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PART A: PROPOSAL DESCRIPTION 

BACKGROUND 
Image Resources NL (Image) originally referred the Atlas Project to the Environmental Protection 
Agency (EPA) under Section 38 of the Environmental Protection Act 1986 (EP Act) on 16 October 
2020.  Recent mine plan changes and groundwater investigations required a significant change to 
the scope of the original referral, and therefore that referral was withdrawn on 23 August 2021.  
This Section 38 Referral differs from the original referral as it presents a revised mine plan, and 
includes dredge mining as an option, external water supply options and road infrastructure 
upgrades.  

SHORT SUMMARY OF THE PROPOSAL 
Table 1: Summary of the proposal 

Proposal Title Atlas Project 

Proponent Name Image Resources NL 

Short Description Image Resources NL is seeking to develop a greenfields mineral sands project, located at 
Nambung, approximately 18 km east of Cervantes in the Wheatbelt region of Western 
Australia (WA).  The proposal includes the progressive development of mine pits, 
processing facilities, groundwater bores and water management infrastructure, 
temporary waste dumps, solar drying ponds and associated infrastructure (power supply, 
communications, workshop, laydown, offices etc.).  Two alternative mining methods are 
proposed; either dry or dredge mining. 

PROPOSAL DESCRIPTION 
Image Resources NL (Image) are planning for the development of the Atlas Project (the Proposal) 
a mineral sands mine located approximately 170 km north of Perth and 18 km east of Cervantes 
in the Wheatbelt region of WA (Figure 1).  The current Atlas Mineral Resource has been identified 
as 18.1 Mt at 8.1% heavy mineral with an indicative mineral assemblage including 11% zircon, 
50% ilmenite, 4.5% leucoxene and 7.5% rutile.  The Proposal will be developed within a Mine 
Development Envelope (DE) and an External Infrastructure DE (Figure 2). 

Image propose to develop an open cut mine pit, processing plant, solar drying ponds and 
supporting infrastructure over an estimated mine life of three to four years.  Mining and 
progressive rehabilitation is planned in stages using dry (Figure 3) or dredge (Figure 4) mining 
methods.  The proposed project layouts for each mining option vary according to optimisation of 
the resource and logistical requirements associated with dry or dredge mining operations.  The 
mining method will be determined following the completion of further feasibility studies, and an 
assessment of environmental and economic criteria. 

Both mining methods will require the removal of overburden by conventional earthmoving 
equipment, prior to accessing the ore.  Overburden will initially be stockpiled external to the pit 
until sufficient mine voids are available to allow progressive backfill.  Ore will be excavated by 
conventional earthmoving equipment from an open dry pit or by a dredger that will be floated on 
a dredge pond.  The mining pit or dredge pond will be progressively filled and rehabilitated to 
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pre-mining profile with the pre-existing land use reinstated as mining advances.  Where feasible, 
disturbance will be minimised by utilising the backfilled mine footprint to locate supporting 
infrastructure prior to commencing rehabilitation. 

In the case of dry mining, ore will be transferred to stockpiles on the run-of-mine (ROM) pad and 
then progressively loaded into a feed preparation plant (FPP) where process water is introduced 
before being slurried and pumped to the Wet Concentrator Plant (WCP) for processing.  Dredge 
mining delivers the slurried ore direct to the FPP before being pumped to the WCP.  The WCP 
recovers the contained heavy minerals via gravity separation, producing sand tails and clay fines 
as waste products.  Following cycloning and dewatering, sand tails may initially require 
temporary storage within an off-path tailings storage facility, however, will be returned to the pit 
once sufficient mine voids are available.  Clay fines will be pumped to solar drying ponds before 
being placed back into the pit void.  The implementation of co-disposal of sands and clay fines, as 
adopted at Image’s Boonanarring Project, will be investigated through the early development of 
the Proposal.  The final product will be a heavy mineral concentrate (HMC) that will be stacked on 
a drainage pad outside the WCP, where it will be allowed to drain and dry for a short period of 
time prior to being transported by trucks off site for export. 

Water supply will be sourced from dewatering and one or more abstraction bores within the 
External Infrastructure DE.  The External Infrastructure DE will include transport infrastructure 
upgrades and water supply options.  Three separate corridors are included in this DE which, 
pending further feasibility studies, will provide for one or more groundwater extraction bores and 
associated pipelines to supply water for the Proposal.  Power supply will be sourced from onsite 
generation (approximately 3-5 MW), external power lines or a hybrid of both. 
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Figure 1: Proposal Location
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Figure 3: Proposed Dry Mining Project Layout
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Figure 4: Proposed Dredge Mining Project Layout
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DISTURBANCE AND OPERATIONAL ELEMENTS 
The Proposal will be developed within a Mine DE and an External Infrastructure DE with a total 
combined area of approximately 1,037 ha.  The DE boundaries are shown in Figure 2 and 
described in Table 2. 

The physical and operational elements of the Proposal are described in Table 2. 

Table 2: Location and proposed extent of physical and operational elements. 

Element Location Proposed Extent 

Physical Elements 

Mine Development Envelope – open cut mine 
pits or dredge pond, temporary waste dumps, 
temporary tailings storage facility, processing 
facilities, solar drying ponds and supporting 
infrastructure. 

Figure 2:  
Proposed 
Development 
Envelopes 
 

Disturbance of no more than 450 ha within the 
981 ha Mine DE, including no more than 372 
ha of native vegetation. 

External Infrastructure Development 
Envelope –Transport infrastructure upgrades 
and one or more extraction bore/s and pipeline 
corridors. 

Figure 2 Disturbance of no more than 56 ha within the 
56 ha External Infrastructure DE, including no 
more than 24 ha of native vegetation. 

Operational Elements  

Mining method Figure 3 
Figure 4 

Open cut dry or dredge mining with 
progressive backfill to pre-mining levels and 
rehabilitation. 

Groundwater abstraction Figure 2:  
Proposed 
Development 
Envelopes 
 

Abstraction of approximately 3.4 GL/yr from 
one or more borefields(Yarragadee, Eneabba 
and/or Lesueur Aquifer) 
Dewatering of approximately 3 GL/yr  

Excess dewater discharge Figure 3 
Figure 4 

Discharge of approximately 0.6 GL/yr 

PART B: ENVIRONMENTAL IMPACTS 
The Statement of Environmental Principles, Factors and Objectives (EPA, 2020) provides a list of 
potential Key Environmental Factors to consider for environmental impact assessment (EIA).  
Table 3 - Table 8 list the preliminary Key Environmental Factors that have been identified as 
potentially requiring assessment from initial baseline surveys, project planning and consultation 
processes.  Table 3 - Table 8 also identify the relevant baseline environmental information for the 
receiving environment, Proposal activities, mitigation measures, impacts and underlying 
assumptions. Information provided in Table 3 - Table 8 has been sourced from reference materials 
as listed.  
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Table 3: Potential impacts on Flora and Vegetation 

EPA requirements Response 

EPA Policy and 
guidance – What have 
you considered and 
how have you applied 
them in relation to this 
factor? 

