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Summary 

This report provides the Minister for Environment with the outcomes of the 
Environmental Protection Authorityôs (EPAôs) environmental impact assessment of 
the proposal by Mineral Resources Limited to construct and operate two new iron 
ore mines on Banded Iron Formation (BIF) landforms of the HelenaïAurora Range.  
 

Proposal 

The proposal is for the development of two new iron ore mines, namely Jackson 5 
(J5) and Bungalbin East, and associated waste rock dumps, supporting 
infrastructure and new haul roads. The proposed mining areas would be located on 
BIF landforms of the HelenaïAurora Range and are located entirely within the Mount 
Manning ï HelenaïAurora Ranges Conservation Park (MMHARCP) which is 
classified as an óother than Class Aô reserve. Mining would not extend below the 
groundwater table. 
 
The development envelope for the proposal is 2,055 hectares (ha), within which the 
disturbance footprint is 575 ha. The expected life of the proposal is 15 ï 20 years. 
 

Background and context 

The proponent referred the proposal to the EPA on 19 May 2014.  
 
The EPA assessed the J5 and Bungalbin East Iron Ore proposal and published EPA 
Report 1537 (EPA, 2015) on 12 January 2015. Report 1537 concluded that the 
proposal could not be managed to meet the EPAôs objectives for Landforms and 
Flora and Vegetation, and therefore should not be implemented. 
 
Following consideration of the appeals against the EPAôs report and 
recommendations, on 22 April 2015, the then Minister for Environment remitted the 
proposal back to the EPA pursuant to section 101(1)(d)(i) of the Environmental 
Protection Act 1986 (EP Act) and directed that the EPA reassess the proposal more 
fully and more publicly.   
 
The Environmental Scoping Document for the proposal was approved by the EPA on 
27 August 2015. The proponent prepared an Environmental Review Document 
(ERD) (MRL, 2016c) which was released for public review for eight weeks, from 
5 September 2016 to 31 October 2016. The EPA received 1,487 submissions. 

 

Public submissions 

Key issues raised in the submissions on the ERD from the public and government 
agencies are outlined under the respective key environmental factors. General 
issues raised included: 

¶ Recognition of the HelenaïAurora Range as a biodiversity hotspot, the 
landform supports unique values including biodiversity, natural and cultural 
heritage, aesthetic, and recreational. 
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¶ Protection and promotion of the HelenaïAurora Range for ecotourism. The 
area should be preserved intact for future generations. 

¶ Support for the HelenaïAurora Range to be protected from mining in an A 
class reserve. 

¶ The principles of the BIF Strategic Review, in particular the need to protect 
the HelenaïAurora Range as an intact landform. 

¶ The likely significance of the cumulative and secondary impacts. 

¶ Concerns regarding the proponentôs environmental track record, in particular 
government agency fines for breach of environmental conditions.  

¶ Ten submissions were in support of continued mining activity in the area. 
 
The proponent responded to the issues raised in its Response to Submissions 
document (RtS) (MRL, 2017b). Following review and a revision of the RtS, the 
proponent advised on 31 March 2017 that no further information would be provided 
and requested that the EPA proceed to its Assessment Report. The EPA determined 
that although the proponent had not adequately responded to some of the 
outstanding key issues raised by agencies and the public, the EPA would proceed to 
assess the proposal as requested and as provided for in Clause 10.2.6 of the 
Environmental Impact Assessment (Part IV Divisions 1 and 2) Administrative 
Procedures 2012. 
 
The EPA is of the view that although some baseline investigations for the proposal 
were not undertaken and that some responses by the proponent to submissions 
were considered to be only partially adequate, enough information exists from the 
ERD, the RtS and other sources to enable the EPA to provide recommendations on 
the proposal to the Minister for Environment. 
 
The EPA considers that the consultation process has been appropriate and that 
reasonable steps have been taken to inform the community and stakeholders on the 
proposal. Relevant significant environmental issues identified from this process were 
taken into account by the EPA during its assessment of the proposal.   
 

Key environmental factors and relevant principles 

The EPA identified the following key environmental factors (see Section 4) during the 
course of its assessment:  

1. Flora and Vegetation ï direct impact from the clearing of 575 ha of flora and 
vegetation within the development envelope and potential indirect impacts 
from clearing, construction and mining related activities. 

2. Subterranean Fauna ï direct impacts from clearing and excavation of 
subterranean fauna habitat within the development envelope and potential 
indirect impacts from construction and mining related activities. 

3. Terrestrial Fauna ï direct impacts from clearing of terrestrial fauna habitat 
within the development envelope and potential indirect impacts from 
construction and mining related activities. 
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4. Hydrological Processes and Inland Waters Environmental Quality ï 
impacts to natural surface water flows and quality and groundwater flows, 
volume and quality from construction and mining related activities. 

5. Social Surroundings ï impacts to the values within the MMHARCP including 
Aboriginal heritage and amenity, such as visual and recreational, from 
construction and mining related activities. 

6. Landforms ï direct impacts from the excavation of mine pits, construction of 
pit abandonment bunds and potential indirect impacts from construction and 
mining related activities. 

 
In identifying the key environmental factors, the EPA had regard for the object and 
principles set out in Section 4A of the EP Act. The EPA considered that the following 
principles were particularly relevant to this assessment (see Section 4): 

1. The precautionary principle 

2. The principle of intergenerational equity 

3. The principle of the conservation of biological diversity and ecological integrity 

4. Principles relating to improved valuation, pricing and incentive mechanisms 

5. The principle of waste minimisation. 
 

Assessment 

Flora and Vegetation 

The proposal would result in the clearing of 575 ha of native vegetation on the 
Helena-Aurora Range and within the MMHARCP. The EPA notes that the clearing 
would impact on a high number of threatened and Priority flora taxa, including 
endemic species, and restricted vegetation communities. 

The EPA assessed the impact of the proposal on flora and vegetation and paid 
particular attention to: 

¶ The precautionary principle, the principle of intergenerational equity and the 
principle of conservation of biological diversity and ecological integrity. 

¶ Relevant EPA guidance pertaining to flora and vegetation. 

¶ The loss of 575 ha of native vegetation within the MMHARCP which is 
managed by the Department of Parks and Wildlife (Parks and Wildlife) for the 
purpose of conservation and nature-based tourism and recreation. 

¶ The loss of 110 individuals (or 0.8 %) of threatened flora species Leucopogon 
spectabilis with the highest International Union for Conservation of Nature 
(IUCN) threat ranking of critically endangered. 

¶ The loss of 17,346 individuals (or 19.7 %), fragmentation of the population 
and loss of genetic diversity of threatened flora species Tetratheca aphylla 
subsp. aphylla with the IUCN threat ranking of vulnerable.   

¶ The loss of 3,806 individuals (or 8.3 %) of Priority 1 flora Lepidosperma 
bungalbin. 
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¶ The significant residual impacts to the Priority 1 Ecological Community Helena 
and Aurora Range vegetation complexes (HelenaïAurora Range Priority 
Ecological Community (PEC)) which includes conservation significant taxa 
and restricted vegetation units. 

¶ The residual impacts to a further three Priority 1 species and nine Priority 3 
and Priority 4 flora species. 

¶ The likelihood, extent, level of threat and consequences of the potential direct 
and indirect impacts of the proposal to conservation significant flora taxa and 
communities. 

¶ The proponentôs proposed impact avoidance, minimisation and proposed 
rehabilitation measures, including changes to the proposal. 

¶ The lack of evidence within the industry of successful post-mining 
rehabilitation in BIF habitat that incorporates conservation significant taxa and 
communities. 

¶ The uncertainty regarding the likely success of translocation for Tetratheca 
aphylla subsp. aphylla. 

¶ Advice from the Australian Government Department of Environment and 
Energy, Parks and Wildlife and the Department of Mines and Petroleum. 

¶ Public submissions received and the public interest in the proposal. 

 

The EPA considers, having regard to the relevant EP Act principles and 
environmental objective for flora and vegetation, that the impacts to this factor are 
not manageable and would remain significant, due to: 

¶ The extent of the impacts to populations of endemic threatened flora species, 
numerous Priority flora species, restricted vegetation communities and the 
HelenaïAurora PEC.  

¶ The serious and irreversible threat to Tetratheca aphylla subsp. aphylla and 
Lepidosperma bungalbin. 

¶ The impacts may be greater than predicted due to: the implications of the 
proposal fragmenting the populations of conservation significant taxa with 
ensuing impacts to genetic transfer and pollination systems; and potential 
indirect impacts. The threatened flora taxa are endemic to the Helena-Aurora 
Range and no individuals are represented within secure conservation tenure.  

¶ Insufficient evidence that the flora and vegetation values can be successfully 
rehabilitated and that the rehabilitated mining areas would be returned back to 
a stable, functioning, self-sustaining ecosystem, consistent with the 
surrounding environment, and compatible with the MMHARCP.   
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Subterranean Fauna 

The proposal would impact 16 species known only from the J5 area and five species 
known only from the Bungalbin East area through removal of mineralised rock that 
supports and has the potential to support troglofauna habitat.  
 
The EPA assessed the impact of the proposal on subterranean fauna and paid 
particular attention to: 

¶ The precautionary principle and the principle of conservation of biological 
diversity and ecological integrity. 

¶ Relevant EPA guidance pertaining to subterranean fauna. 

¶ The proponentôs proposed avoidance and minimisation measures, including 
changes to the proposal. 

¶ Twenty one species of troglofauna are currently known only from within the 
mine pit disturbance areas. 

¶ The proponentôs case for the potential for species currently known only within 
the mine pit disturbance areas to be found outside. 

¶ The removal of 70 % goethite mineralisation, 10 % of siliceous BIF and 30 % 
canga outcropping lithologies known to support or potential to support 
troglofauna habitat within 61 ha at J5 and 111 ha at Bungalbin East.  

 
The EPA considers, having regard to the relevant EP Act principles and 
environmental objective for subterranean fauna, that the likely residual impact to 
troglofauna species remains significant. This is due to the serious and irreversible 
threat to the viability/survival of troglofauna species currently only identified from 
within the disturbance areas. The EPA considers that evidence to confirm habitat 
connectivity beyond the proposed impacted areas is inadequate and therefore it 
cannot be reliably concluded that the troglofauna species found only in the impacted 
areas would also be found outside these areas.  
 
Terrestrial Fauna 

The proposal has the potential to directly impact on terrestrial fauna through the 
clearing and fragmentation of 575 ha of fauna habitat. It will also result in the loss of 
individual short range endemic fauna and impact the habitat of 13 species of short 
range endemic fauna. The proposal also has the potential to indirectly impact 
terrestrial fauna. 
 
The EPA assessed the impact of the proposal on terrestrial fauna and paid particular 
attention to: 

¶ The principle of the conservation of biological diversity and ecological 
integrity.  

¶ Relevant EPA guidance pertaining to terrestrial fauna. 

¶ The proponentôs proposed impact avoidance, minimisation and proposed 
rehabilitation measures, including changes to the proposal. 
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¶ The absence of malleefowl mounds, individuals or tracks sighted within the 
development envelope, the extent of the malleefowl habitat found outside the 
development envelope and the appropriateness and achievability of the 
proposed management measures for malleefowl in the vicinity of the proposal. 

¶ The extent of vertebrate fauna habitat in the region and that no vertebrate 
fauna are reliant on the BIF ranges. 

¶ The fact that records of Idiosoma nigrum have been found outside the 
disturbance areas and known habitat types are well distributed within the 
region. 

¶ The fact that while 13 invertebrate species have been identified only within the 
development envelope the impact to these habitat types is small, these 
habitat types extend outside the development envelope, and it is likely that 
these species may be found outside the development envelope. 

¶ The extent of invertebrate habitats and that all of the habitats classified extend 
outside the development envelope. 

 
The EPA considers, having regard to the relevant EP Act principles and environmental 
objective for terrestrial fauna, that the impacts to this factor are manageable and would 
no longer be significant provided that appropriate management measures were 
applied.  
 
Hydrological Processes and Inland Waters Environmental Quality 

The proposal would result in permanent impacts to surface water runoff regimes as a 
result of the removal and alteration of a very small portion of the upper reaches of 
the Swan-Avon River Catchment due to mine pits at J5 and the northern mine pit at 
Bungalbin East and the permanent presence of waste rock dumps. Mining is not 
proposed to occur below the water table resulting in dewatering not being required 
for this proposal.  
 
The EPA assessed the impact of the proposal on hydrological processes and inland 
waters environmental quality and paid particular attention to: 

¶ The principle of the conservation of biological diversity and ecological integrity 
and the principle of waste minimisation. 

¶ Relevant EPA guidance pertaining to hydrological processes and inland 
waters environmental quality. 

¶ The proponentôs proposed avoidance, minimisation and rehabilitation 
measures, including changes to the proposal. 

¶ The proponentôs commitment to maintain a three metre buffer above the pre-
mining groundwater table where mining would not occur and therefore no 
dewatering would be required for the proposal. 

¶ The proponentôs desktop investigations and commitment to undertaking 
groundwater investigations as required by the Department of Water. 

 
The EPA considers, having regard to the relevant EP Act principles and 
environmental objectives for hydrological processes and inland waters environmental 
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quality, that the impacts to these factors are manageable and would no longer be 
significant provided that appropriate management measures were applied. 
 
Social Surroundings 

The proposal is located entirely within the MMHARCP, which is vested in the 
Conservation and Parks Commission and managed by Parks and Wildlife. The 
proposal would completely remove five Registered Aboriginal Heritage sites and 
partially remove two Registered Aboriginal Heritage sites, in addition to the complete 
removal of three Other Heritage Places (OHPs) with a potential for a further 14 
OHPs. The Helena-Aurora Range is a key visual feature and focal point within the 
MMHARCP for nature-based tourism and recreation. 
 
The EPA assessed the impact of the proposal on social surroundings and paid 
particular attention to: 

¶ The principle of intergenerational equity. 

¶ Relevant EPA guidance pertaining to social surroundings. 

¶ The proponentôs proposed avoidance, minimisation and rehabilitation 
measures, including changes to the proposal. 

¶ The high concentration of Aboriginal Heritage values on the HelenaïAurora 
Range and the surrounding plains in the vicinity of the proposal. 

¶ The clear link between the physical and biological environment and the cultural 
associations with these aspects of the environment that may be impacted by 
the proposal. 

¶ The complete removal of five Registered Aboriginal Heritage sites and partial 
removal of a further two Registered Aboriginal Heritage sites, in addition to the 
complete removal of three OHPs with a potential for a further 14 OHPs. 

¶ The potential for indirect impacts to the Aboriginal Heritage sites and OHPs as 
a result of rock fall, vibration and slope failures. 

¶ The potential for impacts to heritage values of the MMHARCP which is 
managed by Parks and Wildlife in a manner that fulfils the demand for 
recreation of the community whilst ensuring any development and management 
is consistent with the proper maintenance and restoration of the natural 
environment, the protection of indigenous flora and fauna, and the preservation 
of any features of archaeological, historic or scientific interest. 

¶ The potential restriction of public access to areas of the MMHARCP for the life 
of the proposal (15 ï 20 years), with no future access to the areas within the 
mine abandonment bunds. 

¶ Three of the six areas identified as important for visitors in the MMHARCP 
would be removed as a result of the proposal, with the remaining areas subject 
to impacts from noise. 

