and Offset).  Offsets are only applied to counterbalance significant residual impacts when the other 
steps have already been applied to a Proposal. 

Iluka commissioned numerous environmental surveys and studies for the Proposal.  Consideration 
of the impact assessment for all EPA Factors described in Sections 5 to 12 determined that no 
significant residual impacts would result from implementation of the Proposal after application of all 
proposed avoidance, mitigation and rehabilitation actions.  Offsets are therefore not considered to 
be required.  
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15. HOLISTIC IMPACT ASSESSMENT 

Eneabba is the world’s highest grade monazite stockpile located close to key infrastructure, capable 
of providing direct feed to a rare earth refinery.  The monazite concentrate is rich in neodymium (Nd) 
and praseodymium (Pr), which are essential elements in permanent magnets used in electric 
vehicles, wind turbines and other sustainable technologies.  Such sustainable technologies play a 
significant role in satisfying the Principle of Intergenerational Equity.  

At a local and regional level, the Proposal which will be implemented in an ecologically sustainable 
manner, provides welcomed socio-economic benefits to Eneabba with increased employment 
opportunities and business stimulus with negligible socio-economic downside risk.  

A comprehensive understanding of the Proposal's surrounding environment has been achieved by 
undertaking of baseline studies and assessments aligned to the relevant environmental factors in 
accordance with the EPA Statement of Environmental Principles, Factors and Objectives (EPA 
2020a).  The studies and assessments have relied on the technical skills of subject matter experts.  
The outcomes of the studies and assessments have informed the development of this document.  
The studies and assessments conducted comprised the following matters: 

• Groundwater. 

• Surface water. 

• Flora and Vegetation. 

• Terrestrial Fauna. 

• Soils. 

• Air Quality. 

• Greenhouse Gas. 

• Social Impacts. 

• Noise. 

• Radiation Assessment. 

• Waste. 

The Development Envelope consists primarily of cleared or rehabilitated land that has undergone 
disturbance for previous mining activities.  Remnant vegetation forms less than 2% of the 
Development Envelope.  Cleared land and rehabilitated land comprises about 53.3% and 45.3% of 
the Development Envelope respectively. Proposal design focused on minimising impacts to flora, 
vegetation and fauna habitat.  As such, no remnant vegetation will be cleared for the Proposal.  Only 
5.4 ha of rehabilitated land supporting shrub and heath vegetation will be cleared for the plant site 
and site drainage infrastructure. 

Overall actual and potential impacts of the Proposal on the environment are not considered to be 
significant on the basis that: 

• The EP Act principles and relevant EPA guidance documents have been considered in 
assessing and evaluating potential impacts of the Project against the EPA’s environmental 
factors. 

• A comprehensive set of mitigation measures have been developed and will be implemented 
to manage potential impacts of the Proposal. 

• Evaluation of impacts against all relevant environmental factors determined that the EPA’s 
objectives will be met should the Proposal be implemented.  Specifically, for the three key 
environmental factors (based on inherent risk), the following outcomes were determined: 



Iluka Midwest Ltd 

 

 

Eneabba Rare Earth Refinery – Section 38 Referral Supporting Document Page 213 of 222 

⎯ Inland Waters: the residual environmental impact to this factor based on a 
comprehensive understanding of the receiving environment and application of 
avoidance and mitigation measures within an existing, robust regulatory framework, is 
not considered significant and therefore hydrological regimes and the quality of 
groundwater and surface water can be maintained.  

⎯ Terrestrial Environmental Quality: the residual environmental impact to this factor based 
on a comprehensive understanding of the receiving environment and application of 
avoidance and mitigation measures within an existing, robust regulatory framework, is 
not considered significant.  The EPA's objective for terrestrial environmental quality ‘to 
maintain the quality of land and soils so that environmental values are protected’ would 
be met should the Proposal be implemented. 

⎯ Human Health: the residual environmental impacts to human health based on a 
comprehensive understanding of possible exposures and application of avoidance and 
mitigation measures within an existing, robust regulatory framework, are not considered 
significant.  The EPA's objective for this factor will be achieved should the Proposal be 
implemented. 

In considering all the above Iluka is of the view that the Proposal can be implemented consistent 
with the EPA’s Statement of Environmental Principles, Factors and Objectives (EPA 2020a) and 
without material impact to relevant MNES.  
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