EPA Objective: To protect flora and vegetation so that biological diversity and ecological 
integrity are maintained. 
Key EPA Documents 
Statement of Environmental Principles, Factors and Objectives (EPA, 2020). 
EIA (Part IV Divisions 1 and 2) Administrative Procedures 2016. 
EIA (Part IV Divisions 1 and 2) Procedures Manual 2020. 
Relevant EPA Factor Guidelines  
Environmental Factor Guideline - Flora and Vegetation (EPA, 2016a). 
Relevant EPA Technical Guidance  
Technical Guidance – Flora and Vegetation Surveys for EIA (EPA, 2016b). 
Application of policies and guidance  
This Section 38 Referral has been prepared by utilising the advice contained within the 
‘Key EPA Documents’ listed above.  
Flora and vegetation surveys have been scoped and conducted in accordance with the 
guidance identified above.   

Consultation – 
Outline the outcomes 
of consultation in 
relation to the 
potential 
environmental 
impacts. 

Image has held pre-referral meetings with the Department of Agriculture, Water and the 
Environment (DAWE) and EPA Services at the Department of Water and Environmental 
Regulation (DWER) and their comments have been incorporated into this Section 38 
Referral where applicable. 
Image has consulted with environmental consultants including Preston Consulting, 
360 Environmental and Brian Morgan (Consultant Botanist) regarding the potential 
impacts on this factor.  The outcomes of this consultation have led to the current design 
of the Proposal, which provides flexibility to minimise direct impacts to this factor. 

Receiving 
environment - 
Describe the current 
condition of the 
receiving environment 
in relation to this 
factor. 

A single-season Level 2 Flora and Vegetation Survey was carried out by 360 
Environmental (2012a; Appendix 1) in 2012.  The first phase of a two-season detailed 
survey was conducted by Brian Morgan in Spring 2019 to provide targeted significant 
flora searches and updates to the 2012 survey report.  The second phase has recently 
been conducted however, analysis and report preparation are yet to be completed.  The 
survey area for these surveys has included only the Mine DE and surveys of the External 
Infrastructure DE are planned for the coming primary survey season.  An interim 
memorandum has been completed by Brian Morgan (2020; Appendix 2).  The following 
information on the receiving environment has been sourced from 360 Environmental 
(2012a) and Brian Morgan (2020): 
• The Proposal lies within an area of the Drummond Botanical Sub-district mapped by 

Beard (1981) as ‘Banksia low woodland on white sand of coastal plain with 
numerous patches of heath in swamps’. 

• The Proposal intersects portions of mostly cleared farmland and remnant native 
vegetation. 

• No Threatened Flora have been recorded within the survey area.  The EPBC listed 
Threatened taxon, Grevillea thelemanniana, was previously recorded within the DE 
however, this record was recently (January 2020) discovered to be an erroneous 
entry by DBCA and was actually a record of Grevillea sp. Cooljarloo (B.J. Keighery 28 
B; P1).  This error has since been corrected.  Grevillea thelemanniana (Threatened) is 
only currently known from the Perth area and south-east of Perth. 

• 16 Priority Flora species were recorded in the survey area, including three P1 taxa, 
three P2 taxa, seven P3 taxa and three P4 taxa. 

• 46 introduced species were recorded. 
• A portion of the survey area is mapped by DBCA as ‘Banksia Dominated Woodlands 

of the Swan Coastal Plain’ Threatened Ecological Community (TEC; EPBC Act) and 
P3 Priority Ecological Community (PEC; BC Act) (Banksia Woodlands TEC/PEC; 
Figure 5).  ‘Banksia attenuata, Banksia menziesii low woodlands’ and ‘Banksia 
prionotes low woodlands’ were mapped in the survey area by 360 Environmental 
(2012a) and Brian Morgan (2020).  These vegetation units meet the vegetation 
condition and patch size criteria for this TEC / PEC (refer to Figure 3 in Appendix 2). 
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EPA requirements Response 

• 13 vegetation units were described and mapped in the remnant bushland within the 
survey area.  These were grouped into the five broad groupings: 

o Banksia low woodlands on plains low rises (comprising Banksia attenuata - 
Banksia menziesii low woodlands and Banksia prionotes low woodlands); 

o Banksia telmatiaea - Regelia ciliata heaths on seasonal damplands;  
o Melaleuca shrublands along flowlines and flow areas and on adjacent 

dampland flats;  
o Samphire low shrublands; and 
o Other vegetation. 

• Vegetation condition was assessed by 360 Environmental (2012a) as varying from 
‘Completely Degraded’ within the farmland area to ‘Excellent to Pristine’ within 
wetland areas. 

• An Environmentally Sensitive Area (ESA) approximately 1.4 km west of the Proposal 
(Nambung National Park). 

Proposal activities – 
Describe the proposal 
activities that have the 
potential to impact the 
environment. 

• Vegetation clearing, resulting in the direct disturbance of up to 396 ha of native 
flora and vegetation, which includes: 

o Banksia Woodlands TEC/PEC; 
o Priority flora; and 
o Other significant flora (if present). 

• Vehicle traffic and earthmoving equipment may introduce or spread weeds or 
dieback. 

• Alterations to surface water and groundwater regimes resulting in a reduction in 
the health of downstream vegetation and groundwater-dependant vegetation 
(GDVs). 

• Mining activities that may result in indirect impacts such as sedimentation, dust 
and spillages. 

Mitigation - Describe 
the measures 
proposed to manage 
and mitigate the 
potential 
environmental 
impacts. 

• Minimise clearing by locating infrastructure on the future mine pit footprint or on 
cleared farmland. 

• Clearing is to be conducted on an as-needed basis, followed by progressive 
rehabilitation of cleared areas as soon as is practicable. 

• Provide flexibility in the DE to allow the avoidance of significant flora and the 
minimisation of disturbance of the Banksia Woodlands TEC/PEC. 

• The mine pits will be progressively backfilled as the mine progresses, allowing for 
continuous rehabilitation. 

• Stockpile cleared vegetation and topsoil from the Banksia Woodlands TEC/PEC 
separately to other cleared areas to contain seedbank. 

• Incorporate impacted Priority Flora and Banksia Woodlands TEC/PEC key species 
into rehabilitation; 

• Implement Ground Disturbance Permit system. 
• The introduction and spread of weeds will be minimised through strict operational 

hygiene practices. 
• A dieback survey, risk assessment and management plan will be implemented to 

determine risks associated with the Proposal and to guide development 
management actions. 

• Maintain existing surface water flow volumes during mining and post-closure; 
• Manage groundwater drawdown to minimise impacts to GDVs. 
• Implement industry-standard controls for dust, sedimentation and spillages. 

Impacts - Assess the 
impacts of the 
proposal and review 
the residual impacts 
against the EPA 
objective. 

Vegetation clearing and groundwater drawdown impacts may be considered significant 
due to impacts to remnant vegetation, GDVs, Priority flora and the Banksia Woodlands 
TEC/PEC.  Offsets are expected to be required to ensure that the EPA’s objective for this 
factor can be met (further investigations to be conducted during EIA). 
The remaining impacts are expected to be able to meet the EPA’s objective for this factor 
given that: 
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EPA requirements Response 

• There may be localised indirect impacts to downstream vegetation associated with 
alterations to surface water flows, however impacts are likely to be limited to a 
small area given that flow volumes are to be maintained through mitigation; and 

• Unintentional indirect impacts on vegetation are expected to be rare and if they 
occur the impacts will be short-term and restricted in size. 

Assumptions - 
Describe any 
assumptions critical to 
your assessment e.g. 
particular mitigation 
measures or 
regulatory conditions. 

• There will be a number of Priority Flora species and individuals that cannot be 
avoided. 