¶ Impacts to amenity from noise emission from mining operations could extend 
to eight kilometres (km) and up to 15 km for blasting under rare climatic 
conditions. 



8 
 

¶ Impacts to visual amenity will occur as a result of clearing, earthworks, light spill 
and dust emission for the life of the proposal and the extent of impacts will 
depend on the success of the proponentôs proposed rehabilitation. 

¶ Pit voids and waste rock dumps which would alter the contour of ridgelines and 
crests, and result in permanent changes to the aesthetic values of the 
MMHARCP. 

¶ The visual impact of the proposal, which would be visible from the four main 
access routes to the MMHARCP and two regional viewpoints. 

 

The EPA considers, having regard to the relevant EP Act principles and environmental 
objectives for social surroundings, that the impacts to this factor are not manageable 
and would remain significant due to: 

¶ The extent of impacts to Registered and potential Aboriginal Heritage sites. 

¶ Both permanent and temporary restriction of access to areas of the MMHARCP, 
in particular the Helena-Aurora Range. 

¶ Ongoing impacts from mining operations, including noise, light spill and dust to 
users of the MMHARCP and the Helena-Aurora Range for the 15 ï 20 year life 
of the proposal. 

¶ Permanent impacts to the landforms, totalling 187.2 ha, from mine pit voids. 
Waste rock dumps would remain across 186 ha of the landscape on the 
surrounding plains adjacent to the Helena-Aurora Range. 

¶ The limited evidence that the flora and vegetation values can be successfully 
rehabilitated and that rehabilitated mining areas would be returned back to a 
stable, self-sustaining ecosystem, consistent with the surrounding environment, 
and compatible with the MMHARCP. 

 
Landforms 

The proposal is located on the landforms of the Helena-Aurora Range. The EPA 
considers that the Helena-Aurora Range is a significant landform in the Mount 
Manning Region due to the aggregation of important values including: its distinct 
physical features; the environmental values it supports; its social aesthetic values 
including scenery and wilderness; its location within a formal conservation reserve; 
and because it is a large intact BIF landform providing a contiguous habitat for 
conservation significant species. 

The EPA assessed the impact of the proposal on the landforms of the Helena-Aurora 
Range and paid particular attention to: 

¶ The principle of intergenerational equity and the principle of the conservation of 
biological diversity and ecological integrity. 

¶ Relevant EPA policy and guidance pertaining to landforms. 

¶ The proponentôs proposed avoidance, minimisation and rehabilitation 
measures, including changes to the proposal. 

¶ The HelenaïAurora Range being the most significant group of landforms within 
the Mount Manning Region and within the MMHARCP. 



9 
 

¶ The significant environmental and social values that the HelenaïAurora Range 
supports. 

¶ The significant residual impact of the proposal on the landforms of the Helenaï
Aurora Range, being permanent impacts to the physical structure (and integrity) 
of the J5 landform (75.8 ha or 15.3 %) and the Bungalbin East landform (111 ha 
or 5.3 %) and in total to the HelenaïAurora Range (187 ha or 5.4 %). 

¶ The proposal cannot be reasonably modified or mitigated to ameliorate the 
impacts on the HelenaïAurora Range. 

¶ The J5 landform, the Bungalbin East landform, and the landforms that comprise 
the HelenaïAurora Range are considered intact. 

¶ The impacts to the J5 and Bungalbin East landforms cannot be restored. 
 
The EPA considers, having regard to the relevant EP Act principles and environmental 
objective for landforms, that the impacts to this factor are not manageable and would 
remain significant, as the permanent impacts to 187.2 ha of the distinctive landforms 
of the Helena-Aurora Range are irreversible. Furthermore, the impacts would 
compromise the integrity of the largest, highest and steepest BIF Range in the Mount 
Manning Region with the highest biodiversity and social values. The EPA recognises 
that these landforms cannot be restored. 
 

Conclusion and recommendations 

Having assessed the proposal, the EPA has concluded that the proposal is 
environmentally unacceptable and should not be implemented because significant 
residual impacts would remain for a number of key environmental factors and would 
result in unacceptable impacts to: 

¶ Two intact BIF landforms in the HelenaïAurora Range, which has been 
recognised as having the highest conservation values and ecological 
significance of any BIF range in the Mount Manning Region. 

¶ A high number of threatened and Priority flora taxa, including endemic species, 
and restricted vegetation communities which are not represented in secure 
conservation estate. 

¶ Troglofauna species, which to date, are known only from areas proposed to be 
fully impacted.  

¶ Social values including the disturbance to a high number of recognised and 
potential Aboriginal Heritage sites, and to recreation and visual amenity values 
within the MMHARCP. 

 
The EPA recommends that the Minister for Environment notes:  

1. The key environmental factors identified by the EPA in the course of its 
assessment are Flora and Vegetation, Subterranean Fauna, Terrestrial Fauna, 
Hydrological Processes, Inland Waters Environmental Quality, Social 
Surroundings, and Landforms, set out in Section 4. 
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2. That the EPA concluded that for the key environmental factors of Terrestrial 
Fauna, Hydrological Processes and Inland Waters Environmental Quality, the 
impacts are manageable. 

3. That the EPA concluded that for the key environmental factors of Flora and 
Vegetation, Subterranean Fauna, Social Surroundings, and Landforms that the 
impacts are not manageable and remain significant. 

4. That the EPA has concluded that the proposal should not be implemented.  

5. That the EPA has not included conditions and procedures to which the 
proposal should be subject in this report, because the EPA has concluded 
that the proposal should not be implemented.  

6. Other advice provided by the EPA, set out in Section 8.
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1. Introduction 

This report provides the advice and recommendations of the Environmental 
Protection Authority (EPA) to the Minister for Environment on outcomes of the EPAôs 
environmental impact assessment of the proposal by Mineral Resources Limited (the 
proponent) to construct and operate two new iron ore mines, namely Jackson 5 (J5) 
and Bungalbin East, on Banded Iron Formation (BIF) landforms of the Helenaï
Aurora Range. The proposal areas are located approximately 100 kilometres (km) 
north of Southern Cross in the Shire of Yilgarn, Western Australia (WA) (Figure 1). 
 
The EPA has prepared this report in accordance with Section 44 of the 
Environmental Protection Act 1986 (EP Act), which requires that the EPA prepare a 
report on the outcome of its assessment of a proposal and provide this assessment 
report to the Minister for Environment. The report must set out: 

¶ What the EPA considers to be the key environmental factors identified in the 
course of the assessment. 

¶ The EPAôs recommendations as to whether or not the proposal may be 
implemented and, if the EPA recommends that implementation be allowed, 
the conditions and procedures to which implementation should be subject. 

 
The EPA may also include any other information, advice and recommendations in 
the assessment report as it thinks fit.   
 
The proponent referred the proposal to the EPA on 19 May 2014. The EPA assessed 
the J5 and Bungalbin East Iron Ore proposal and published EPA Report 1537 (EPA, 
2015) on 12 January 2015. Report 1537 concluded that the proposal could not be 
managed to meet the EPAôs objectives for Landforms, and Flora and Vegetation, and 
therefore should not be implemented. 
 
Following consideration of the appeals against the EPA Report 1537, on 22 April 
2015, the then Minister for Environment remitted the proposal back to the EPA 
pursuant to Section 101(1)(d)(i) of the EP Act and directed that the EPA reassess the 
proposal more fully and more publicly. The then Minister stated that the 
reassessment of the proposal more fully and publicly would provide the government 
with more detailed information to enable it to make a decision in relation to whether 
or not the proposal should be implemented.   
 
The EPA approved the Environmental Scoping Document (ESD) for the proposal on 
27 August 2015. The Environment Review Document (ERD) (MRL, 2016c) was 
released for public review from 5 September 2016 to 31 October 2016. 

1.1 EPA procedures  

The EPA followed the procedures in the Environmental Impact Assessment (Part IV 
Divisions 1 and 2) Administrative Procedures 2012.  
 
The EPA introduced a new suite of environmental impact assessment procedures on 
13 December 2016. The EPA followed the Environmental Impact Assessment (Part 
IV Divisions 1 and 2) Procedures Manual 2016, to the extent that it was appropriate 
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and practicable. The EPA consulted with the proponent on the application of the 
current procedures to its assessment of the proposal. 

1.2 Assessment on behalf of the Commonwealth Government 

The proposal was determined to be a controlled action (Reference EPBC 2015/7494) 
by a delegate of the Commonwealth Minister for the Environment and Energy under 
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) on 
27 June 2015 as it is likely to have a significant impact on the following Matters of 
National Environmental Significance (MNES): 

¶ Listed threatened species and communities (Section 18 and 18a). 
 
The proposal was assessed under the Bilateral Agreement relating to environment 
assessment between the Commonwealth and Western Australian governments 
(Commonwealth and WA, 2014).  
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2. The proposal 

2.1 Proposal summary 

The proponent, Mineral Resources Limited, proposes to construct and operate two 
new iron ore mines, namely J5 and Bungalbin East. The J5 and Bungalbin East Iron 
Ore proposal is located approximately 100 km north of Southern Cross in the Shire of 
Yilgarn WA. The proposed mining areas would be located on BIF landforms of the 
HelenaïAurora Range and within the Mount Manning ï HelenaïAurora Ranges 
Conservation Park (MMHARCP) (Figure 1). 
 
The proposal would clear approximately 575 hectares (ha) of native vegetation within 
a 2,055 ha development envelope for the development of the two deposits (J5 and 
Bungalbin East), waste rock dumps, haul roads and associated infrastructure 
including site offices, water storage, pipelines, fuel storage, power generation and 
telecommunications (Figure 2).   
 
The proposal would involve the extraction of between 65ï115 million tonnes of iron 
ore over a 15 ï 20 year life of mine. Ore haulage would occur from the two mines via 
the proponentôs approved Jackson 4 (J4) mine haul road to the existing Carina haul 
road, and onto the existing Carina mine site for dry crushing and screening in 
preparation for export. The ore would be processed and exported via existing 
facilities at the Mt Walton rail siding on the Trans-Australia Railway to Fremantle Port 
(Kwinana).   
 
The proponent has stated that the J5 and Bungalbin East mines will be developed 
simultaneously. Ore from J5 is required to be blended with ore from Bungalbin East 
to achieve correct product specification; therefore J5 is unlikely to be mined in 
isolation from Bungalbin East. 
 
The key characteristics of the proposal are summarised in Tables 1 and 2. A detailed 
description of the proposal is provided in Section 2 of the ERD (MRL, 2016c). The 
change to the proposal is outlined in Attachment 1 of the Response to Submissions 
document (RtS) (MRL, 2017b).   
 
Table 1: Summary of the Proposal 

Proposal Title Jackson 5 and Bungalbin East Iron Ore Proposal 

Short Description The proposal is to construct, operate and decommission three 
open-cut iron ore pits (one at Jackson 5 and two stages at 
Bungalbin East) and associated mine waste rock dumps, 
supporting infrastructure and haul roads. The proposal is 
located on the Helena-Aurora Range, approximately 100 
kilometres north of Southern Cross in the Yilgarn area of 
Western Australia. 
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Table 2: Location and proposed extent of physical and operational elements 

Element Location Proposed Extent 

Physical elements 

J5 mine pit Figure 2 Clearing of no more than 61 ha within a 
2,055 ha development envelope. 

Bungalbin East mine pits Figure 2 Clearing of no more than 111 ha within a 
2,055 ha development envelope. 

J5 waste rock dumps Figure 2 Clearing of no more than 88 ha within a 
2,055 ha development envelope. 

Bungalbin East waste 
rock dumps 

Figure 2 Clearing of no more than 98 ha within a 
2,055 ha development envelope. 

J5 haul road Figure 2 Clearing of no more than 57 ha within a 
2,055 ha development envelope. 

Bungalbin East haul road Figure 2 Clearing of no more than 68 ha within a 
2,055 ha development envelope. 

J5 supporting 
infrastructure 

Figure 2 Clearing of no more than 47 ha within a 
2,055 ha development envelope. 

Bungalbin East 
supporting infrastructure 

Figure 2 Clearing of no more than 45 ha within a 
2,055 ha development envelope. 

Operational elements 

J5 waste rock volume Figure 2 Disposal of approximately 21 million 
tonnes of waste rock. 

Bungalbin East waste 
rock volume 

Figure 2 Disposal of approximately 70 million 
tonnes of waste rock. 

Water abstraction for J5 
and Bungalbin East 

 Average annual abstraction no more than 
629,635 kilolitres.  
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Figure 1: Regional Location 
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Figure 2: J5 and Bungalbin East development envelopes and disturbance areas
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2.2 Changes to the proposal during assessment 

The proponent submitted a request for the EPAôs consent for a change to the 
proposal during assessment on 22 December 2016. Further information was sought 
on the change to the proposal from the EPA, with final information submitted by the 
proponent on 1 February 2017. The nature of the change is a reduction in the total 
area at Bungalbin East mine pit by 36 ha (5.9 per cent (%)) from 147 ha to 111 ha. 
The total clearing area for the proposal was therefore reduced from 611 ha as 
outlined in the ERD to 575 ha within a 2,055 ha total proposal development 
envelope. The proponent states that the changes were proposed primarily to reduce 
impacts to conservation significant flora. Tables 1 and 2 include this change. 
 
The Chairman, as a delegate of the EPA, concluded that the changes were unlikely 
to significantly increase any impact that the proposal may have on the environment 
and gave consent under Section 43A of the EP Act to the change on 28 February 
2017. 
 

Staged mine pit areas at Bungalbin East 

In the proponentôs RtS document (MRL, 2017b) a staged approach to pit 
implementation at Bungalbin East mining area was proposed as follows: 

¶ Stage 1A ï An initial starter pit area in the highest value centre of the southern 
stage pit area. 

¶ Stage 1B ï The southern stage pit area (mining in Year 2). 

¶ Stage 2 ï The northern stage pit area (mining in Year 9). 
 
The proponent proposed that Stage 1A mining would commence shortly after any 
Ministerial Statement was issued under the EP Act authorising the implementation of 
the proposal. The proponent states that any necessary geotechnical and waste 
characterisation information would be collected concurrently in Year 1 of mining and 
this information would be considered by the Department of Mines and Petroleum 
(DMP) in a Mining Proposal under the Mining Act 1978. Up to 10 ha of native 
vegetation clearing and reserve definition drilling in the Stage 2 area is also proposed 
in Stage 1 to inform mine planning and necessary investigations for mining Stage 2 
(Figure 3). 
 
The proponent proposes that implementation of Stage 2 mining could be dependent 
on satisfaction of long-term Ministerial conditions and provided the following criteria 
for moving to mining at Stage 2: 

¶ Satisfactory implementation of the Conservation Significant Species and 
Communities Management Plan (MRL, 2017a) throughout the life of Stage 1 
mining, inclusive of monitoring and reporting against trigger and threshold 
values for impacts to threatened and Priority flora, and implementation of 
required management responses. 

¶ Progressive achievement of rehabilitation and decommissioning in respect of 
Stage 1, to ensure that the waste rock dump is progressively rehabilitated in 
an ecologically sustainable manner. 
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¶ Satisfactory implementation of an agreed offset package to counterbalance 
significant residual impacts. 