• Clearing within the Banksia Woodlands TEC/PEC will be required. 
• Surface water flow volumes will be able to be maintained during mining and post-

closure. 
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Table 4: Potential impacts to Subterranean Fauna 

EPA requirements Response 

EPA Policy and 
guidance – What have 
you considered and how 
have you applied them 
in relation to this factor? 

EPA Objective: To protect subterranean fauna so that biological diversity and 
ecological integrity are maintained. 
Key EPA Documents 
Statement of Environmental Principles, Factors and Objectives (EPA, 2020).  
EIA (Part IV Divisions 1 and 2) Administrative Procedures 2016. 
EIA (Part IV Divisions 1 and 2) Procedures Manual 2020. 
Relevant EPA Factor Guidelines  
Environmental Factor Guideline - Subterranean Fauna (EPA, 2016).   
Relevant EPA Technical Guidance  
Technical Guidance – Subterranean Fauna Survey (EPA, 2013).  
Technical Guidance – Sampling methods for subterranean fauna (EPA, 2007). 
Application of Policies and Guidance  
This Section 38 Referral has been prepared by utilising the advice contained within the 
‘Key EPA Documents’ listed above.  
EPA technical guidance for subterranean fauna has been and will be used during the 
survey phase of the Proposal. 

Consultation – Outline 
the outcomes of 
consultation in relation 
to the potential 
environmental impacts. 

Image has held pre-referral meetings with DAWE and EPA Services at DWER and their 
comments have been incorporated into this Section 38 Referral where applicable. 
Image has consulted with environmental consultants including 360 Environmental, 
Preston Consulting and Bennelongia Environmental Consultants (Bennelongia) 
regarding survey effort and the potential impacts on this factor. 

Receiving 
environment - Describe 
the current condition of 
the receiving 
environment in relation 
to this factor. 

The following information on the receiving environment has been sourced from an 
Environmental Scoping Assessment carried out by 360 Environmental (2012b; 
Appendix 3) and a Subterranean Fauna Desktop Report and Stygofauna Survey carried 
out by Bennelongia (2021; Appendix 4): 
• A database and literature search of 100 x 100 km surrounding the Proposal found 

34 subterranean fauna specimen records including 9 stygofauna and 25 
troglofaunal specimens.  All of the troglofaunal specimens were collected in the 
Nambung cave system (Moulds, 2007). 

• The surface geology consists of two major types:  
(1) Alluvium (sand, silt and clay) and non-calcareous sand reworked by 

eolian processes consisting predominately of Bassendean sands; and  
(2) Guildford formation.   

Aquifers within these geologies have been found to be transmissive and therefore 
may hold appropriate spaces such as interstices within the sand that could be 
utilised by stygofauna. 

• There are major waterways running through the Atlas area and the aquifers have 
proven to be transmissive, indicating a degree of porosity, and therefore potential 
habitat for stygofauna.  Groundwater chemistry and physical parameters are also 
well within the habitable range for stygofauna; 

• Subterranean habitats and/or faunal assemblages associated with the karst 
system, downstream of the Proposal on the Nambung River, are currently poorly 
defined;  

• Given the low depth to groundwater and the propensity that the Atlas area has to 
waterlogging during the winter months, it is considered unlikely that the area 
would support a significant troglofauna community. 

• A pilot survey of six bores for stygofauna only collected a single nematode.   
• Despite habitat appearing to be suitable for stygofauna, survey at Atlas showed 

that at most a depauperate stygofauna community is present. 

Proposal activities – 
Describe the proposal 
activities that have the 
potential to impact the 
environment. 

• Mining, resulting in the direct loss of subterranean fauna habitat (if present). 
• Mine dewatering, dredge operations and abstraction of water resulting in 

drawdown or alterations to the hydrology of the Nambung River resulting in a 
reduction in stygofauna habitat if present. 



   SECTION 38 REFERRAL - SUPPORTING INFORMATION 
  Atlas Project 

P a g e  | 13 
 

EPA requirements Response 

Mitigation - Describe 
the measures proposed 
to manage and mitigate 
the potential 
environmental impacts. 

• Conduct additional surveys to determine the presence or absence of restricted 
stygofauna species associated with prospective extraction bore sites. 

• Complete surface water and groundwater assessments to identify impacts to the 
stygofauna habitats within the DE and those associated with the karst system 
downstream of the site on the Nambung River. 

• Maintain existing surface water flow volumes during mining and post-closure. 
• Manage groundwater drawdown to minimise impacts to stygofauna habitat if 

present. 

Impacts - Assess the 
impacts of the proposal 
and review the residual 
impacts against the EPA 
objective. 

Expected to be able to meet the EPA’s objective for this factor given that: 
• No predicted significant impacts to troglofauna habitat given the area is unlikely to 

support a significant troglofauna community and the scale of the mining 
excavations; 

• Impacts to stygofauna habitat are likely to be only a portion of the broader habitat 
as aquifers are unlikely to be restricted to mining areas or the drawdown zone; 
and 

• The subterranean fauna habitats associated with the karst system downstream of 
the site on the Nambung River are unlikely to be impacted due to the maintenance 
of surface water flow volumes across the mining areas during operation and post-
closure. 

Assumptions - Describe 
any assumptions critical 
to your assessment e.g. 
particular mitigation 
measures or regulatory 
conditions. 

• Surface water flow volumes will be able to be maintained during mining and post-
closure. 

• Mine pit dewatering drawdown can be conducted at a slow rate and shallow depth 
that does not significantly impact stygofauna habitat. 

• The area is considered unlikely to support a significant troglofauna community 
given the low depth to groundwater and the propensity that the Atlas area has to 
waterlogging during the winter months. 

Table 5:  Potential impacts to Terrestrial Environment Quality 

EPA requirements Response 

EPA Policy and 
guidance – What have 
you considered and how 
have you applied them 
in relation to this factor? 

EPA Objective: To maintain the quality of land and soils so that environmental values 
are protected. 
Key EPA Documents 
Statement of Environmental Principles, Factors and Objectives (EPA, 2020).  
EIA (Part IV Divisions 1 and 2) Administrative Procedures 2016. 
EIA (Part IV Divisions 1 and 2) Procedures Manual 2020. 
Relevant EPA Factor Guidelines  
Environmental Factor Guideline - Terrestrial Environment Quality (EPA, 2016c).   
Application of Policies and Guidance  
This Section 38 Referral has been prepared by utilising the advice contained within the 
‘Key EPA Documents’ listed above.  
Terrestrial Environmental Quality investigations will be conducted in accordance with 
the guidance identified above.   

Consultation – Outline 
the outcomes of 
consultation in relation 
to the potential 
environmental impacts. 

Image has held pre-referral meetings with DAWE and EPA Services at DWER and their 
comments have been incorporated into this Section 38 Referral where applicable. 
Image has consulted with environmental consultants including Preston Consulting, 
Mine Earth and 360 Environmental regarding characterisation requirements and 
potential impacts on this factor. 
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EPA requirements Response 

Receiving 
environment - Describe 
the current condition of 
the receiving 
environment in relation 
to this factor. 

The following relevant information has been sourced from an Environmental Scoping 
Report prepared by 360 Environmental (2012b; Appendix 3) and a Baseline Soils and 
Landform Assessment prepared by Mine Earth (2021; Appendix 5): 
• The site is predominantly comprised of pale deep Bassendean sands with minor 

components of yellow deep sand, gravelly sands, sandy duplexes and wet soils. 
• A search of the Australian Soil Resource Information System (ASRIS) database 

indicates an extremely low probability of Acid Sulphate Soils (ASS) occurring 
within the Site (Commonwealth Scientific and Industrial Research Organisation; 
CSIRO, 2020).  Examples of land units that are considered an ASS risk (wetland 
areas and creeklines/rivers) are however present within the DE. 

• Three soil-landform associations were identified within the study area.  The 
characteristics of soils present within the three soil-landform associations are 
summarised as follows: 
o Low sandy rises: 

 Deep, single-grained, structureless sands to depths >1.5 m. 
 Consistently non-saline, non-sodic and non-dispersive soils to 

>1.5 m depth, with low nutrient status, low soil strength, ‘very rapid’ 
drainage class and low water holding capacity. 

 Topsoils (0 - 0.2 m) characterised as ‘moderately’ to ‘severely’ water 
repellent. 

 Concentrations of all metals tested below the average crustal 
abundance. 

o Sandy plains: 
 Single grained, structureless sandy soils (to variable depths of 0.6 - 

1.3 m) over weakly structured clayey sand horizon. 
 Consistently non-dispersive sandy soils to variable depths of 0.6 - 

1.3 m, with low nutrient status, low soil strength, ‘very rapid’ 
drainage class and low water holding capacity. 

 Increased salinity at depths of 0.4 - 1.5 m at some sampling 
locations. 

 Topsoils (0 - 0.2 m) characterised as ‘Very low’ to ‘severely’ water 
repellent. 

 Minor elevations of Se above the average crustal abundance at some 
locations, throughout the soil profiles. 

o Drainage line / flats: 
 Single grained, structureless sandy soils (to average depth of 0.5 m) 

over massive light clay horizons. 
 Consistently non-dispersive sandy soils to approximately 0.5 m, 

with low to moderate nutrient status, low soil strength, very rapid 
drainage class and low water holding capacity. 

 Moderately saline, topsoil and subsoils classified as highly sodic, 
with minor dispersion of clay fraction upon saturation of some 
samples, low to moderate nutrient status, moderately slow drainage 
class and moderate water holding capacity. 

 Topsoils (0 - 0.2 m) characterised as ‘Very low’ to ‘Moderately’ 
water repellent. 

 Minor elevations of Se above the average crustal abundance within 
the surface soils (to 0.5 m depth) at some locations. 

 Clay-rich subsoil horizons exhibited elevated salinity, sodicity and 
poor structural stability (clay dispersion), ‘extremely slow’ drainage 
class and high water holding capacity. 

 Elevations of As, Pb and Se above the average crustal abundance 
within the clay rich subsoils at some locations. 

• Soils within the Mine DE may be prone to waterlogging and potentially high risk of 
wind erosion due to the existence of water repellent soils. 

Proposal activities – 
Describe the proposal 
activities that have the 
potential to impact the 
environment. 

• Mining, resulting in a direct disturbance to soil quality and structure, soil 
contamination resulting from disturbance of potential ASS, or erosion and 
sedimentation. 

• Disposal of waste material resulting in potential leaching of contaminating 
materials. 

• Leaks or spillages of hydrocarbons resulting in soil contamination. 
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EPA requirements Response 

Mitigation - Describe 
the measures proposed 
to manage and mitigate 
the potential 
environmental impacts. 

• Conduct ASS sampling to determine the presence / absence of ASS. 
• Develop and implement an ASS management plan if ASS is present on site and 

cannot be avoided. 
• Conduct waste material characterisation assessments and implement appropriate 

waste disposal and handling methods if required, as part of Mining Act 1978 and 
Part V EP Act approval processes. 

• Develop and implement a soils and waste management plan. 
• Implement industry-standard controls for sedimentation and hydrocarbon storage 

and handling. 
• Utilise existing disturbance where practicable to minimise vegetation clearing. 
• Clearing is to be conducted on an as-needed basis, followed by progressive 

rehabilitation of cleared areas as soon as is practicable. 
• Avoid and/or minimise risk of increased erosion and sedimentation through the 

implementation of surface water drainage and runoff plans. 

Impacts - Assess the 
impacts of the proposal 
and review the residual 
impacts against the EPA 
objective. 

Expected to be able to meet the EPA’s objective for this factor given that: 
• Potential impacts associated with waste materials will be mitigated and regulated 

under the Mining Act 1978 and Part V of the EP Act; and 
• Soil contamination resulting from disturbance of ASS (if present) during mining is 

able to be mitigated using industry-standard treatment controls. 

Assumptions - Describe 
any assumptions critical 
to your assessment e.g. 
particular mitigation 
measures or regulatory 
conditions. 

It has been assumed that industry-standard controls for waste material leachate and 
ASS are suitable in this case. 

Table 6:  Potential impacts to Terrestrial Fauna 

EPA requirements Response 

EPA Policy and 
guidance – What have 
you considered and how 
have you applied them 
in relation to this factor? 

EPA Objective: To protect terrestrial fauna so that biological diversity and ecological 
integrity are maintained. 
Key EPA Documents 
Statement of Environmental Principles, Factors and Objectives (EPA, 2020).  
EIA (Part IV Divisions 1 and 2) Administrative Procedures 2016. 
EIA (Part IV Divisions 1 and 2) Procedures Manual 2020. 
Relevant EPA Factor Guidelines  
Environmental Factor Guideline - Terrestrial Fauna (EPA, 2016d).   
Relevant EPA Technical Guidance  
Technical Guidance – Sampling of short range endemic (SRE) invertebrate fauna (EPA, 
2016g). 
Technical Guidance – Terrestrial vertebrate fauna surveys (EPA, 2020a). 
Application of Policies and Guidance  
This Section 38 Referral has been prepared by utilising the advice contained within the 
‘Key EPA Documents’ listed above.  
Terrestrial fauna surveys have been conducted in accordance with the guidance 
identified above.   
Key EPA documents and Factor Guidelines for terrestrial fauna will be used during the 
refinement of the Proposal design to minimise disturbance of significant fauna habitat 
and determining mitigation strategies for the proposal. 

Consultation – Outline 
the outcomes of 
consultation in relation 

Image has held pre-referral meetings with DAWE and EPA Services at DWER and their 
comments have been incorporated into this Section 38 Referral where applicable. 
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EPA requirements Response 

to the potential 
environmental impacts. 

Image has consulted with environmental consultants including Preston Consulting, 
360 Environmental and Spectrum Ecology regarding survey requirements and 
potential impacts on this factor.   

Receiving 
environment - Describe 
the current condition of 
the receiving 
environment in relation 
to this factor. 

The following information on the receiving environment has been sourced from a 
single season, Level 2 Vertebrate Fauna Survey carried out by 360 Environmental, 
(2012c; Appendix 6) and a Detailed Fauna Assessment carried out by Spectrum Ecology 
(2021; Appendix 7): 
• Nine fauna habitats have been mapped within the survey area. 
• All habitat types are well represented within the local and regional area. 
• There are drainage areas that are located across the northern section of the DE.  

These areas form wetland habitats when inundated which may be utilised by 
significant migratory and wetland bird species.  However, the DE is some distance 
(15 km) from the coast and therefore these small areas of habitat may have limited 
importance. 

• Due to the higher soil moisture associated with the low lying habitats, the 
microhabitats may support SRE invertebrates. 