 
The EPA requested further detail on the proposed criteria including the purpose of 
the staging and how it benefits the environmental values at risk, what the proponent 
would consider to be ósatisfactory implementationô of the Conservation Significant 
Species and Communities Management Plan (MRL, 2017a) and óprogressive 
rehabilitationô of the waste rock dump.   
 
The proponent advised that the purpose of the staged approach is to further reduce 
the environmental impact in the early years of implementation and to incentivise 
exemplary progressive rehabilitation. No further detail was provided on the criteria of 
satisfactory implementation of the Conservation Significant Species and 
Communities Management Plan (MRL, 2017a), progressive rehabilitation of the 
waste rock dump at Bungalbin East or the offsets package.  
 
In its advice on the proponentôs RtS, the DMP advised the EPA that sufficient 
baseline investigations are required to be undertaken prior to any commencement of 
mining activities and must be submitted with the Mining Proposal for assessment in 
accordance with the DMPôs Guideline for Mining Proposals in WA (2016). 
 
The EPA notes that the proponent has provided an outline of the proposed impacts 
from the proposal for the Stage 1 area mining and the Stage 2 clearing and reserve 
definition drilling in its RtS document for the factors of flora and vegetation and 
landforms. Information on the proposed impacts for Stage 1 has not been provided 
for the other key environmental factors. 
 
The EPA is of the view that as the proposed Stage 1 area would also include clearing 
and reserve definition drilling of the Stage 2 area it is not clear how the staging 
proposed for the Bungalbin East pit implementation benefits the important 
environmental values at risk from the proposal. Furthermore, adequate information 
from the proponent to determine what óconditionsô could be imposed by the Minister 
for Environment to enable progression from Stage 1 mining to Stage 2 mining is 
absent. 
 
The EPA has assessed the impacts of the entire proposal in this report but has also 
considered the proponentôs approach to staging the pit at Bungalbin East mining 
area for the key environmental factors of flora and vegetation and landforms. 
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Figure 3: Stage 1 mining and drilling locations 
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2.3 Context 

HelenaïAurora Range 

The proposed mining areas at J5 and Bungalbin East would be located on BIF 
landforms of the HelenaïAurora Range and are located wholly within the 
MMHARCP. The MMHARCP is vested in the Conservation and Parks Commission 
(Commission) and managed by the Department of Parks and Wildlife (Parks and 
Wildlife), as required by the Conservation and Land Management Act 1984 (CALM 
Act) (section 56 (1)(c)). The park is managed for the purpose of ñrecreation by 
members of the public as is consistent with the proper maintenance and restoration 
of the natural environment, the protection of indigenous flora and fauna and the 
preservation of any feature of archaeological, historic or scientific interest.ò 
 
Although forming a very small proportion of each bioregion, the BIF ranges of the 
Yilgarn Craton are of very significant biodiversity value (Department of Environment 
and Conservation (DEC) and Department of Industry and Resources (DOIR), 2007). 
BIF ranges are isolated and ancient ranges set in a predominately flat landscape and 
amongst the oldest landforms on earth. As high points in the landscapes, the ranges 
are cooler and wetter than the surrounding plains and essentially act as óterrestrial 
islandsô which provide unique habitats for flora, fauna and ecological communities. 
Each range has different geology, soils and microhabitats and as a consequence are 
biologically distinct, generally supporting different plant communities and endemic 
species (DEC and DOIR, 2007). BIF ranges can also support terrestrial fauna or 
subterranean fauna with highly restricted distributions and can provide unique social 
surroundings values, including landscape and heritage values.   
 
The mining industry has an interest in the BIF ranges due to the co-occurrence of 
base metals, primarily iron ore and to a lesser extent gold and nickel.  
 
The HelenaïAurora Range has previously been identified as one of the few 
remaining intact BIF ranges on the Yilgarn Craton, with the highest biodiversity 
values (EPA, 2007a; DEC and DOIR, 2007; Gibson et al., 2012) and the area has 
been recommended for inclusion in the formal reservation system since the early 
1960s.   
 

History of EPA advice and Government policy decisions relevant to the 
HelenaïAurora Range 

Following the then Minister for Environmentôs decision to approve mining on the 
Windarling and Mount Jackson BIF ranges (EPA, 2002a; Minister for Environment, 
2003), the then Minister requested that the EPA provide advice under Section 16e of 
the EP Act on the location of the highest conservation values in the proposed 
extensions to the Mount Manning Nature Reserve.   
 
In May 2007, the EPA released Report 1256 Advice on areas of the highest 
conservation value in the proposed extensions to Mount Manning Nature Reserve 
(EPA, 2007a). Report 1256 recommended that the Mount Manning region is worthy 
of recognition as a biodiversity hotspot due to high flora and fauna diversity and 
endemism, threatened and Priority flora, threatened and Priority listed fauna, 
undescribed or newly described taxa and unique vegetation communities restricted 
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to the BIF ranges. Report 1256 concluded that areas of the highest conservation 
value should be protected from mining through establishment of a Class A nature 
reserve.  
 
Report 1256 provided reserve recommendations, listed in order of importance. The 
HelenaïAurora Range was ranked as number 1. The EPA findings determined that 
ñthe concentration of conservation values associated with the HelenaïAurora Range, 
establishes that, for its size, this range is one of the more significant biodiversity 
assets in WAò. The EPA recommended that the HelenaïAurora Range ñshould be 
reserved as an A Class nature reserve for protection of high concentrations of 
endemic rare flora and priority ecological communities, exceptional landforms, 
threatened fauna habitat, mature eucalyptus woodlands that are declining in the 
Wheatbelt and Aboriginal heritageò.  
 
In September 2007, the then State government released the Strategic Review of the 
Conservation and Resource Values of Banded Iron Formation of the Yilgarn Craton 
(BIF Strategic Review) (DEC and DOIR, 2007). The BIF Strategic Review presented 
ñstrategic level advice for consideration of biodiversity conservation actions for the 
BIF ranges of the Yilgarn Cratonò and ñan additional level of information to 
government to allow for a more strategic approach to resource utilisation and 
biodiversity conservation decision making.ò The BIF Strategic Review findings 
identified the HelenaïAurora Range as "intact and protectable; high priority for 
conservation" and recommended that the ñGovernment commit to the creation of a 
Class A nature reserve or national park over the HelenaïAurora Rangeò. One of the 
key principles in the BIF Strategic Review is a recommendation thaté ñExamples of 
the most outstanding BIF ranges should be protected in their entirety where 
development has not significantly progressed.ò  
 
While some of the information in the BIF Strategic Review may be dated, the 
information on the biodiversity of the BIF ranges of the Yilgarn Craton released since 
2007 largely reinforces the information presented. In particular, Gibson et al. (2012) 
synthesised a systematic vegetation survey of over 20 BIF ranges of the Yilgarn and 
identified that the HelenaïAurora Range occurs in one of the two1 BIF areas 
identified as major hotspots for flora species endemism and taxa. 
 
In September 2010, the then State government announced new nature conservation 
and mining arrangements for the Mount Manning region ñto identify a balanced way 
to address the conservation and mining values of this areaò. This announcement 
included the proposed establishment of a number of reserves under the CALM Act, 
including the retention of the existing reserve category (Conservation Park) for the 
MMHARCP. The agreed aim of the proposed arrangements for the Mount Manning 
area was to provide for processes and decisions that will achieve a balance between 
conservation and mining interests. These recommendations have not yet been fully 
implemented. 
 
The then Minister for Environment advised that any development proposals in the 
area will continue to be subject to the requirements of the EP Act and the Mining 

                                            
1 The other hot spot is the Koolanooka Hills and Blue Hills Range. 
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Act 1978, and that the values of the ranges will continue to be taken into account in 
the consideration of any development proposal.   
 
The Yilgarn BIF ranges that are currently within WAôs formal conservation reserve 
system are the HelenaïAurora Range and the Mount Manning Range within the 
MMHARCP and the Hunt Range within the Mount Manning Nature Reserve. 
Currently no Yilgarn BIF ranges are protected within secure conservation reserves 
(Class A) in WA. 
 

Mineral Resources Limitedôs operations  

The proponent, Mineral Resources Limited, is an Australian based mining services 
and processing company.   
 
The proponent owns and operates other iron ore mines in the Pilbara and Yilgarn 
regions, including its Yilgarn Carina Iron Ore mine (Ministerial Statements: 852 and 
957) and J4 mine (Ministerial Statement No. 988).   
 
The proponent holds mining tenements 77/1095 and 77/1096 over the J5 proposal 
area and has pending applications for a mining tenement (77/1097) and a General 
Purpose Lease (77/124) over the Bungalbin East proposal area. Miscellaneous 
Licences 77/253, 77/270 and 77/269 over the proposed haul roads are also pending. 
 
The EPA set a Public Environmental Review level of assessment (Assessment 1995) 

on the exploration program for the J5 deposit referred by Mineral Resources Limited 

in January 2014 due to the known high conservation values of this area. This 

assessment was terminated in April 2016 at the request of the proponent. 
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3. Consultation 
 
The proponent consulted with government agencies and key stakeholders during the 
preparation of the ERD. The agencies and stakeholders consulted, the issues raised, 
and the proponentôs response are detailed in Table 1-5 of the ERD (MRL, 2016c). 
 
The EPA recognises that development proposals in and around the HelenaïAurora 

Range continue to attract high levels of community interest from individuals and 

groups advocating for the protection of the area from mining and related activities.  

 

The EPA received 1,487 submissions during the public review period. A list of 
submitters is provided at Appendix 2. The key issues raised are outlined under the 
respective key environmental factors. General issues raised included: 

¶ Recognition of the HelenaïAurora Range as a biodiversity hotspot, the 
landform supports unique values including biodiversity, natural and cultural 
heritage, aesthetic, and recreational. 

¶ Protection and promotion of the HelenaïAurora Range for ecotourism. The 
area should be preserved intact for future generations. 

¶ Support for the HelenaïAurora Range being protected from mining in an A 
class reserve. 

¶ The principles of the BIF Strategic Review, in particular the need to protect the 
HelenaïAurora Range as an intact landform. 

¶ The likely significance of the cryptic impacts and secondary impacts. 

¶ Concerns regarding the proponentôs environmental track record, in particular 
government agency fines for breach of environmental conditions.  

¶ Ten submissions in support of continued mining activity in the area. 
 
The issues raised were responded to by the proponent in the RtS (MRL, 2017b).  
The EPA is of the view that although some baseline investigations for the proposal 
were not undertaken and that some responses by the proponent to submissions 
were considered to be only partially adequate, enough information exists from the 
ERD, the RtS and other sources to enable the EPA to provide recommendations on 
the proposal to the Minister for Environment. 
 
The EPA considers that the consultation process has been appropriate and that 
reasonable steps have been taken to inform the community and stakeholders on the 
proposed development. Relevant significant environmental issues identified from this 
process were taken into account by the EPA during its assessment of the proposal. 
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4. Key environmental factors 

In undertaking its assessment of this proposal and preparing this assessment report, 
the EPA had regard for the object and principles contained in Section 4A of the EP 
Act to the extent relevant to the particular matters that were considered.  
 
The EPA considered the following information during its assessment: 

¶ The proponentôs ERD. 

¶ Stakeholder comments received during the preparation of proponent 
documentation and public and agency comments received on the ERD. 

¶ The proponentôs response to submissions raised during the public review of 
the ERD. 

¶ The EPAôs own inquiries. 

¶ The EPAôs Statement of environmental principles, factors and objectives 
(EPA, 2016l). 

¶ The relevant principles, policy and guidance referred to in the assessment of 
each key environmental factor in Sections 4.1 to 4.6. 

 
Having regard to the above information, the EPA identified the following key 
environmental factors during the course of its assessment of the proposal:  

1. Flora and Vegetation ï direct impact from the clearing of 575 ha of flora and 
vegetation within the development envelope and potential indirect impacts 
from clearing, construction and mining related activities. 

2. Subterranean Fauna ï direct impacts from clearing and excavation of 
subterranean fauna habitat within the development envelope and potential 
indirect impacts from construction and mining related activities. 

3. Terrestrial Fauna ï direct impacts from clearing of terrestrial fauna habitat 
within the development envelope and potential indirect impacts from 
construction and mining related activities. 

4. Hydrological Processes and Inland Waters Environmental Quality ï 
impacts to natural surface water flows and quality and groundwater flows, 
volume and quality from construction and mining related activities. 

5. Social Surroundings ï impacts to the values within the MMHARCP including 
Aboriginal heritage and amenity, such as visual and recreational, from 
construction and mining related activities. 

6. Landforms ï direct impacts from the excavation of mine pits, construction of 
pit abandonment bunds and potential indirect impacts from construction and 
mining related activities. 
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Having regard to the EP Act principles, the EPA considered that the following 
principles were particularly relevant to its assessment of the proposal: 

1. The precautionary principle. 

2. The principle of intergenerational equity. 

3. The principle of the conservation of biological diversity and ecological integrity. 

4. Principles relating to improved valuation, pricing and incentive mechanisms. 

5. The principle of waste minimisation. 
 
Appendix 3 provides a summary of the principles and how the EPA considered these 
principles in its assessment. 
 
The EPAôs assessment of the impacts of the proposal on the key environmental 
factors is provided in Sections 4.1 to 4.6. These sections outline whether or not the 
EPA considers that the impacts to each factor are manageable. Section 7 provides 
the EPAôs conclusion as to whether or not the proposal as a whole is environmentally 
acceptable. 
 

Changes to EPA environmental policy and guidance  

The EPA introduced a new suite of environmental guidance for environmental impact 
assessment on 13 December 2016. This replaced EPA policy and guidance that 
were current at the time the proponent prepared the ERD for the proposal. 
 
In its assessment of the proposal, the EPA considered and gave due regard to, 
where relevant, its current environmental impact assessment policy and guidance 
documents, unless otherwise stated. The EPA consulted with the proponent on the 
application of the current environmental impact assessment policy and guidance 
documents relevant to the EPAôs assessment of the proposal. 
 

Assessment on behalf of Commonwealth  

The EPA assessed the proposal on behalf of the Commonwealth Minister for 
Environment and Energy under the Bilateral Agreement relating to environment 
assessment between the Commonwealth and Western Australian governments 
(Commonwealth and WA, 2014). The EPA has addressed MNES under each 
relevant factor and has summarised its assessment of MNES in Section 6. 
 

4.1 Flora and Vegetation 

EPA Objective 

The EPAôs environmental objective for this factor is to protect flora and vegetation so 
that biological diversity and ecological integrity are maintained. 
 

Relevant policy and guidance 

The EPA considers that the following current environmental policy and guidance is 
relevant to its assessment of the proposal for this factor: 
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¶ Environmental Factor Guideline ï Flora and Vegetation (EPA, 2016a) 

¶ Technical Guidance ï Flora and Vegetation Surveys for Environmental Impact 
Assessment (EPA, 2016h) 

¶ DMP/EPA ï Guidelines for preparing mine closure plans (DMP and EPA, 
2015). 

¶ WA Environmental Offsets Policy (Government of Western Australia, 2011) 

¶ WA Environmental Offsets Guidelines (Government of Western Australia, 
2014) 

 
The considerations for environmental impact assessment for this factor are outlined 
in Environmental Factor Guideline ï Flora and Vegetation (EPA, 2016a). 