• 31 mammal (five introduced), 190 bird, 64 reptile and 11 amphibian species were 
identified within the region; 

• Desktop searches identified 48 significant vertebrate fauna species and four 
significant invertebrate fauna species that may occur in the area.  Three of these 
significant fauna species were assessed as having a high likelihood of occurring 
within the DE.  Two were listed under the EPBC Act and BC Act: 
o Apus pacificus (Fork-tailed Swift) - Migratory; 
o Calyptorhynchus latirostris (Carnaby’s Black Cockatoo) - Endangered; and 

One was listed as priority (P) species under the BC Act: 
o Bothriembryon perobesus (Bothriembryontid Land Snail; Moore River) – P1. 

• Three significant fauna were recorded within the DE during the surveys, all of 
which are widely distributed and potential habitat is extensive in the local area: 

o Tringa nebularia (Common Greenshank) – Migratory; 
o Neelaps calonotos (Black-striped Burrowing Snake) - P3; and 
o Macropus irma (Western Brush Wallaby) – P4. 

• The survey area is not within the Carnaby’s Black Cockatoo breeding range and no 
potential roosting habitat was identified within the survey area. 

• Carnaby’s Black Cockatoo foraging habitat within the survey area was rated by 
Spectrum (2021) as being of very high quality.  Evidence of Carnaby’s Black 
Cockatoo foraging has been recorded in the area and the species has been well 
documented using similar habitats across the surrounding region.  The region is 
considered important foraging habitat as juvenile cockatoos move into the area 
after fledging from breeding sites in the east. 

• Two Carnaby’s Black Cockatoo roost sites were identified within 12 km of the DE 
and an additional 7 roost sites are located in the surrounding region and the 
presence of these sites may increase the importance of the surrounding foraging 
habitat. 

• A literature review and search of the WA Museum Invertebrate Database identified 
28 potential SRE species and morphospecies in the region.  This comprised of ten 
Arachnids (a mite, eight spiders and a scorpion), 13 Diplopods (millipedes), one 
Gastropod (snail), one Chilopod (centipede), two Isopods (wood lice) and an 
Oligochaeta (earthworm). 

• Spectrum Ecology (2021) recorded 17 potential SRE invertebrate species from leaf 
litter samples within the Mine DE, 14 of which appear to have only been recorded 
from the Mine DE. 

• A targeted survey for the Synemon gratiosa (Graceful Sunmoth; P4) was completed 
by 360 Environmental (2012d).  No Graceful Sunmoth were observed, however 
suitable habitat was identified. 
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EPA requirements Response 

Proposal activities – 
Describe the proposal 
activities that have the 
potential to impact the 
environment. 

• Up to 396 ha of vegetation clearing, resulting in fauna habitat loss and/or 
fragmentation, including the direct disturbance of: 
o Carnaby’s Black Cockatoo foraging habitat; and 
o Habitat utilised by other significant fauna and SREs. 

• Vehicle traffic and earthmoving equipment may introduce or spread weeds or 
dieback. 

• Alterations to surface water and groundwater regimes resulting in a reduction in 
the health of downstream and groundwater-dependant fauna habitats. 

• Mining activities that may result in: 
o The introduction of feral fauna; 
o Indirect impacts to fauna behaviour from dust, noise and light; and 
o Indirect impacts to fauna habitat such as sedimentation, dust and spillages. 

Mitigation - Describe 
the measures proposed 
to manage and mitigate 
the potential 
environmental impacts. 

• Conduct additional field surveys to confirm the presence or absence of significant 
fauna and SREs. 

• Provide flexibility within the DE to allow the avoidance of any significant fauna 
habitat. 

• Avoid and/or minimise disturbance of any significant fauna habitat. 
• Implement industry-standard controls for sedimentation and hydrocarbon storage 

and handling. 
• Minimise clearing by locating infrastructure on the future mine pit footprint or on 

cleared farmland and utilising existing access tracks and disturbance where 
practicable. 

• Clearing is to be conducted on an as-needed basis, followed by progressive 
rehabilitation of cleared areas as soon as is practicable. 

• The mine pits will be progressively backfilled as the mine progresses, allowing for 
continuous rehabilitation. 

• Stockpile cleared vegetation and topsoil from Carnaby’s Black Cockatoo foraging 
habitat separately to other cleared areas to contain seedbank of food species. 

• Incorporate impacted Carnaby’s Black Cockatoo food species into rehabilitation. 
• Implement Ground Disturbance Permit system. 
• The introduction and spread of weeds will be minimised through strict operational 

hygiene practices. 
• A dieback survey, risk assessment and management plan will be implemented to 

determine risks associated with the Proposal and to guide development 
management actions. 

• Maintain existing surface water flow volumes during mining and post-closure; 
• Manage groundwater drawdown to minimise impacts to SRE habitat. 
• Implement industry-standard controls for dust, waste management, sedimentation 

and spillages. 

Impacts - Assess the 
impacts of the proposal 
and review the residual 
impacts against the EPA 
objective. 

The clearing and progressive rehabilitation of Carnaby’s Black Cockatoo foraging 
habitat may be considered significant due to the conservation status of this species and 
the decline in available habitat within its range.  Offsets are expected to be required to 
ensure that the EPA’s objective for this factor can be met (further investigations to be 
conducted during EIA). 
A portion of SRE habitat is likely to be disturbed or affected by groundwater 
drawdown.  Further studies will be completed to allow an estimation of the portion of 
the habitat that will remain and the subsequent impact on SRE species. 
The remaining impacts are expected to be able to meet the EPA’s objective for this 
factor given that: 
• The disturbance of general fauna habitat is not expected to be significant as 

habitats are well represented by comparable habitats within the surrounding 
remnant bushland and conservation estate; and 

• Indirect impacts are expected to be able to be managed to a low level of impact by 
using design and management controls. 
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EPA requirements Response 

Assumptions - Describe 
any assumptions critical 
to your assessment e.g. 
particular mitigation 
measures or regulatory 
conditions. 

• Clearing and progressive rehabilitation of Carnaby’s Black Cockatoo foraging 
habitat will be required. 

• Surface water flow volumes will be able to be maintained during mining and post-
closure. 

Table 7:  Potential impacts to Inland Waters 

EPA requirements Response 

EPA Policy and 
guidance – What have 
you considered and how 
have you applied them 
in relation to this factor? 

EPA Objective: To maintain the hydrological regimes of groundwater and surface 
water so that environmental values are protected. 
Key EPA Documents 
Statement of Environmental Principles, Factors and Objectives (EPA, 2020).  
EIA (Part IV Divisions 1 and 2) Administrative Procedures 2016. 
EIA (Part IV Divisions 1 and 2) Procedures Manual 2020. 
Relevant EPA Factor Guidelines  
Environmental Factor Guideline – Inland Waters (EPA, 2018).   
Application of Policies and Guidance  
This Section 38 Referral has been prepared by utilising the advice contained within the 
‘Key EPA Documents’ listed above.  
Groundwater and surface water investigations have been scoped and are being 
conducted in accordance with the guidance identified above.   

Consultation – Outline 
the outcomes of 
consultation in relation 
to the potential 
environmental impacts. 

Image has held pre-referral meetings with DAWE and EPA Services at DWER and their 
comments have been incorporated into this Section 38 Referral where applicable. 
Image has consulted with environmental consultants including Preston Consulting, 
360 Environmental, MWES Consulting and URS regarding investigation requirements 
and potential impacts on this factor. 