As the proposal is also being assessed under the Bilateral Agreement between the 
Commonwealth of Australia and the State of WA under Section 45 of the EPBC Act, 
Commonwealth policy and guidance also applies to this assessment. Section 6 
outlines the survey guidelines, conservation advice and species specific recovery 
plans for relevant species listed under the EPBC Act that are relevant for the 
assessment. 
 

EPA assessment 

The EPA considers that the information provided in the ERD (MRL 2016c) and the 
RtS (MRL 2017b) for flora and vegetation is sufficient to enable its assessment of 
flora and vegetation for this proposal. 
 
For this assessment, the EPA recognises that there are inherent links between the 
flora and vegetation factor and other key environmental factors due to the complex 
interrelated nature of ecosystems. Yilgarn BIF landforms are known to provide 
specialised habitats which host endemic, rare and restricted flora species. Flora and 
vegetation also provides habitat and ecological conditions for terrestrial fauna and 
forms a dominant visual characteristic of the landscape contributing to the social 
surroundings values. 
 

Environmental values 

Extensive flora and vegetation surveys have occurred across the Helena-Aurora 
Range over the last few decades, including by Parks and Wildlife, who have 
established permanent plots across the Range and by numerous consultants on 
behalf of mining companies. The high flora and vegetation values of the Helena-
Aurora Range are well documented publicly, including in scientific journals (e.g. 
Gibson et al., 2007; Gibson et al., 2010) and government documents (e.g. EPA, 
2007a; DEC and DOIR, 2007). 
 
Research undertaken since EPA Report 1256 has reinforced the information base 
upon which the EPAôs recommendations were made. In particular, Gibson et al. 
(2012) identified that the HelenaïAurora Range supports the highest floristic diversity 
of all the BIF ranges in the Midwest and Goldfields regions. 
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Flora and Vegetation surveys 

The proponent commissioned a flora and vegetation assessment (Ecologia 
Environment, 2016a) for the proposal which comprised a four-phase Level 2 flora 
and vegetation assessment of the proposal area, and to the south of the proposal 
area, to include the proposed haul road. The proponent also commissioned a further 
targeted survey for threatened flora species Tetratheca aphylla subsp. aphylla and 
Priority 1 flora species Lepidosperma bungalbin in June/July 2016 (Ecologia 
Environment, 2016a).  
 
As required by the ESD for the proposal, the proponent also commissioned a peer 
review of the flora and vegetation surveys (Wardell-Johnson, 2016). The peer review 
concluded that the surveys undertaken largely fulfil the requirements of a Level 2 
flora and vegetation survey for the area under consideration.   
 
The flora and vegetation surveys for this proposal were undertaken in accordance 
with the requirements of EPA Guidance Statement No. 51 ï Terrestrial Flora and 
Vegetation Surveys for Environmental Impact Assessment in Western Australia 
(EPA, 2004a), which was the relevant guidance at the time. The EPAôs guidance on 
flora and vegetation surveys was updated into a new Technical Guideline in 2015, 
and revised for the EPAôs new guidelines and procedures framework in 2016. While 
the terminology and hierarchy of surveys have been clarified, the standards and 
information required for each survey has not changed. The EPA considers that the 
surveys met the minimum requirements of the EPAôs Technical Guidance ï Flora 
and Vegetation Surveys for Environmental Impact Assessment (EPA, 2016h) and 
were sufficient to enable the EPA to assess the impact of the proposal on flora and 
vegetation. 
 
Vegetation 

The flora and vegetation assessment classified and mapped 45 vegetation units in 
the 31,709 ha study area. The condition of the vegetation in the study area is ranked 
by the proponent (according to the Trudgen 1991 disturbance scale) as Very Good 
(22 %) or Excellent (76 %), indicating the absence of grazing by livestock and other 
anthropogenic impacts.   
 
The proposal is located within the Priority 1 Ecological Community Helena and 
Aurora Range vegetation complexes (HelenaïAurora Range PEC).  
 
Alongside the 45 vegetation units, eight broad floristic ósupergroupsô were delineated 
by the proponent within the study area. These eight supergroups were predominantly 
defined by floristic composition, but were also related to landform and allow for a 
more generalised view of the vegetation patterns across the study area (see Table 5-
6 of the ERD, MRL, 2016c). A total of 13 mapped vegetation units (all part of the 
PSRN supergroup) were considered to be components of the HelenaïAurora Range 
PEC by the proponent and together termed the óPEC analogueô. 
 
The EPA is of the view that the delineation of the ósupergroupsô was not justified by 
the floristic analysis presented in the flora and vegetation assessment (Ecologia 
Environment, 2016) and considers the supergroup units are too broad to be used for 
an assessment of the impacts on vegetation communities. 
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The EPA is of the view that the 45 vegetation units mapped in the study area by the 
proponent are the appropriate scale to inform the impact assessment on the 
vegetation communities. The EPA notes that while some concerns were raised by 
submissions regarding the quality of the vegetation mapping undertaken by the 
proponent, and a lack of confidence may remain regarding the mapped boundaries 
of some vegetation units, there is no existing alternative mapping, at an appropriate 
scale. Table 5 lists the vegetation units within the HelenaïAurora Range which are 
highly restricted and will be impacted by the proposal. The HelenaïAurora Range 
PEC boundary defined by Parks and Wildlife is used for the purpose of this 
assessment. Table 6 provides the impacts of the proposal on the HelenaïAurora 
PEC. 
 
Flora 

A total of 304 vascular plant taxa were recorded from the study area during the flora 
and vegetation assessment commissioned by the proponent (Ecologia Environment, 
2016). Two threatened2 flora species, both listed under the EPBC Act and the 
Wildlife Conservation Act 1950 (WC Act), were recorded within the study area:  

¶ Leucopogon spectabilis (critically endangered; International Union for 
Conservation of Nature (IUCN) Criteria B1ab(iii; v)+2ab(iii; v)); BIF endemic, 
HelenaïAurora Range endemic. 

¶ Tetratheca aphylla subsp. aphylla (vulnerable; IUCN Criteria C2a; D1+2); BIF 
endemic, HelenaïAurora Range endemic. 

 
A total of 30 Priority3 flora have been previously recorded from the study area 
(Ecologia Environment, 2016). The following 16 Priority flora taxa were recorded 
within the study area during the current flora and vegetation assessment 
commissioned by the proponent: 

¶ Acacia adinophylla (Priority 1; BIF endemic, HelenaïAurora Range endemic) 

¶ Acacia shapelleae (Priority 1; BIF endemic, HelenaïAurora Range endemic) 

¶ Beyeria rostellata (Priority 1) 

¶ Lepidosperma bungalbin (Priority 1; BIF endemic, HelenaïAurora Range 
endemic) 

¶ Baeckea sp. Bungalbin Hill (Priority 3; HelenaïAurora Range endemic) 

¶ Grevillea georgeana (Priority 3; BIF endemic) 

¶ Hibbertia lepidocalyx subsp. tuberculata (Priority 3; BIF endemic) 

¶ Lepidosperma ferricola (Priority 3) 

                                            
2 Threatened Flora is flora that has been declared to be ólikely to become extinct or is rare, or otherwise in need of 
special protectionô, pursuant to section 23F(2) of the WC Act (DPAW 2017). 

 
3 Possibly threatened species that do not meet survey criteria, or are otherwise data deficient, are added to the 
Priority Flora Lists under Priority 1, 2 or 3. These three categories are ranked in order or priority for survey and 
evaluation of conservation status so that consideration can be given to their declaration as threatened flora 
(DPAW 2017). 
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¶ Mirbelia ferricola (Priority 3) 

¶ Neurachne annularis (Priority 3; BIF endemic) 

¶ Philotheca coateana (Priority 3) 

¶ Stenanthemum newbeyi (Priority 3; BIF endemic) 

¶ Banksia arborea (Priority 4) 

¶ Eremophila caerulea subsp. merrallii (Priority 4) 

¶ Eucalyptus formanii (Priority 4) 

¶ Grevillea erectiloba (Priority 4). 
 
All 30 Priority flora taxa recorded within the study area are considered locally 
significant (Ecologia Environment, 2016). 
 

Impacts to Flora and Vegetation 

The J5 and Bungalbin East Iron Ore proposal has the potential to impact on flora and 
vegetation by direct loss due to clearing of 575 ha of native vegetation and 
fragmentation of populations and communities. 
 
Table 3 outlines the elements of the proposal that would result in clearing of 
vegetation.  
 
Table 3: Elements of the proposal (MRL, 2017b) 

Element Development 
envelope (ha) 

J5 
Clearing (ha) 

Bungalbin East 
Clearing (ha) 

   Total 
disturbance 

footprint 

Stage 1 

Mine pit  
 

2055 

61 111 71 

Waste rock 
dumps 

88 98 98 

Supporting 
infrastructure 

47 45 45 

Haul roads 57 68 68 

Total 253 322 292 

  575  

 

The proposal has the potential to indirectly impact flora and vegetation through the 
loss/reduction of genetic diversity, fragmentation/isolation of populations, dust 
deposition, landform instability and altered hydrology, changed microhabitats and 
altered ecosystem processes including interruptions to mating systems. 
 
The proponent has proposed a 20 m buffer to the mine pits, waste rock dumps and 
supporting infrastructure as an allowance for indirect impacts and assumes that all 
flora and vegetation occurring in the 20 m buffer zone will be lost. 
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The impact of the proposal on conservation significant flora and vegetation units and 
the HelenaïAurora Range PEC is provided at Tables 4, 5 and 6 respectively. 
 
Table 4: Impacts (direct, indirect and cumulative) on conservation significant 
flora (MRL, 2017b) 

Taxon Total no. 
of plants 
recorded 

Number of 
individuals 
impacted 

% of 
total 

impacted 
by the 

proposal 

Cumulative 
impact (%) 

Stage 1 
South pit 

(and north 
pit drilling) 
% impact 

Leucopogon 
spectabilis (T) 

14,434 110 
(110 direct) 

0.8 0.8 0.8 

Tetratheca 
aphylla subsp. 
aphylla (T) 

87,921 17,346 
(17,020 

direct, 326 
indirect) 

19.7 19.7 10.5 

Acacia 
shapelleae (P1) 

1,320 16 
(16 direct) 

1.2 1.2 1.2 

Lepidosperma 
bungalbin (P1) 

45,976 3,806 
3,459 direct, 
347 indirect) 

8.3 8.3 5.4 

Acacia 
adinophylla (P1) 

10,529 1256 
(1,148 

direct, 108 
indirect) 

11.9 11.9 9.6 

Grevillea 
georgeana (P3) 

14,278 792 
(751 direct, 
41 indirect) 

5.5 6.6 5.1 

Hibbertia 
lepidocalyx 
subsp. 
tuberculate (P3) 

93,180 4,463 
(4,125 

direct, 338 
indirect) 

4.8 6.3 5.9 

Lepidosperma 
ferricola (P3)  

100,036 25 
(15 direct, 
10 indirect) 

0.02 8.4 8.4 

Mirbelia ferricola 
(P3) 

12,551 323 
(312 direct, 
11 indirect) 

2.6 2.6 2.3 

Neurachne 
annularis (P3) 

1,292,66
8 

25,418 
(25,311 

direct, 107 
indirect) 

2 10 9.8 

Stenanthemum 
newbeyi (P3) 

120,342 11,333 
(10,738, 

indirect 595) 

9.4 13.7 12.6 

Banksia arborea 
(P4) 

30,264 4,409 
(4,286 

direct, 123 
indirect) 

14.5 21.6 16.4 
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Taxon Total no. 
of plants 
recorded 

Number of 
individuals 
impacted 

% of 
total 

impacted 
by the 

proposal 

Cumulative 
impact (%) 

Stage 1 
South pit 

(and north 
pit drilling) 
% impact 

Eucalyptus 
formanii (P4) 

11,369 53 
(44 direct, 9 

indirect) 

0.5 7.3 7.1 

Grevillea 
erectiloba (P4) 

4,919 109 
(104 direct, 
5 indirect) 

2.2 2.3 1.9 

 

Table 5: Impacts (direct and indirect) on vegetation units (MRL, 2017b)  

Vegetation 
Unit 

Total mapped 
(ha) 

Area impacted 
by the 

proposal (ha) 

% of total 
mapped area 
impacted by 
the proposal 

Stage 1 
South pit 

(and north pit 
drilling) % 

impact 

MIPL1 559.1 13.4 
(12.1 direct, 
1.3 indirect) 

2.4 2.4 

PNC3 3,689.6 163.2 
(153.2 direct, 
10.0 indirect) 

4.4 4.4 

PSRN0 1,072.9 83.5 
(74.7 direct, 
8.8 indirect) 

7.8 6.8 

PSRN1 1,426.5 83.9 
(71.3 direct, 
10.7 indirect) 

5.7 5.0 

PSRN6 60.1 20 
(19.7 direct, 
0.3 indirect) 

33.2 21.9 

PSRN7 47.3 10.8 
(8.6 direct, 2.2 

indirect) 

22.7 10.3 

PSRN18 135.6 6.3 
(5.2 direct, 1.1 

indirect) 

4.7 4.7 

PSRN21 668.3 32.2 
(29.5 direct, 
2.7 indirect) 

4.8 4.8 

PSRN23 85.4 0.9 
(0.2 direct, 0.7 

indirect) 

1.1 0.7 
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Table 6: Impacts (direct and indirect) on the HelenaïAurora PEC (MRL, 2017b)  

PEC boundary 
as determined 
by Parks and 

Wildlife 

Total area 
(ha) 

Area impacted 
by the 

proposal (ha) 

% of total 
mapped area 
impacted by 
the proposal 

Stage 1 
South pit 

(and north pit 
drilling) % 

impact 

 5,573.6 349 
(316.2 direct, 
32.8 indirect) 

6.3 5.6 

 

Proponentôs application of the mitigation hierarchy 

The EPA notes that the proponent has applied the mitigation hierarchy (avoid, 
minimise and rehabilitate) in the ERD and the RtS to endeavour to reduce the 
impacts of the proposal on flora and vegetation. 
 
The proponent states that it has invested considerable effort in site design and layout 
to optimise the proposal areas to minimise environmental impact, including: 

¶ Siting of the waste rock dumps to avoid drainage lines and the HelenaïAurora 
Range landform. 

¶ Decreasing the waste rock dump area at Bungalbin East from 176 ha to 
98 ha. The proponent intends to mine the southern half of the Bungalbin East 
pit first (Stage 1) and create a void for backfilling waste from the northern half 
of the pit (Stage 2). 

¶ Designing access roads to avoid populations of conservation significant flora. 

¶ Designing the J5 haul road to avoid a portion of the major drainage line. 
 
In response to the submissions on the ERD, the proponent reduced the total clearing 
for the proposal from 611 ha outlined in the ERD to 575 ha within a 2,055 ha total 
proposal development envelope. This was due to a reduction in the total mine pit 
area at Bungalbin East by 36 ha (5.9 %) from 147 ha to 111 ha.  
 
The approved change to the proposal reduced the direct and indirect (within a 20 m 
buffer) impacts to conservation significant flora and the HelenaïAurora Range PEC 
as follows: 

¶ Tetratheca aphylla subsp. aphylla by 8,867 plants, from 29.4 % to 19.7 % total 
proposed impact. 

¶ Leucopogon spectabilis by 20 plants, from 0.9 % to 0.8 %. 

¶ Lepidosperma bungalbin by 14,427 plants, from 39.7 % to 8.3 %. 

¶ Acacia adinophylla by 41 plants, from 12.3 % to 11.9 %. 

¶ Grevillea georgeana by 231 plants, from 8.3 % to 6.6 %. 

¶ Hibbertia lepidocalyx subsp. tuberculate by 1,393 plants, from 6.3 % to 5.8 %. 

¶ Mirbelia ferricola by 446 plants, from 2.6 % to 2.3 %. 

¶ Neurachne annularis by 22 plants, from 10 % to 9.8 %. 
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¶ Stenanthemum newbeyi by 1,739 plants, from 15.1 % to 13.7 %. 

¶ Banksia arborea by 721 plants, from 24 % to 21.6 %. 

¶ Eucalyptus formanii by 207 plants, from 9.1 % to 7.3 %. 

¶ Helena ï Aurora PEC by 36.4 ha, from 6.9 % to 6.3 %. 
 

The proponent has proposed to minimise impacts to conservation significant flora 
and vegetation through a Conservation Significant Species and Communities 
Management Plan (MRL, 2017a). The proponent states that the primary aim of the 
plan (MRL, 2017a) is to protect conservation significant flora and vegetation that will 
remain after clearing for construction of the proposal. Mitigation and management 
measures outlined in the plan (MRL, 2017a) include: 

¶ Monitoring of four conservation significant flora species, Tetratheca aphylla 
subsp. aphylla, Leucopogon spectabilis, Acacia adinophylla, and 
Lepidosperma bungalbin. 

¶ Monitoring of the condition of the HelenaïAurora Range PEC. 

¶ Careful planning of site infrastructure, roads and stockpiles to minimise 
exposure of conservation significant flora and vegetation to dust and also any 
associated impacts from altered site hydrology. 

¶ Dust suppression, and minimisation of dust generating activities such as 
blasting, digging, loading and haulage of waste rock and ore. 

¶ Implementation of weed hygiene procedures and weed control where 
necessary. 

 
Post mining, three new waste rock dumps (total area 186 ha) will be created on the 
surrounding plains adjacent to the HelenaïAurora Range and residual impacts to 
landforms (total area 187.2 ha) will remain, becoming permanent features of the 
landscape. The proponent acknowledges in the ERD that the open pit voids will have 
walls that may be subject to slope failures and are unlikely to be conducive to 
revegetation. However, the proponent proposes to partially backfill and revegetate 
the south node of the Bungalbin East pit area, and where possible attempt to 
progressively rehabilitate pit areas.   
 
The proponent proposes to rehabilitate the waste rock dumps and supporting 
infrastructure and expects that this will facilitate the return of some ecological 
function to these areas and reduce the extent of impacts in the long-term. The 
proponent proposes to apply topsoil from the corresponding vegetation type, where 
available. 
 
The proponent outlines in the ERD that successful implementation of rehabilitation 
warrants investigations into how successful outcomes can be optimised and outlines 
that the investigations will include: 

¶ Assessment of the viability of seed in topsoil and determination of its likely 
longevity. 

¶ Determination of optimal soil profile construction and soil treatment options, 
and their effect on plant establishment and survival. 
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¶ Viability of collected seed and impact of storage conditions and time on 
viability. 

¶ Research into appropriate treatments to break dormancy of seeds and 
improve subsequent establishment of seedlings. 

¶ Calculation of suitable seeding rates to optimise seed stores. 

¶ Investigation into alternative methods of introducing species into the 
rehabilitation (e.g. translocation of grasses/sedges, planting of tubestock, etc). 

 
The proponent has prepared a Rehabilitation and Mine Closure Plan (MRL, 2017e) 
and states that rehabilitation will focus on structurally important locally native species 
for which there is a high degree of confidence in their establishment, persistence and 
competitive advantage, followed by more recalcitrant species. The proponent has 
outlined in the plan (MRL, 2017e) three provisional species mixes and proposes to 
undertake field trials during mining to refine the species lists.   
 
The EPA notes that it is not evident in the Rehabilitation and Mine Closure Plan 
(MRL, 2017e) when the above investigations are proposed to be undertaken. 
 
The proponent acknowledges previous work by Yates et al. (2011) that discusses the 
difficulties of re-establishing the BIF endemics that occupy the cracks in massive 
BIFs and highlights that there are likely to be taxa at the HelenaïAurora Range that 
have very specific requirements in relation to their preferred habitat. The proponent 
states that the ecological preferences for individual taxa of conservation significance 
will need to be considered in detail when planning and implementing rehabilitation 
works. 
 
The Rehabilitation and Mine Closure Plan (MRL, 2017e) states that following mining, 
and subsequent rehabilitation and closure, the pre-mining land use will be reinstated, 
that being, a Conservation Park. The proponent advises that it will not be possible to 
reinstate ñnaturalò ecosystems identical to the original ecosystems. 
 
The proponent is proposing a target of 10 % return of the affected individuals of 
Tetratheca aphylla subsp. aphylla (approximately 1,700 plants) to be established 
over the waste rock dumps and in existing suitable habitat. The proponent states that 
in 2009ï2010 it undertook translocation investigations for Tetratheca aphylla subsp. 
aphylla with the WA Botanic Gardens and Parks Authority (BGPA) (Stevens, Symons 
and Dixon, 2010). The research incorporated a suite of experiments to inform 
seedling production for a translocation trial.  
 
On review of the report on this research, the EPA is of the view that it provides some 
preliminary findings on producing seedlings of Tetratheca aphylla subsp. aphylla in a 
laboratory setting. However, as a progress report, not all of the experiments in it were 
complete at the time. Experiments examining seed germination were not complete, 
cuttings had been grown in the glasshouse and were being hardened off under 
nursery conditions, and the soil seed bank had been assessed for seed viability and 
germinability. It also appears from the report that although germination rates for fresh 
seeds were low, seeds from the soil seed bank were plentiful and germinated readily. 
It appears that the species can strike well from cuttings (though success is variable) 
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under laboratory conditions. Although two potential sites for field trials were identified 
as part of this study, no field trials were undertaken as part of this research. To the 
knowledge of the EPA, no field trials have been undertaken for this species to date. 
 
The proponent advises it is currently discussing progressing this work with BGPA 
which would involve seed collection, germination and translocation trials for 
Tetratheca aphylla subsp. aphylla.   
 
The ESD for the proposal required that an independent review be provided on the 
outcomes of the proponentôs past and current conservation significant flora and 
vegetation management, rehabilitation and restoration practices. Woodman 
Environmental (2016) conducted a review of the proponentôs past and current 
management and concluded that: 

¶ The proponent has no historical experience in rehabilitation and restoration 
associated with conservation significant flora and communities but has 
demonstrated effective management of impacts to these features in an 
operational context through its Carina and J4 operations. 

¶ The proponentôs Environmental Management System and associated 
procedures and management plans (consistent with the principles of 
ISO 14001) provide a framework for implementation of conservation 
significant flora and community management, rehabilitation and restoration 
activities. The extension of this system to the proposed J5 and Bungalbin East 
project is under development. 

¶ Research and investigations within the broader BIF iron ore industry indicates 
the potential for successful propagation, establishment and survival of BIF 
specialist flora on appropriate translocation sites, with research results to date 
providing a firm basis for the proponent to build upon. However, successful 
establishment of post-mining rehabilitation that incorporates conservation 
significant flora taxa or communities has not been demonstrated to date within 
the industry. 

 
The proponent acknowledges in the ERD that limited evidence of progress towards 
rehabilitation and the achievement of completion criteria is apparent at its current 
operations (Carina and J4 mines).   
 
The proponent is of the view that although the proposal involves the removal of 
individuals of threatened and Priority flora species, and a proportion of the Helenaï
Aurora PEC, it also offers the opportunity to gain a better understanding of their 
ecology through research and monitoring. The proponent is also of the view that the 
viability of taxa and vegetation within adjacent areas can be maintained through 
careful implementation of the proposal and application of management measures to 
protect or enhance remaining populations.  
 
The proponent states in the ERD that it recognises and accepts that if the proposal is 
implemented the standard of rehabilitation and decommissioning works will have an 
impact on the future value of the area for conservation and recreation.   
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Assessment of impacts 

The EPA has assessed the potential impacts to flora and vegetation in the context of 
considerations for environmental impact assessment as outlined in the 
Environmental Factor Guideline ï Flora and Vegetation (EPA, 2016a), Technical 
Guidance ï Flora and Vegetation Surveys for Environmental Impact Assessment 
(EPA, 2016h), and the DMP/EPA Guidelines for preparing mine closure plans (DMP 
and EPA, 2015). 
 
The key issues raised in the public submissions with respect to flora and vegetation 
included: 

¶ Concerns regarding proposal impacts to the Great Western Woodlands. The 
HelenaïAurora Range is considered the ójewel in the crownô of the 
surrounding woodlands. 

¶ Concerns regarding the aggregation of residual impacts to the conservation 
significant flora and vegetation, including endemic threatened species, Priority 
flora, restricted vegetation units and the HelenaïAurora PEC.  

¶ Concerns regarding the 20 m buffer from mining areas being adequate to 
contain indirect impacts.  

¶ Likely increases to the IUCN threat categories for some flora species. 

¶ Lack of confidence in the proponentôs flora and vegetation assessments. 

¶ Uncertainty regarding the direct and indirect impacts from the proposal on 
conservation significant flora and vegetation. 

¶ Uncertainty regarding proposed mitigation and management measures. 

¶ Lack of confidence in the proponentôs ability to rehabilitate/restore an area of 
high conservation significance. 

¶ Preservation and protection of the unique flora and vegetation values of this 
area for future generations to study and enjoy.  

 
The EPA considers that the flora and vegetation investigations for the proposal 
corroborate substantial previous work that identifies the HelenaïAurora Range as 
supporting high biodiversity significance. The HelenaïAurora Range supports the 
highest number of BIF specialist flora species of any Yilgarn BIF range (13 species), 
including five species that are found only on the range. The HelenaïAurora Range 
also supports the HelenaïAurora PEC which includes restricted vegetation units and 
conservation significant taxa. 
 
The EPA notes advice from the Commission and Parks and Wildlife that the 
biodiversity values of the HelenaïAurora Range are not only considered greater than 
any other BIF range in the Mount Manning Region, but also of any BIF range in the 
Yilgarn Craton.   
 
The EPA notes that the proposal falls within the Great Western Woodlands and a 
number of submissions have raised concerns with respect to the increasing 
cumulative impact of mining, exploration and associated infrastructure on the Great 
Western Woodlands.  
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Clearing of native vegetation 
 
The J5 and Bungalbin East Iron Ore proposal would result in the clearing of 575 ha 
of native vegetation, on the Helena-Aurora Range and within the MMHARCP. The 
EPA considers this impact to native vegetation in a formal conservation reserve with 
significant biodiversity values to be a significant residual impact. Consistent with the 
WA Offsets Guidelines (Government of WA, 2014) an offset is required for impacts 
within a formal conservation reserve. 
 
Threatened Flora 

The proponent has provided its evaluation of the predicted impacts on threatened 
flora. Two taxa of threatened flora were recorded, those being Leucopogon 
spectabilis and Tetratheca aphylla subsp. aphylla. Both are listed under the EPBC 
Act and WC Act.  
 
Leucopogon spectabilis is a long lived threatened flora species with an IUCN threat 
category ranking of critically endangered. This species was recorded in the study 
area on very steep BIF cliffs and boulders with little to no soil. There were 244 
locations and 14,434 individuals recorded in the study area which accounts for all 
known records. This species is known to be endemic to the HelenaïAurora Range. 
 
The EPA recognises the proponentôs reduction of the disturbance impact to this 
species and that the implementation of the proposal would result in the loss of 110 
individuals, which equates to 0.8 % of the known individuals of this species 
(Figure 4).   
 
The EPA sought advice from key advisory agencies for the proposal, including the 
Australian Government Department of Environment and Energy (DEE) and Parks 
and Wildlife with respect to the proposalôs impacts on conservation significant flora 
and vegetation. 
 
The DEE advised that despite the reduction in the size of the proposed Bungalbin 
East mine pit, the DEE continues to hold concerns regarding the loss of significant 
proportions of both the Leucopogon spectabilis and Tetratheca aphylla subsp. 
aphylla, flora species, which are listed under the EPBC Act. The DEE advises that 
the proposed action could be assessed to have a residual significant impact on 
Leucopogon spectabilis. 
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Figure 4: Impacts to Leucopogon spectabilis  
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Parks and Wildlife cautioned that Leucopogon spectabilis has the highest risk of 
extinction with an IUCN threat ranking of critically endangered. The Interim Recovery 
Plan No. 300 for this species - Ironstone beard ï heath (Leucopogon spectabilis) 
interim recovery plan 2010 ï 2015 (DEC, 2010a) states that ñIt is considered that all 
known habitat for wild populations is critical to the survival of the species, and that all 
wild populations are important populations. Habitat critical to the survival of 
Leucopogon spectabilis includes the area of occupancy of populations, areas of 
similar habitat surrounding and linking populations (these providing potential habitat 
for population expansion and pollinators). Parks and Wildlife advises that despite 
removal of 110 individuals seeming to be a relatively low number in terms of plants 
taken, the impact of the removal of a population of the species is considered 
significant, particularly as the consequences on the genetic diversity and structure of 
the species had not been determined. 
 
Parks and Wildlife disputes the proponentôs claim (Bioscope Environmental 
Consulting, 2016c) that based on the IUCN criteria that the species could now be 
described as vulnerable rather than critically endangered. The EPA notes that the 
current threat category for this species is critically endangered and no formal 
changes to this category have occurred at the time of writing this Report.  
 
Leucopogon spectabilis is currently listed at the highest IUCN threat category of 
critically endangered and therefore is at the highest risk of extinction. The EPA notes 
that this species is found only on the Helena-Aurora Range and that the remaining 
occurrence of the species is not protected in a secure conservation reserve.  
 
The EPA notes that the proposal would remove one of the eastern sub-populations 
of this species and may potentially have indirect impacts of the eastern-most sub-
population. The EPA notes that genetic studies were not undertaken for this species 
by the proponent and therefore uncertainty exists regarding the impacts, if any, that 
removal of a 0.8 % of this species may have on the population demography or 
genetic diversity of the species.   
 
The EPA is of the view that the loss of 110 individuals of the threatened species 
Leucopogon spectabilis is a significant residual impact.  
 
Tetratheca aphylla subsp. aphylla was recorded in BIF outcrops in the study area. 
There were 2,825 locations and 87,921 individuals recorded in the study area which 
accounts for all known records. This species is known to be endemic to the Helena-
Aurora Range. 
 