Receiving 
environment - Describe 
the current condition of 
the receiving 
environment in relation 
to this factor. 

The following information on the receiving environment has been sourced from a 
Hydrogeological and Hydrological Scoping Study carried out by URS (2013; 
Appendix 8) and a Surface Water Assessment completed by MWES Consulting (2020; 
Appendix 9): 
• The groundwater formations below the DE comprise the Superficial Aquifer and 

the Yarragadee Aquifer; both aquifers are unconfined;   
o The Guildford Formation in the Superficial Aquifer is relatively 

transmissive.  Groundwater in this deposit is relatively shallow with water 
depths ranging from 2 - 5 m during the dry season.  The water quality is 
fresh to brackish, fluctuating seasonally as the rainfall recharges the 
aquifer; and 

o The Yarragadee Formation, around 10 - 15 m below ground level, is a 
multilayered, relatively transmissive aquifer with inter-beds of sand, clay 
and mudstone.  The water is slightly saline in this aquifer. 

• Downgradient of the DE, beneath the Nambung National Park, is the Tamalla 
Limestone, which is highly vulnerable to variations in the surface water flows and 
quality entering the aquifer via karstic features. 

• Geomorphic wetlands have been digitally mapped by DBCA over the Swan Coastal 
Plain, including the ‘Geomorphic Wetlands Cervantes South’ which intersect the 
northern section of the DE (Figure 5).  Currently the Geomorphic Wetlands 
mapped over the DE have not been allocated a Wetland Evaluation Category.  
‘Geomorphic Wetlands Moora West’ , which also intersects the DE, is currently 
under review by the DBCA and all the geomorphic wetlands in the area are 
expected to be given a wetland evaluation category by the end of 2020. 
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• The Nationally Important Wetlands of the Lancelin Defence Training Area 
(WA119) are located immediately to the south and south-east of the DE (Figure 5).  
The wetland system within the Lancelin Defence Training Area is considered part 
of the regionally significant Bassendean Group and is recognised for its 
conservational values. 

• Two watercourses, Mount Jetty and Bibby creeks, intersect the DE and flow into 
the Nambung River.  The Nambung River flows from east to west into the 
Nambung National Park.  The flow then moves into a karstic cave system before 
filtering westward through underground channels and discharging into the Indian 
Ocean. 

• The Mine DE intersects four sub-catchments of the Nambung River.  The Mine DE 
catchments are a small portion (12%) however an important part of the Nambung 
Catchment, as they form the steepest and most direct surface flow paths.  There is 
no continuous water course through the majority of the catchment area.  Runoff 
rates are evidently very low and local runoff is mostly retained in seasonal swales 
and ponds. 

• MWES (2020) did not record any surface water in the Nambung River during their 
survey.  The bed and terminal pools were dry.  The main channel width was 
typically 5 - 10 m wide with little indication of flow in recent years.  The channel 
was set in a broader floodplain indicating historical floods of a large magnitude. 

• River flows in the region have been very much below long-term averages over the 
past 20 years (MWES, 2020).  Due to their recent rarity, small flows may be 
important in sustaining the riverine ecosystem. 

• Groundwater and surface water interactions are considered important to the local 
flow regime.  The water table during the wet season can eventually reach ground 
level.  The Mount Jetty Creek area in the central part of the DE has been identified 
as a groundwater discharge area, and there are numerous wetlands, some of which 
contain some potential Groundwater Dependant Ecosystems (GDE). 

• The Mine DE is approximately 3.8 km to the east of the Cervantes Water Reserve 
Public Drinking Water Source Area.  

Proposal activities – 
Describe the proposal 
activities that have the 
potential to impact the 
environment. 

• Mining and associated diversions of drainage lines, which has the potential to: 
o Result in flooding or erosion; 
o Impact the downstream water quality and hydrological impacts of the 

Nambung River and associated karst systems; and 
o Require the disturbance of ASS. 

• Supplementing water levels to allow a dredging operation, or mine dewatering has 
the potential to affect groundwater quality and / or levels within the superficial 
aquifer, or, which could subsequently affect the hydrology of surface water 
expressions such as wetlands or pools. 

• Temporary mine dewater discharge, which may have a temporary impact on 
surface water quality and hydrological processes. 

• Abstraction of groundwater for water supply. 
• Disposal of waste material resulting in potential leaching of contaminating 

materials into the underlying groundwater or spills into surface waters. 
• Leaks or spillages of hydrocarbons resulting in groundwater or surface water 

contamination. 

Mitigation - Describe 
the measures proposed 
to manage and mitigate 
the potential 
environmental impacts. 

• Complete additional hydrological and hydrogeological assessments to assess 
impacts related to the Proposal and inform management strategies. 

• Maintain existing surface water flow volumes during mining and post-closure. 
• Develop and implement surface water and groundwater management plans. 
• Water abstraction and dewatering / dredge water supplementation managed in 

accordance with 5C water licences applied for under the Rights in Water and 
Irrigation Act 1914. 

• Clearing is to be conducted on an as-needed basis to minimise erosion and 
sedimentation, followed by progressive rehabilitation of cleared areas as soon as is 
practicable. 
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• Avoid and/or minimise risk of increased erosion and sedimentation through the 
implementation of surface water drainage and runoff plans. 

• The mine pits will be progressively backfilled as the mine progresses, allowing for 
continuous rehabilitation of drainage systems. 

• Manage groundwater drawdown and / or dredging water supplementation to 
minimise impacts to surface water expressions. 

• Conduct ASS sampling to determine the presence / absence of ASS. 
• Develop and implement an ASS management plan if ASS is present on site and 

cannot be avoided. 
• Conduct waste material characterisation assessments and implement appropriate 

waste disposal and handling methods if required, as part of Mining Act 1978 and 
Part V EP Act approval processes. 

• Implement industry-standard controls for sedimentation and spillages. 

Impacts - Assess the 
impacts of the proposal 
and review the residual 
impacts against the EPA 
objective. 

The Proposal will require the implementation of engineering controls to ensure that 
impacts associated with dredging, mine dewatering and drainage line alterations are 
minimised.  These controls will be investigated through the EIA phase of the Proposal.   
The remaining impacts are expected to be able to meet the EPA’s objective for this 
factor given that: 
• Potential impacts associated with erosion, sedimentation and waste materials will 

be mitigated and regulated under the Mining Act 1978 (WA) and Part V of the EP 
Act; and 

• Soil contamination resulting from disturbance of ASS (if present) during mining is 
able to be mitigated using industry-standard treatment controls. 

Assumptions - Describe 
any assumptions critical 
to your assessment e.g. 
particular mitigation 
measures or regulatory 
conditions. 

• Surface water flow volumes will be able to be maintained during mining and post-
closure. 

• Industry-standard controls for waste material leachate and ASS are suitable in this 
case. 

Table 8:  Potential impacts to Social Surroundings 

EPA requirements Response 

EPA Policy and 
guidance – What have 
you considered and how 
have you applied them 
in relation to this factor? 