The EPA recognises that the proponentôs reduction of the disturbance impact to this 
species and that the implementation of the entire proposal would result in the direct 
and indirect (within a 20 m buffer) loss of 17,346 individuals which equates to 19.7 % 
of the known individuals of this species (Figure 5). Should the proponent only 
implement Stage 1 of the proposal (which includes clearing for reserve definition 
drilling of Stage 2) 9,253 individuals (10.5 %) would be lost. 
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Figure 5: Impacts to Tetratheca aphylla subsp. aphylla 
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The proponent revised its genetic assessment (Nevill and Wardell-Johnson, 2017) 
for Tetratheca aphylla subsp. aphylla, Lepidosperma bungalbin and Acacia 
adinophylla to take into account the change to the mine area at Bungalbin East. The 
revised assessment identified the genetic impacts of the proposal would include a 
loss of 8 % of alleles4 and, 50 % of private5 alleles in Tetratheca aphylla subsp. 
aphylla and the report concluded that this represents a significant amount of the 
species genetic diversity. The genetic assessment also noted that an understanding 
of pollinators, direct estimates of seed/pollen dispersal, and reproductive success 
across the range of the species is required to properly understand the impacts of this 
proposal on genetic processes and structure in Acacia adinophylla, Lepidosperma 
bungalbin and Tetratheca aphylla subsp. aphylla. 
 
The EPA notes Parks and Wildlife advice that the proposal would have a significant 
impact on Tetratheca aphylla subsp. aphylla in terms of both numbers of plants and 
genetic diversity. Parks and Wildlife contended that the genetic assessment 
undertaken by the proponent was limited in that it only assessed the impact of 
proposed mining on the basis of the immediate impact of removal of individuals on 
genetic parameters, and did not incorporate fragmentation and indirect impacts. 
Parks and Wildlife remains concerned regarding the loss of genetic diversity for this 
species should the proposal be implemented and the ensuing effect on genetic and 
demographic processes that would likely continue. 
 
Parks and Wildlife does not support the proponentôs IUCN assessment that there 
would be no threat category change due to the proposal. Parks and Wildlife advised 
that the proposal has the potential to change the threat category ranking of 
Tetratheca aphylla subsp. aphylla from vulnerable to critically endangered due to the 
likely continuing decline on the habitat and/or mature individuals should the mine and 
associated activities be approved in proximity to the residual populations. The EPA 
notes that the current threat category for this species is vulnerable and no formal 
changes to this category have occurred at the time of writing this Report. The EPA is 
of the view that a determination on the threat category is not required for the 
assessment. 
 
The EPA notes that in addition to the impact of direct removal of plants, the proposal 
would fragment the occurrence of Tetratheca aphylla subsp. aphylla such that there 
would be a gap of approximately 385 m in the main population. The genetic 
assessment commissioned by the proponent (Nevill and Wardell-Johnson, 2017) 
identified that the longer-term genetic consequences of increasing the geographic 
isolation of remaining plants are unclear. Similarly unclear are the longer-term 
genetic consequences of reducing the number of individuals both overall and in 
particular genetic groups. The report concluded that should the mining proposal 
proceed, maintaining suitable habitat between populations is important for the 
maintenance of gene flow, particularly for Lepidosperma bungalbin and Tetratheca 
aphylla subsp. aphylla, and should be a priority in mine and restoration planning, if at 
all possible.  
 

                                            
4 An allele is an alternative form of a gene (one member of a pair). 
5 Private alleles are alleles that are found only in a single population among a broader collection of 
populations. 
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The EPA notes that the proponent acknowledges that there is not a full and complete 
understanding of the genetics of Lepidosperma bungalbin and Tetratheca aphylla 
subsp. aphylla. The proponent states that it would ensure representative material 
from genetically distinct populations is collected for use in rehabilitation, however the 
EPA notes that this commitment is not outlined at this stage in either the 
Conservation Significant Species and Communities Management Plan (MRL, 2017a) 
or the Rehabilitation Management Closure Plan and is of the view that currently there 
is no evidence that inclusion of these species in rehabilitation would be successful. 
 
The EPA notes DEE and Parks and Wildlifeôs concerns regarding impacts to 
Tetratheca aphylla subsp. aphylla.  
 
The EPA considers that implementation of the proposal would have a significant 
impact on the species genetic diversity through a loss of 8 % of alleles and, 50 % of 
private alleles. The EPA considers that the longer-term genetic consequences of 
increasing the geographic isolation of remaining plants are unclear. 
 
The EPA does not consider that a 10 % return of this species would constitute 
satisfactory rehabilitation completion criteria. This, and the likely success of 
translocation for this species, is discussed further below under Rehabilitation. 
 
The EPA notes that this species is found only on the Helena-Aurora Range and that 
the remaining occurrence of the species is not protected in a secure conservation 
reserve. The EPA is of the view that the loss of 17,346 individuals of the threatened 
species Tetratheca aphylla subsp. aphylla is a significant residual impact. 
Furthermore, the EPA considers that the implementation of the proposal is likely to 
cause a threat of serious or irreversible damage to the long-term viability of the 
remaining individuals of this species.  
 
Priority Flora 

The EPA notes that the implementation of the proposal would result in impacts to 
Priority 1 flora species Lepidosperma bungalbin, Acacia adinophylla, Acacia 
shapelleae and Eremophila hamulata and a further nine Priority 3 and Priority 4 
species. 
 
Lepidosperma bungalbin is endemic to the HelenaïAurora Range and restricted to 
BIF habitat. The EPA recognises the proponentôs reduction of the disturbance impact 
to this species and that the implementation of the entire proposal would result in the 
direct and indirect (within a 20 m buffer) loss of 3,806 individuals which equates to 
8.3 % of the known individuals of this species (Figure 6). Should the proponent only 
implement Stage 1 of the proposal (which includes clearing for reserve definition 
drilling of Stage 2) 2,465 individuals (5.4 %) would be lost. 
 
As a result of the proposed footprint revision, the proponent considers the impacts to  
Lepidosperma bungalbin are no longer considered to be significant.  
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Figure 6: Impacts to Lepidosperma bungalbin  
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The EPA notes that the individuals of Lepidosperma bungalbin proposed to be 
removed belong to a distinct genetic cluster that would not be removed in its entirety 
but would be reduced. It is not clear in the genetic assessment (Nevill and Wardell-
Johnson, 2017) what the implications of the loss of these individuals of this genetic 
cluster are to the viability of the species. The EPA also notes that substantial 
numbers (approximately 30 %) of Lepidosperma bungalbin occur within 20 ï 250 m 
of the mining area. As such, the EPA is of the view that impacts may be greater to 
this species than predicted. Indirect impacts to conservation significant taxa are 
discussed further below under Indirect impacts. 
 
Furthermore, the EPA considers that limited evidence exists that the proponent can 
successfully rehabilitate Lepidosperma bungalbin and considers rehabilitation 
activities for this species a high risk approach to mitigation. This is further discussed 
below under Rehabilitation. 
 
The EPA notes that this species is found only on the Helena-Aurora Range and that 
the remaining occurrence of the species is not protected in a secure conservation 
reserve. The EPA is of the view that the loss of 3,806 individuals of the Priority 1 
species Lepidosperma bungalbin is a significant residual impact. Furthermore, the 
EPA considers that the implementation of the proposal is likely to cause a threat of 
serious or irreversible damage to the long-term viability of the remaining individuals 
of this species.  
 
Acacia adinophylla is restricted to BIF habitat and is largely restricted to the Helena-
Aurora Range. The EPA recognises the proponentôs reduction of the disturbance 
impact to this species and that the implementation of the entire proposal would result 
in the direct and indirect (within a 20 m buffer) loss of 1,256 individuals, or 11.9 % of 
the known individuals of this species. Should the proponent only implement Stage 1 
of the proposal (which includes clearing for reserve definition drilling of Stage 2) 
1,010 individuals (9.6 %) would be lost. 
 
The EPA notes that Acacia adinophylla is not restricted to the high ridgeline of the 
Helena-Aurora Range and is distributed across vegetation units and landform 
elements. As such, the EPA considers that the risk of fragmentation and isolation to 
this species is low and the loss of 1,256 individuals is not significant. 
 
Acacia shapelleae is endemic to the HelenaïAurora Range, has a very small 
population of just over 1,000 plants and is restricted to BIF habitat. The proposal will 
impact on 16 individuals of Acacia shapelleae which equates to 1.2 % of the known 
individuals. The EPA notes that sub-populations of this species are disjunct across 
the Helena-Aurora Range and considers that the proposal will not substantially 
increase fragmentation of the species. The EPA is of the view that the loss of 16 
individuals of the Priority 1 species Acacia shapelleae is not significant.  
 
The Priority 1 species Eremophila hamulata has been newly described (Burchell and 
Brown, 2016) since the ERD was finalised. Records of Eremophila rugosa in the 
study area are now considered to represent records of Eremophila hamulata. 
Eremophila rugosa was recorded from multiple quadrats (over 20) over three 
separate survey phases. Within the study area this species is restricted to the plains 
around the BIF ridges and the great majority of occurrences were outside the 
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proposal footprint. The EPA notes that targeted surveys were not undertaken for this 
species as the proponent was not aware at the time of its Priority 1 status.  
 
The EPA is of the view that given this species is not restricted to the BIF landforms, it 
is highly likely that more records would be found if targeted surveys were 
undertaken. The proponent identifies 39 records of this species in the local area and 
it appears that up to six records may be impacted by the proposal. As this species is 
found in scattered locations over a distance of more than 200 km, and the local 
population would not be fragmented, the EPA considers there is a low risk that this 
species would be significantly impacted by the proposal. 
 
The EPA notes that the nine Priority 3 and Priority 4 species are not restricted to the 
HelenaïAurora Range but have distributions centred on or around BIF in the region. 
The EPA recognises that potential cumulative direct and indirect impacts from the 
proposal range from 2.3 % to 21.6 % (Table 4). The EPA notes that for three 
species, Neurachne annularis (P3) Stenanthemum newbeyi (P3) and Banskia 
arborea (P4) the cumulative impacts from the proposal are at 10%, 13.7% and 21.6% 
respectively of the total number surveyed. The EPA notes that targeted surveys for 
these species have not occurred across their full ranges, however records indicate 
that these species occur more broadly on the BIF ranges of the Mount Manning 
Region. The EPA is of the view that impacts to the Priority 3 and Priority 4 species 
would not be significant. 
 
Vegetation Communities 

The EPA recognises that the proposal falls within the Great Western Woodlands 
which is considered to be the largest remaining tract of Mediterranean climate 
woodland on Earth (DEC, 2010b). 
 
The EPA notes that implementation of the proposal would result in the loss of 6.3 % 
of the HelenaïAurora Range PEC. Should the proponent only implement Stage 1 of 
the proposal (which includes clearing for reserve definition drilling of Stage 2) 5.6 % 
would be lost. The proposal would also disrupt connectivity along the southern side 
of the range, which may adversely affect the species that make up the Helenaï
Aurora Range PEC. 
 
The EPA notes that the largest impacts to vegetation units are those to: 

¶ PSRN6 (33.2 %, or 21.9 % for Stage 1). 

¶ PSRN7 (22.7 %, or 10.3 % for Stage 1). 
 
These vegetation units are associated with the core habitats of the rare and endemic 
flora on the HelenaïAurora Range and have very restricted distributions of 60.1 ha 
and 47.3 ha respectively.   
 
The EPA notes that Parks and Wildlife has raised concerns regarding the substantial 
loss of these significant vegetation units and advises that if these particular units 
were assessed individually, based on their extremely restricted nature and threats, 
they would both meet the criteria for consideration as Threatened Ecological 
Communities (TECs), potentially as critically endangered. Parks and Wildlife advise 
that there are very few vegetation-based TECs in WA that have a total known 
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distribution of less than 50 ha, with most being known to cover at least 100 ha and 
that extents of 60 ha and 47 ha indicate an extreme level of natural rarity.  
 
The EPA recognises that the Helena-Aurora PEC is a complex of plant communities 
comprised of a series of vegetation units and flora taxa, several of which are 
threatened or potentially threatened and are proposed to be significantly impacted by 
the proposal. The EPA is of the view that a significant residual impact remains for the 
Helena-Aurora Range PEC. 
 
Conservation Significant Species and Communities Management Plan 

The EPA notes that the proponent has prepared a Conservation Significant Species 
and Communities Management Plan (MRL, 2017a), as required by the ESD. The 
proponent states that the primary aim of the plan (MRL, 2017a) is to protect 
conservation significant flora and vegetation that remains after land clearing and has 
provided mitigation and management measures within it. 
 
The EPA considers that the Conservation Significant Species and Communities 
Management Plan (MRL, 2017a), in its current form, does not provide sufficient site 
specific management and monitoring measures for the conservation significant 
species and the vegetation communities that would be affected by the proposal.   
 
Indirect impacts  

The proponent states that it cannot predict the most likely causes of indirect impacts 
or the scale of those impacts, however maintains that through effective monitoring 
throughout the life of the proposal, any possible indirect impacts could be 
determined, and the appropriate management actions implemented. The proponent 
concludes that the current approach of assuming total loss of plants within the 20 m 
buffer provides a reasonable approximation of indirect impacts. 
 
With respect to the potential instability of landforms as a result of excavation and 
blasting and the potential implications for conservation significant flora and 
vegetation present within close proximity to the pit walls, the proponent proposes to 
address landform stability as part of its Mining Proposal to be assessed by the DMP 
under the Mining Act 1978. The proponent advises that geotechnical stability will also 
be monitored and managed over the life of the mine in accordance with a Ground 
Control Management Plan and any possible indirect impacts could be determined, 
and the appropriate management actions implemented. The proponent advised that 
the Ground Control Management Plan was not available for EPA review during the 
assessment, rather it would be developed and implemented during mining. 
 
The EPA notes that the DMP raised concerns in its advice regarding the potential for 
landform slope failures and advised that further investigations are required in order to 
adequately assess potential impacts on landform stability and integrity.  
 
The EPA also notes Parks and Wildlife advice that without scientific justification 
specific to this area, and recognising the high conservation values at risk, a distance 
of 20 m from disturbances is not considered to provide an adequate basis for 
conservative estimates of impacts on conservation significant species and 
communities at risk from this proposal. Parks and Wildlife recommended that a 
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precautionary approach should be taken to address the uncertainty in impact 
predictions by considering realistic potential worst case scenario impacts and 
evaluating the potential range of impacts on species and communities on that basis. 
Parks and Wildlife is of the view that a more conservative approach in this case 
would be to utilise a 50 to 100 m buffer around pits and waste dumps, and a smaller 
buffer along drainage lines and infrastructure. 
 
The EPA is of the view that uncertainty remains at this stage regarding the likelihood 
and extent of indirect impacts from the proposed mining operations and the 
implications for conservation significant flora and vegetation. The EPA notes that 
substantial conservation significant flora species remain within close proximity to the 
Bungalbin East mine pit, in particular threatened flora Tetratheca aphylla subsp. 
aphylla and Priority 1 flora Lepidosperma bungalbin.  
 
Furthermore, the EPA notes that the remaining populations would be exposed to a 
range of factors including dust, changed wind conditions, changed hydrological 
regimes, increased exposure and disturbance to habitat and potential landform 
failures. As such, the potential impacts to flora and vegetation could be greater than 
predicted and may further contribute to the serious and irreversible impacts to these 
species. 
 
Rehabilitation 

The EPA notes that the proponent has provided a Rehabilitation and Mine Closure 
Plan (MRL, 2017e) and is proposing to partially backfill the south node of the 
Bungalbin East pit, and revegetate this area. However, the open pit voids are unlikely 
to be conducive to revegetation and 187.2 ha of permanent alterations to the BIF 
landforms would remain post mining. 
 
The Rehabilitation and Mine Closure Plan (MRL, 2017e) states that following mining, 
and subsequent rehabilitation and closure, the pre-mining land use will be reinstated, 
that being a Conservation Park. The proponent recognises that it will not be possible 
to reinstate ñnaturalò ecosystems identical to the original ecosystems. 
 
The EPA notes that the proponent is proposing a target of 10 % return of threatened 
species Tetratheca aphylla subsp. aphylla species to waste rock dumps or to existing 
suitable habitat. The EPA does not consider that a 10 % return of this species, and of 
this conservation significant species alone, would constitute satisfactorily 
rehabilitation completion criteria. Notwithstanding the above, the EPA notes that the 
proponent provided a Flora Species Distribution Modelling Report (Di Virgilio et al., 
2016) which provided species distribution models to identify topographic and 
geochemical conditions defining range boundaries of 18 conservation-significant 
plant species on the HelenaïAurora Range and surrounds, and to determine the 
locations where each species is likely to occur. The EPA is of the view that this study 
may provide a preliminary theoretical basis for the proponent to build on, however no 
evidence exists to confirm suitable locations to re-establish Tetratheca aphylla 
subsp. aphylla.  
 
The proponent acknowledges that insufficient information exists for Tetratheca 
aphylla subsp. aphylla to enable translocation in the wild or to regrow it in 
rehabilitation from direct seeding or cuttings. The proponent proposes to fund an 
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Interim Recovery Plan for this species that would include the necessary research to 
explore the feasibility of translocation in the future. The EPA is of the view that other 
research and investigations within the broader BIF iron ore industry may indicate the 
potential for successful propagation, establishment and survival of BIF specialist flora 
on appropriate translocation sites. However, successful establishment of post-mining 
rehabilitation that incorporates conservation significant flora taxa or communities has 
not been demonstrated to date within the industry. 
 
The EPA notes the work of Yates et al. (2011), which states that while it may be 
possible to reintroduce Tetratheca aphylla subsp. aphylla as seedlings (which has a 
generally higher success rate than direct seeding), there are still very high mortality 
rates for seedling and juvenile plants, suggesting that reintroduction remains a very 
high-risk conservation strategy.  
 
The EPA notes DEE advice that there exists a low likelihood that 1,700 Tetratheca 
aphylla subsp. aphylla plants would be established successfully over rehabilitated 
landforms and/or in existing suitable habitat. Given the uncertainty of success of 
translocation, the DEE advised that it is unlikely that it would consider translocation 
as an effective mitigation measure unless the proponent specifically considers its 
Policy Statement Translocation of Listed Threatened Species ï Assessment under 
Chapter 4 of the EPBC Act (DSEWPandC, 2013). 
 
The EPA considers that at this stage there is little evidence to suggest that this 
species could be confidentially translocated. Potential translocation sites have not 
been identified and any successful reintroduction would need to consider how to 
confer competitive advantage over more widespread species. Research and field 
trials would be required to provide confidence in this approach. The EPA considers 
that translocation of Tetratheca aphylla subsp. aphylla is a high-risk approach to 
mitigation and little evidence has been provided by the proponent to lower this risk. 
 
The EPA notes that the proponent proposes to restore some habitat and replace 
numbers and genetic material of some conservation significant taxa, particularly in 
the case of the southern pit at Bungalbin East which will be partially backfilled. The 
EPA notes with respect to Lepidosperma bungalbin that there has been no specific 
studies on the breeding systems, demography, propagation or establishment of this 
species. It is therefore unknown to what degree the species might be fissure 
dependent, how it might respond to reintroduction or what its breeding systems are, 
all of which are important to determine prior to reintroduction activities.  
 
The EPA considers that the current proposed rehabilitation measures do not provide 
a sufficient level of confidence that the proponent would be able to mitigate and 
manage impacts from the proposal. 
 
The current land use for the area is a Conservation Park, and the area is being 
actively managed by Parks and Wildlife for biodiversity conservation and recreational 
nature based tourism. The EPA notes the concerns raised by Parks and Wildlife 
regarding levels of impact to the flora and vegetation and that there is little 
confidence or evidence of successful restoration, rehabilitation or mitigation of values 
impacted by the proposal and therefore a lack of confidence.   
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Parks and Wildlife also stated that there is a high level of uncertainty as to whether 
the closure outcomes would be acceptable for inclusion in the MMHARCP or whether 
acceptable outcomes would be achievable or economic. The proponent has 
responded that it is not able to comment on whether the closure outcomes would be 
acceptable for inclusion in the MMHARCP, except to say that relinquishment is 
unlikely to occur if there is a requirement for ongoing maintenance. 
 
The EPA notes the advice of the DMP that the revised Rehabilitation and Mine 
Closure Plan (MRL, 2017e) is very conceptual and preliminary and would require 
further work on closure objectives and completion criteria in consultation with the 
DMP and Parks and Wildlife. As such, the DMP could not provide confidence that the 
proposed management strategies outlined in the ERD (MRL, 2016c) and the 
Rehabilitation and Mine Closure Plan (MRL, 2017e) would be able to adequately 
manage key risks associated with the proposal. The DMP also noted that the open 
pit voids and waste rock dumps are not likely to be compatible with the proposed 
outcomes to maintain the values of the Conservation Park. 
 
The EPA recognises the difficulties associated with re-establishment of BIF endemic 
flora species and the very specific habitat requirements of the species affected by the 
proposal.  
 
The EPA has considered the proposed implementation of a staged approach by the 
proponent at Bungalbin East mining area and is of the view that as the proposed 
Stage 1 area would also include clearing and reserve definition drilling of the Stage 2 
area it is not clear how the staging benefits the important flora and vegetation values 
at risk from the proposal. Furthermore, adequate information from the proponent to 
determine what óconditionsô could be imposed by the Minister for Environment to 
enable progression from Stage 1 mining to Stage 2 mining is absent. The EPA 
considers that the implementation of staging at Bungalbin East pit would not mitigate 
the significant residual impacts that remain for flora and vegetation.  
 
The EPA has considered the principle of the conservation of biological diversity and 
ecological integrity and is of the view that the proposal would result in significant 
impacts to the biological diversity and ecological integrity of the environment through 
the loss of threatened flora individuals and critical habitat, numerous Priority flora, 
restricted vegetation communities and the Helena-Aurora PEC. The EPA also 
considers that the proposal would result in a serious and/or irreversible impact to the 
biological diversity and ecological integrity of the area through the loss of endemic, 
rare and restricted flora species and critical habitat.The EPA considers the extent of 
impacts to a high aggregation of flora and vegetation values to be significant.  
Furthermore, the EPA considers that there is limited evidence to show that the flora 
and vegetation values of the proposal area can be successfully rehabilitated and that 
the rehabilitated mining areas will be returned back to a stable, functioning, self-
sustaining ecosystem, consistent with the surrounding environment, and compatible 
with the MMHARCP.  
 
The EPA has considered the principle of intergenerational equity and is of the view 
that the proposal would result in a decline in the health, diversity and productivity of 
flora and vegetation into the future. 
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Despite the measures identified by the proponent to avoid or minimise impacts to 
flora and vegetation, implementation of the proposal would present a threat of 
serious or irreversible damage to the long-term viability of the remaining individuals 
of threatened flora Tetratheca aphylla subsp. aphylla and Priority 1 flora species 
Lepidosperma bungalbin. Furthermore, the EPA considers that there is a lack of full 
scientific certainty about the nature and scope of the threat to these species.  
 
Following careful evaluation and an assessment of the risk-weighted consequences 
of various options put forward by the proponent, the EPA has concluded that the 
appropriate precautionary measure is that the proposal not be implemented. 
 
Appendix 3 outlines further how the EPA considered these principles in its 
assessment. 
 

Significant residual impacts 

The EPA notes the proponentôs view that significant residual impacts only remain for 
Tetratheca aphylla subsp. aphylla, PSRN6, PSRN7 and the HelenaïAurora Range 
PEC. The proponent has advised (MRL, 2017b) that should the EPA identify that the 
impact to Leucopogon spectabilis is significant the proposed offset package, in 
particular surrendering its exploration tenure, would counterbalance those impacts. 
 
After considering the mitigation hierarchy, the EPA considers that the significant 
residual impacts of the proposal are: 

¶ 575 ha of native vegetation clearing within the MMHARCP. 

¶ 110 individuals (or 0.8 %) of Leucopogon spectabilis (Threatened Flora). 

¶ 17,346 individuals (or 19.7 %) of Tetratheca aphylla subsp. aphylla (Threatened 
Flora). 

¶ 3, 806 individuals (or 8.3 %) of Lepidosperma bungalbin (Priority 1). 

¶ 349 ha (6.3 %) of the HelenaïAurora Range PEC. 
 
The EPA is of the view that the proposed offsets do not readily or confidently 
counterbalance the significant residual impacts for Flora and Vegetation. The 
adequacy of the proposed offsets is further discussed in Section 5 Offsets. 
 

Summary 

The EPA has paid particular attention to:  

¶ The precautionary principle, the principle of intergenerational equity and the 
principle of conservation of biological diversity and ecological integrity. 

¶ Relevant EPA guidance pertaining to flora and vegetation. 

¶ The loss of 575 ha of native vegetation within the MMHARCP which is 
managed by the Parks and Wildlife for the purpose of conservation and 
nature-based tourism and recreation. 

¶ The loss of 110 individuals (or 0.8 %) of threatened flora species Leucopogon 
spectabilis with the highest IUCN threat ranking of critically endangered. 
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¶ The loss of 17,346 individuals (or 19.7 %), fragmentation of the population and 
loss of genetic diversity of threatened flora species Tetratheca aphylla subsp. 
aphylla with the IUCN threat ranking of vulnerable.   

¶ The loss of 3,806 individuals (or 8.3 %) of Priority 1 flora Lepidosperma 
bungalbin. 

¶ The significant residual impacts to the Priority 1 HelenaïAurora Range PEC 
which includes conservation significant taxa and restricted vegetation units. 

¶ The residual impacts to a further three Priority 1 species and nine Priority 3 
and Priority 4 flora species. 

¶ The likelihood, extent, level of threat and consequences of the potential direct 
and indirect impacts of the proposal to conservation significant flora taxa and 
communities. 

¶ The proponentôs proposed impact avoidance, minimisation and proposed 
rehabilitation measures, including changes to the proposal. 

¶ The lack of evidence within the industry of successful post-mining 
rehabilitation in BIF habitat that incorporates conservation significant taxa and 
communities. 

¶ The uncertainty regarding the likely success of translocation for Tetratheca 
aphylla subsp. aphylla. 

¶ Advice from the DEE, Parks and Wildlife and the DMP. 

¶ Public submissions received and the public interest in the proposal. 

 

The EPA considers, having regard to the relevant EP Act principles and 
environmental objective for flora and vegetation, that the impacts to this factor are 
not manageable and would remain significant, due to: 

¶ The extent of the impacts to populations of endemic threatened flora species, 
numerous Priority flora species, restricted vegetation communities and the 
HelenaïAurora PEC.  

¶ The serious and irreversible threat to Tetratheca aphylla subsp. aphylla and 
Lepidosperma bungalbin. 

¶ The impacts may be greater than predicted due to: the implications of the 
proposal fragmenting the populations of conservation significant taxa with 
ensuing impacts to genetic transfer and pollination systems; and potential 
indirect impacts. The threatened flora taxa are endemic to the Helena-Aurora 
Range and no individuals are represented within secure conservation tenure.  

¶ Insufficient evidence that the flora and vegetation values can be successfully 
rehabilitated and that the rehabilitated mining areas would be returned back to 
a stable, functioning, self-sustaining ecosystem, consistent with the 
surrounding environment, and compatible with the MMHARCP.  
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4.2 Subterranean Fauna 

EPA Objective 

The EPAôs environmental objective for this factor is to protect subterranean fauna so 
that biological diversity and ecological integrity are maintained.   
 

Relevant policy and guidance 

The EPA considers that the following current environmental policy and guidance is 
relevant to its assessment of the proposal for this factor: 

¶ Environmental Factor Guideline - Subterranean Fauna (EPA, 2016f) 

¶ Technical Guidance - Subterranean fauna survey (EPA, 2013) 

¶ Technical Guidance - Sampling methods for subterranean fauna (EPA, 2007). 
 
The considerations for environmental impact assessment for this factor are outlined 
in Environmental Factor Guideline - Subterranean Fauna (EPA, 2016f). 
 

EPA assessment 

For this assessment, the EPA recognises that there are inherent links between the 
subterranean fauna factor and other key environmental factors due to the complex 
interrelated nature of ecosystems. The presence of subterranean fauna is strongly 
linked to geology and hydrology and the availability of suitable micro-habitats, for 
example, air-filled voids or caves for troglofauna, and aquifers that are not 
hypersaline for stygofauna. Yilgarn BIF landforms are known to provide specialised 
habitats which host endemic, rare and restricted subterranean fauna species. 
 

Environmental values 

Subterranean fauna surveys 

Previous surveys as part of the J4 proposal (Ministerial Statement 0988) included a 
single survey of the J5 proposal area and other sites in the vicinity of the proposal 
development envelope. The proponent collated the information from previous 
surveys in the proposal areas and regionally, and undertook two surveys in the J5 
deposit, four surveys in the Bungalbin East deposit and two in the Bungalbin Central 
deposit. The subterranean fauna surveys conducted for this proposal were 
undertaken between 2012 and 2015 (Figure 7).  
 
The EPA is of the view that the proponent gave due consideration to the EPA Factor 
Guideline and Technical Guidance, however the work was not fully consistent with 
the requirements of the ESD or Technical Guidance ï Subterranean Fauna Surveys 
(2013) as the surveys were not conducted both within and outside the proposed 
impact areas.
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Figure 7: Troglofauna sampling and optical televiewer holes
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The proponent advised the EPA that Parks and Wildlife had advised it preferred that 
existing drill holes were used in proposed subterranean surveys (and biological and 
physical surrogates if required) in the assessment to avoid any further ground 
disturbance in the MMHARCP. The EPA advised the proponent that should it wish to 
undertake a program for any investigation works the program must be submitted to 
the EPA for its consideration. No program for minor or preliminary or investigation 
works has been submitted to the EPA, the DMP or Parks and Wildlife throughout the 
assessment. The proponent states in the RtS that it did not undertake subterranean 
fauna surveys outside of the disturbance area as it did not consider it a practicable 
option in the context of the proposal due to:  

¶ Opposition from the Commission and Parks and Wildlife. 

¶ The assumption that approval by the EPA would not be within the timetable 
set for assessment of the proposal. 

¶ The assessment approach for additional drilling being disproportionate to the 
level of impact.  

 
The proponent requested to terminate the formal EPA assessment of the J5 drilling 
proposal (Assessment 1995) and did not submit a drilling proposal for the Bungalbin 
East area in order to avoid causing unnecessary harm outside the disturbance 
footprint, in particular at Bungalbin East where threatened flora would be impacted.   
 
The proponent undertook habitat characterisation using optical televiewer to 
determine the prospectivity of troglofauna habitat in the lithologies within the 
development envelopes, and a comparative genetic analysis of troglofauna 
specimens from within and outside the development envelope, to confirm species 
identifications and distributions.  
 