EPA Objectives: To protect social surroundings from significant harm. 
Key EPA Documents 
Statement of Environmental Principles, Factors and Objectives (EPA, 2020).  
EIA (Part IV Divisions 1 and 2) Administrative Procedures 2016. 
EIA (Part IV Divisions 1 and 2) Procedures Manual 2020. 
Relevant EPA Factor Guidelines  
Environmental Factor Guideline – Social Surroundings (EPA, 2016e). 
Other Relevant Guidance 
N/A. 
Application of Policies and Guidance  
The Environmental Factor Guideline - Social Surroundings (EPA, 2016e) will be utilised 
during the assessment. 

Consultation – Outline 
the outcomes of 
consultation in relation 
to the potential 
environmental impacts. 

Image has held pre-referral meetings with DAWE and EPA Services at DWER and their 
comments have been incorporated into this Section 38 Referral where applicable. 
Image has consulted with local landholders on an ongoing basis. 
Image have previously consulted with the Yued Native Title Claimant Group (Yued) and 
engaged Anthropos Australis to complete a Heritage clearance survey for exploration 
drill lines.  Consultation has continued with the Yued to progress the development of a 
Heritage Agreement. 
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Image has consulted with heritage consultants Horizon Heritage regarding 
investigation requirements and potential impacts on this factor. 

Receiving 
environment - Describe 
the current condition of 
the receiving 
environment in relation 
to this factor. 

The following information on the receiving environment has been sourced from a 
desktop Assessment of Aboriginal Heritage Values and Traditional Uses completed by 
Horizon Heritage (2020, Appendix 10): 
• The Proposal lies within traditional land held by the Yued ‘Noongar’ People; 
• No significant sites have been previously identified within the DE. 
• A search of the Aboriginal Heritage Enquiry System indicated that no known 

registered Aboriginal heritage sites occur within the DE. 
Image and the Yued People Native Title Claimant Group have a fully-termed Native 
Title Agreement (NTA) for the Proposal. 

• Numerous Yued Noongar camps have previously been identified within proximity 
of the DE, and potential remains for contemporary Yued to hold knowledge of any 
possible Yued land use of the area. 

• The northern agricultural land use portion of the DE has been highly disturbed 
from its original natural environment and it is unlikely any surface expressions of 
in situ cultural material (artefacts) or sites would be present. 

• The southern portion of the DE assessment area remains in a predominantly 
natural environment and has some potential for surface expressions of in situ 
cultural material (artefacts) or sites. 

• Mount Jetty Creek and the ephemeral lakes and clay pans that are within the DE 
assessment area are important landscape features connected with Noongar 
mythological associations. 

• The DE has potential to have flora and fauna resources that would be used by Yued 
Noongar people as traditional bush tucker and bush medicine. 

• Astrotourism is a growing market in the region, taking advantage of wide open 
spaces and low levels of light pollution. 

• The Development Envelopes intersect and/or are adjacent to freehold land owned 
by six separate landholders. 

• Local freehold lots are predominately open farmland typically used to graze 
livestock.   

• Five local residences are located approximately 1-2 km from the Mine DE. 
• The Nambung Station Stay is located 1 km to the south of the Mine DE.  Offering 

caravan park and bed and breakfast style accommodation, the station also holds 
the Nambung Country Music Festival in October each year. 

Proposal activities – 
Describe the proposal 
activities that have the 
potential to impact the 
environment. 

• Restrictions in recreational uses of the area. 
• Groundwater abstraction resulting in a loss of external user water supply. 
• Mining and haulage operations resulting in noise, light and dust emissions on 

sensitive receptors. 
• Increased light emissions impacting astrotourism opportunities in the local area. 
• Potential unavoidable disturbance of Aboriginal heritage sites if present 

(remaining surveys yet to be completed). 
• Disturbance or indirect impacts to areas utilised by the Traditional Owners for 

bush tucker or medicine. 

Mitigation - Describe 
the measures proposed 
to manage and mitigate 
the potential 
environmental impacts. 

• Landholder consultation and agreements to ensure the Proposal does not 
significantly impact existing land uses or users of local roads. 

• Minimise the adverse visual impact of stationary lighting intensity through the 
appropriate selection and positioning of lighting fittings. 

• Onsite Aboriginal heritage surveys are to be conducted and significant sites 
avoided if practicable. 

• Approval will be sought under Section 18 of the Aboriginal Heritage Act 1972 if 
significant sites cannot be avoided. 

• Bush tucker and medicine information will be incorporated into mine planning if 
required to allow avoidance and minimisation of impacts. 

• Continued consultation with the Traditional Owners regarding the minimisation of 
impacts to traditional uses of the area. 
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Impacts - Assess the 
impacts of the proposal 
and review the residual 
impacts against the EPA 
objective. 

Impacts to current recreational uses of the area are expected to be minimal as the area 
is not extensively used.   
There may be potential noise, dust and light impacts on local landholders that will need 
to be carefully managed, acknowledging the lack of similar current sources.  
There may be some areas of Aboriginal cultural value or heritage sites that will require 
disturbance or may be indirectly impacted (to be determined pending heritage surveys 
and consultation). 
Impacts to bush tucker and medicine will be considered in consultation with the Yued 
People. 

Assumptions - Describe 
any assumptions critical 
to your assessment e.g. 
particular mitigation 
measures or regulatory 
conditions. 

Aboriginal heritage surveys have not been completed and as such the assessment has 
taken a conservative assumption that some sites will occur and will either be disturbed 
or be indirectly impacted. 

Table 9:  Potential impacts to Human Health 

EPA requirements Response 

EPA Policy and 
guidance – What have 
you considered and how 
have you applied them 
in relation to this factor? 

 EPA Objectives: To protect human health from significant harm. 
Key EPA Documents 
Statement of Environmental Principles, Factors and Objectives (EPA, 2020).  
EIA (Part IV Divisions 1 and 2) Administrative Procedures 2016. 
EIA (Part IV Divisions 1 and 2) Procedures Manual 2020. 
Relevant EPA Factor Guidelines  
Environmental Factor Guideline – Human Health (EPA, 2016 f). 
Other Relevant Guidance 
Safety Guide on Management of Naturally Occurring Radioactive Material (NORM) 
(Australian Radiation Protection and Nuclear Safety Agency (ARPANSA), 2008); 
Australian Radiation Protection and Nuclear Safety Agency Code of Practice and Safety 
Guide for Radiation protection and radioactive waste management in mining and 
mineral processing (ARPANSA, 2005); 
Application of the Concepts of Exclusion, Exemption and Clearance (International 
Atomic Energy Agency (IAEA), 2004) 
Application of Policies and Guidance  
The Environmental Factor Guideline - Human Health (EPA, 2016 f) will be utilised 
during the assessment. 
Radiation investigations have been scoped and are being conducted in accordance with 
the guidance identified above.   

Consultation – Outline 
the outcomes of 
consultation in relation 
to the potential 
environmental impacts. 

Image has held pre-referral meetings with DAWE and EPA Services at DWER and their 
comments have been incorporated into this Section 38 Referral where applicable. 
Image has consulted with Preston Consulting (Environmental Consultants) and Calytrix 
Consulting (Chemical Engineer in processing of rare and radioactive elements) 
regarding investigation requirements and potential impacts on this factor. 

Receiving 
environment - Describe 
the current condition of 
the receiving 
environment in relation 
to this factor. 

The following information on the receiving environment has been sourced from a 
memorandum prepared by Calytrix Consulting, detailing the applicability of relevant 
legislation and regulations to the management of radiation associated with the 
Proposal (2020, Appendix 11): 
• The current Atlas Ore Reserve contains 8.1% heavy mineral, including 11% zircon, 

50% ilmenite, 4.5% leucoxene and 7.5% rutile. 
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• The naturally occurring radionuclides, thorium, uranium and their decay products 
in secular equilibrium (as no chemical or thermal processing of minerals will take 
place), will be concentrated in the product and the expected activity concentration 
of the heavy mineral concentrate (HMC) is 4.11 Bq/g (800 ppm of thorium and 70 
ppm of uranium). 

Proposal activities – 
Describe the proposal 
activities that have the 
potential to impact the 
environment. 

• Excavation, haulage and stockpiling of HMC potentially resulting in: 
o Contamination of air, soils, sediments, surface or groundwater by 

radionuclides; 
o Gamma radiation exposure from potential build-up of salts; 
o Radiation exposure to members of the public on the rehabilitated landform; 

and 
o Radiation exposure during transport. 

Mitigation - Describe 
the measures proposed 
to manage and mitigate 
the potential 
environmental impacts. 

• Access to the mine site and processing areas will be restricted and managed by 
Image. 

• The only tailings that will be generated on site in the course of mining and 
processing of the heavy mineral sands ore will be sand, clay fines, and oversize. 

• The HMC will not be used on site in any way – it will be produced and exported. 
• The HMC will not be stored on site.  The HMC will be stacked on a drainage  pad 

outside the WCP, where it will be allowed to drain and dry for a short period of 
time prior to being transported off site for export. 

• Mining and processing of ore will be managed in accordance with a Radioactive Ores 
– Mining and/or Processing License from the Radiological Council of Western 
Australia. 

• Monitoring and management of radiation levels will be managed in accordance 
with the Radiation Safety Act 1975 (WA) and the Mines Safety and Inspection 
Regulations 1995 (WA). 

Impacts - Assess the 
impacts of the proposal 
and review the residual 
impacts against the EPA 
objective. 

Potential radiation exposure associated with the Proposal is expected to be the same as 
at Image’s Boonanarring Project (where HMC contains 4.14 Bq/g).  The highest 
measured radiation exposure at the Boonanarring Project was 0.83 mSv/year, which is 
less than the limit of the exposure for the members of the general public and only 4% of 
the limit of the exposure for workers (Calytrix Consulting, 2020). 

Assumptions - Describe 
any assumptions critical 
to your assessment e.g. 
particular mitigation 
measures or regulatory 
conditions. 

Potential radiation associated with mineral sands mining will be managed in 
accordance with relevant guidelines and codes of practice published by the Australian 
Radiation Protection and Nuclear Safety Authority and subject to control under Part 16 
of the Mines Safety and Inspection Regulations 1995.  The site will also be registered 
with the Radiological Council WA under Section 28 of the Radiation Safety Act 1975 
(WA). 
Potential radiation exposure associated with the Proposal is expected to be the same as 
at Image’s Boonanarring Project. 

Image has assessed the remaining Key Environmental Factors listed in EPA (2020) and  
provide the following comments: 

• Landforms is not expected to be a Key Environmental Factor for the proposal as no unique 
landforms occur within the DE and progressive backfilling and rehabilitation to a pre-
mining profile and land use will occur during the relatively short mine life;  

• Greenhouse Gas is not expected to be a Key Environmental Factor as greenhouse gas 
emissions from the Proposal are not expected to exceed the 100,000 t CO2-e per annum 
threshold for Scope 1 emissions stated in the Environmental Factor Guideline – 
Greenhouse Gas Emissions (EPA, 2020b).  Feasibility studies are currently being 
conducted into renewable energy sources for the Proposal however, as these are currently 
not fully progressed the use of onsite diesel generators has been assumed to estimate the 
maximum Scope 1 emissions for the Proposal.  Using the National Greenhouse and Energy 
Reporting Emissions and Energy Threshold Calculator, estimates of Scope 1 emissions 
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have been calculated based on fuel consumption estimates derived from Boonanarring’s 
annual reporting results and standard equipment specifications.  Maximum annual 
Scope 1 emissions for the Proposal including mining fleet, dredge operation (if required) 
and onsite power generation have been estimated at 58,570 t CO2-e.  Greenhouse Gas 
emissions for the Proposal are therefore not expected to exceed 60,000 t CO2-e per 
annum. 

A breakdown of estimated emissions associated with each mining option are shown in 
Table 10. 

Table 10:  Greenhouse Gas emissions estimates (units in tonnes CO2-e per annum) 

Mining Option Dry Dredge 

Mining Fleet 40,767 21,178 

Power Generation 17,803 29,671 

Total 58,570 50,849 

 

• Air Quality is not expected to be a Key Environmental Factor for the Proposal as power 
supply requirements are low and the processing method does not produce significant air 
emissions.  There are also minimal existing air pollutant sources in the area.  Dust will be 
considered and assessed as part of the Social Surroundings factor.  
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GLOSSARY 

Term Definition 

ARPANSA Australian Radiation Protection and Nuclear Safety Agency 

ASRIS Australian Soil Resource Information System 

ASS Acid Sulphate Soils 

BC Act Biodiversity Conservation Act 2016 (WA) 

Bennelongia Bennelongia Environmental Consultants 

Bq Becquerel (SI unit of radioactivity 

CSIRO Commonwealth Scientific and Industrial Research Organisation 

DAWE Department of Agriculture, Water and the Environment 

DBCA Department of Biodiversity, Conservation and Attractions 

DE Development Envelope 

DWER Department of Water and Environmental Regulation 

EIA Environmental Impact Assessment 

EPA Environmental Protection Authority  

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (WA) 

ESA Environmentally Sensitive Area 

FPP Feed Preparation Plant 

GDE Groundwater Dependant Ecosystems 

GDV Groundwater Dependant Vegetation 

GHG Greenhouse Gas 

HMC Heavy Mineral Concentrate 

IAEA International Atomic Energy Agency 

Image Image Resources NL 

Mt Million tonnes 

NORM Naturally Occurring Radioactive Material 

P1 – 4 Priority 1 – 4 flora under the Biodiversity Conservation Act 2016 (WA) 

PEC Priority Ecological Community 

ppm Parts Per Million 

Proposal The Atlas Project 

ROM Run of Mine 

SRE Short Range Endemic 

TEC Threatened Ecological Community 

WA Western Australia 

WCP Waste Concentrator Plant 
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APPENDICES 
The following appendices have been provided electronically: 

Appendix 1:  Level 2 Flora & Vegetation Survey (360 Environmental, 2012a) 

Appendix 2:  Interim Report Flora and Vegetation Survey (Brian Morgan, 2020) 

Appendix 3:  Environmental Scoping Assessment (360 Environmental, 2012b) 

Appendix 4:  Subterranean Fauna Desktop Report and Stygofauna Survey (Bennelongia, 2021) 

Appendix 5:  Baseline Soils and Landform Assessment (Mine Earth, 2021) 

Appendix 6:  Level 2 Vertebrate Fauna Survey (360 Environmental, 2012c) 

Appendix 7:  Detailed Fauna Assessment V3 (Spectrum Ecology, 2021) 

Appendix 8:  Hydrogeological and Hydrological Scoping Study (URS, 2013) 

Appendix 9:  Surface Water Assessment (MWES, 2020) 

Appendix 10: Aboriginal Heritage Values and Traditional Uses (Horizon Heritage, 2020) 

Appendix 11: Memorandum – Radiation (Calytrix Consulting, 2020) 
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