The EPA notes that technical problems accessing suitable drill holes for the optical 
televiewer survey limited the number and distribution of boreholes that could be 
surveyed. The EPA is of the view that evidence of habitat connectivity over the 
deposits was inconclusive. 
  
The EPA recognises that genetic analysis of the existing regional troglofauna 
specimens was limited, as not all specimens held by the WA Museum could be 
accessed, and the quality of some specimens was not suitable for analysis. 
However, the results of the genetic analysis undertaken suggested that troglofauna 
assemblages within J5 and Bungalbin East appear to be distinct to the respective 
hills from which they were recorded (Bennelongia, 2017). 
 
Further sampling of existing boreholes within the J5, Bungalbin East and Bungalbin 
Central deposits was undertaken by the proponent to increase the understanding of 
species distributions. The supplementary sampling used scraping methods only. An 
additional five species were recorded from the J5 deposit, and the known 
distributions of eight previously recorded species was increased. Scrape sampling at 
Bungalbin East collected only specimens of Nematoda sp. and it has been 
suggested that these were probably collected from tree roots and are provisionally 
treated as troglofauna for the assessment (Bennelongia, 2017). The optical 
televiewer footage recorded in the boreholes at Bungalbin East showed that the 
boreholes contained old, cemented drilling fluid and the presence of large caverns or 
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vugs, which may have impeded collection of troglofauna specimens by scrape 
sampling methods. 
 
Stygofauna 

Stygofauna are subterranean fauna species that occur below the water table. 
Regional surveys in the Yilgarn have recorded a depauperate stygofauna 
assemblage in BIF geologies.  
 
The proponent undertook a desktop hydrological assessment but no groundwater 
investigations. The ERD states that the groundwater table is estimated to be 420 m 
Australian Height Datum (AHD) at J5 and 450 mAHD at Bungalbin East. No pit 
dewatering is proposed at either deposit. The ERD states that localised groundwater 
abstraction is required for dust suppression and potable water at a rate of 
1,725 kL/day. Groundwater is discussed further in Section 4.4. 
 
The proponent has concluded that the proposal is unlikely to significantly impact 
stygofauna, based on the results of regional surveys, the depth to groundwater, and 
proposed requirements for dewatering and abstraction.  
 
Troglofauna 

Troglofauna are subterranean fauna species that occur below the ground but above 
the water table. Regionally, they occur widely in moderate diversity and low 
abundance in Yilgarn BIF areas. Surveys at the nearby Jackson 1 and Carina 
deposits recorded five and six species respectively, using a similar sampling effort.  
 
Troglofauna were recorded from both mineralised and unmineralised lithologies 
(Figure 7). Species were most frequently recorded from goethite-hematite ore, 
siliceous BIF and canga outcropping lithologies, and less frequently in colluvium, 
goethite BIF and chert rich BIF. However, these lithologies also reflect the 
distribution of boreholes sampled, which are associated with the areas of 
mineralisation. The outcropping of goethite-hematite is restricted to the disturbance 
area, while canga outcropping is patchily distributed throughout the deposits. 
Siliceous BIF lithology is broadly distributed over and outside both deposits.  
 
The proponent has concluded that the troglofauna species recorded are likely to 
have distributions that extend outside the pit areas based on the inter-connected BIF 
geology of the range, the absence of clear barriers to dispersal, and the known 
distributions of troglofauna species in the Yilgarn BIF region.  
 
The current known distributions of troglofauna species collected from J5 and 
Bungalbin East are illustrated in Figure 8 and Figure 9.  
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Figure 8: Troglofauna species ï arachnids, myriapods and a nematode 
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Figure 9: Troglofauna species ï isopods and insects   
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Jackson 5 

Surveys for troglofauna recorded 16 species of troglofauna, all of which are currently 
known only from the disturbance area of that deposit. The number of species 
recorded at the J5 deposits is higher than existing regional surveys. Of these, ten 
species were collected from multiple (two or more) boreholes and had a 
demonstrated linear range of between 100 m and 1,011 m (Table 7). The 
distributions demonstrate that there is some habitat connectivity for these ten 
species within the J5 disturbance area. Eleven species were recorded as a single 
specimen per borehole, which demonstrates a low abundance of most known 
species in the deposits. 

  
Table 7: Troglofauna species abundance and distribution at Jackson 5 

Species Specimens Boreholes Distribution 

nr Gnaphosidae sp. B21-DNA 7 7 389 m 

Prethopalpus sp. B31/31-DNA 2 2 - 

Chilenophilidae sp. B01 1 1 - 

Cryptops (Trigonocryptops) sp. B03 2 2 358 m 

Pauropodidae sp. B08 2 2 100 m 

Hanseniella sp. B38-DNA 4 4 441 m 

?Buddelundia sp. B03 22 7 445 m 

Troglarmadillo sp. B63 4 1 - 

Trichorhina sp. B28 22 8 976 m 

?Halonsicus sp. B07 1 1 - 

Hemitrinemura sp. B14 12 9 1,011 m 

Meenoplidae sp. B14-DNA 2 2 129 m 

Curculionidae Genus 1 sp. B13 1 1 - 

Curculionidae sp. B01 1 1 - 

Myrtonymus sp. B05 11 7 908 m 

Pselaphinae sp. B13 1 1 - 

 
Two boreholes were surveyed using optical televiewer in the J5 deposit. The results 
indicated that habitat appeared to be prospective for troglofauna. However, the 
boreholes sampled were both located at the western end of the pit disturbance area, 
approximately 500 m apart. Therefore, the optical televiewer results were not 
sufficient to provide an overview of the prospectivity of habitat over the extent of the 
deposit. 
 

Bungalbin East 

Surveys for troglofauna recorded five species, all of them known only from the 
disturbance area of that deposit. The majority of the species collected were 
singletons and all species are known only from one bore (Table 8). The number of 
species recorded at Bungalbin East are comparative to other regional surveys.  
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Table 8: Troglofauna species abundance and distribution at Bungalbin East  

*Provisional troglofauna taxa. 

Species Specimens Boreholes Distribution 

Nematoda sp.* 35 1 - 

Pauropodidae sp. B36 1 1 - 

Philosciidae óbungalbinô 1 1 - 

Trichorhina sp. B30 1 1 - 

Myrtonymus sp. B06 1 1 - 

 
Five boreholes were surveyed using the optical televiewer at Bungalbin East in both 
the western (three bores) and eastern (two bores) extent of the pit disturbance area. 
The survey demonstrated that there was ólowô (three bores) and óprospectiveô (two 
bores) habitat for troglofauna in the disturbance area. However, the proponent did 
not provide an indication of where the surveyed bores were located in relation to the 
proposal to be able to determine the prospectivity over the extent of the deposit. 
 

Bungalbin Central 

Four holes were sampled at Bungalbin Central as reference sites outside of the 
disturbance area and only two specimens of one species, Hanseniella sp. B29, was 
collected from a single borehole. Three boreholes were surveyed using optical 
televiewer at the Bungalbin Central deposit and the images showed that there was 
prospective troglofauna habitat in all.  
 

Impacts to subterranean fauna 

The EPA notes that no surveys for stygofauna have been conducted in the areas 
associated with the proposed groundwater abstraction. The EPA notes that the 
proponent is of the view that impacts to stygofauna species would not be significant 
as groundwater abstraction proposed is limited to a small amount required for dust 
suppression, and dewatering is not proposed. 
 
The direct impacts to troglofauna are the loss and degradation of habitat associated 
with mining activity. The EPA notes that the proposal would impact 16 species 
known only from J5 and five species known only from the Bungalbin East 
disturbance areas through removal of mineralised rock that supports and has the 
potential to support troglofauna habitat.  
 
The EPA considers that due to the survey limitations the proponent has not fully 
identified the potential impacts of the proposal consistent with the Environmental 
Factor Guideline ï Subterranean Fauna (EPA, 2016f). The implications of this to the 
EPAôs assessment are discussed further below. 
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Proponentôs application of the mitigation hierarchy 

The EPA notes that the proponent has applied the mitigation hierarchy (avoid, 
minimise and rehabilitate) in the ERD and the RtS in an attempt to reduce the 
impacts of the proposal on subterranean fauna. 
 
In response to the submissions on the ERD, the proponent reduced the total mine pit 
area at Bungalbin East by 36 ha (5.9 %) from 147 ha to 111 ha. The proponent also 
proposed a staged approach to pit implementation at Bungalbin East mining area as 
discussed in Section 2.2. 
 
The proposed changes do not provide any additional mitigation for the five 
troglofauna species restricted to the Bungalbin East proposal area.  
 
The proponent states that no specific mitigation or management of subterranean 
fauna is proposed because: 

¶ There are no stygofauna species likely to occur within the disturbance area. 

¶ The volume of troglofauna habitat that will be lost relative to the potential 
troglofauna habitat available beyond the disturbance area is small. 

 

Assessment of impacts 

The EPA has assessed the potential impacts to subterranean fauna in the context of 
the considerations for environmental assessment impact as outlined in 
Environmental Factor Guideline: Subterranean Fauna (EPA, 2016f); Technical 
Guidance: Subterranean fauna survey (EPA, 2013); and Technical Guidance: 
Sampling methods for subterranean fauna (EPA, 2007b).  
 
The key issues raised in the public submissions with respect to subterranean fauna 
included: 

¶ Uncertainty regarding the distribution of troglofauna species outside of the 
mine pit areas. 

¶ Remaining uncertainty regarding whether or not only those species recorded 
from within the pit areas will be threatened by mining associated with the 
proposal. 

¶ Statements in the ERD inferring broader distributions of apparently restricted 
taxa are not able to be verified without provision of further supporting 
evidence/information. 

¶ Uncertainty regarding troglofauna taxonomy. 

¶ Little available geological information to inform the assessment of potential 
habitats for troglofauna species. 

¶ Lack of stygofauna surveys. 

¶ Lack of proposed management or mitigation. 

¶ Concern that species would be heading for extinction due to human activity. 
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¶ Concern that the proposal would directly impact some troglofauna individuals 
from identified species as well as potential habitat. 

¶ Concern that conclusions drawn on environmental risk are overly tenuous for 
the potential impacts in an area of high conservation value. 

 
Stygofauna 

The EPA notes that the proponent is of the view that impacts to stygofauna species 
would not be significant as proposed groundwater abstraction is limited to a small 
amount required for dust suppression, and dewatering is not proposed. 
 
The EPA considers that uncertainty remains regarding the potential impacts to 
stygofauna from groundwater abstraction as a result of the implementation of the 
proposal but considers that the proposal would present a low risk to stygofauna. 

Troglofauna 

The EPA acknowledges that the proponent undertook habitat characterisation by 
using optical televiewer to determine the prospectivity of troglofauna habitat in the 
lithologies within the development envelopes, and a comparative genetic analysis of 
troglofauna specimens from within and outside the development envelope to confirm 
species identifications and distributions. However, the EPA notes that technical 
problems accessing suitable drill holes for the optical televiewer survey limited the 
number and distribution of boreholes that could be surveyed, and that evidence of 
habitat connectivity over the deposits was inconclusive. 
 
The EPA notes that the results of the genetic analysis suggested that troglofauna 
assemblages within J5 and Bungalbin East appear to be distinct to the respective 
hills from which they were recorded (Bennelongia, 2017). 
 
The EPA notes that the proponent considers that additional troglofauna habitat is 
present to the north-west at the Jackson Range and to the south-west from 
Bungalbin East. However the EPA is of the view that sufficient evidence to support 
the proponentôs assumption regarding habitat connectivity has not been provided. As 
such, uncertainty remains as to whether the 21 troglofauna species found only within 
the disturbance areas would also be found outside in areas that are not proposed to 
be impacted. The EPA considers this unresolved risk for a potentially high impact to 
troglofauna species remains and the EPA could not responsibly recommend the 
proposal proceed with the chance of loss of 21 troglofauna species. 
 
Despite the measures identified by the proponent to avoid or minimise impacts to 
subterranean fauna, implementation of the proposal would present a threat of 
serious or irreversible damage to the viability/survival of troglofauna species. 
Furthermore, the EPA considers that there is a lack of full scientific certainty 
regarding whether the 21 troglofauna species currently only identified within the 
disturbance footprints would also be found outside in areas not impacted. Following 
careful evaluation and an assessment of the risk weighted consequences of various 
options put forward by the proponent, the EPA has concluded that the appropriate 
precautionary measure is that the proposal not be implemented. 
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The EPA has also considered the principle of the conservation of biological diversity 
and ecological integrity and is of the view that the proposal would result in significant 
impacts to the biological diversity and ecological integrity of the environment.  This 
would occur through the loss of described troglofauna species which are known only 
from the J5 and Bungalbin East disturbance areas, and their habitat within the 
proposed mine pit areas for which there is a level of uncertainty regarding habitat 
connectivity beyond the proposed pit disturbance areas.   
 
Appendix 3 outlines further how the EPA considered these principles in its 
assessment. 

Significant residual impacts 

The proposal would impact 16 species known only from the J5 area and five species 
known only from the Bungalbin East area through removal of mineralised rock that 
supports and has the potential to support troglofauna habitat.  
 
The EPA is of the view that the residual impact to subterranean fauna therefore 
comprises the removal of all troglofauna individuals and their habitat within the 
disturbance areas at J5 and Bungalbin East mine pit areas.  
 
The EPA notes that no offsets have been proposed for subterranean fauna as the 
proponent considers that the proposal is unlikely to have a significant impact on 
subterranean fauna. 
 

Summary 

The EPA has paid particular attention to: 

¶ The precautionary principle and the principle of conservation of biological 
diversity and ecological integrity. 

¶ Relevant EPA guidance pertaining to subterranean fauna. 

¶ The proponentôs proposed avoidance and minimisation measures, including 
changes to the proposal. 

¶ Twenty one species of troglofauna are currently known only from within the 
mine pit disturbance areas. 

¶ The proponentôs case for the potential for species currently known only within 
the mine pit disturbance areas to be found outside. 

¶ The removal of 70 % goethite mineralisation, 10 % of siliceous BIF and 30 % 
canga outcropping lithologies known to support or potential to support 
troglofauna habitat within 61 ha at J5 and 111 ha at Bungalbin East.  

 
The EPA considers, having regard to the relevant EP Act principles and 
environmental objective for subterranean fauna, that the likely residual impact to 
troglofauna species remains significant. This is due to the serious and irreversible 
threat to the viability/survival of troglofauna species currently only identified from 
within the disturbance areas. The EPA considers that evidence to confirm habitat 
connectivity beyond the proposed impacted areas is inadequate and therefore it 
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cannot be reliably concluded that the troglofauna species found only in the impacted 
areas would also be found outside these areas.  
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4.3 Terrestrial Fauna 

EPA Objective 

The EPAôs environmental objective for this factor is to protect terrestrial fauna so that 
biological diversity and ecological integrity are maintained.   
 

Relevant policy and guidance 

The EPA considers that the following current environmental policy and guidance is 
relevant to its assessment of the proposal for this factor: 

¶ Environmental Factor Guideline - Terrestrial Fauna (EPA, 2016g) 

¶ Technical Guidance - Sampling methods for terrestrial vertebrate fauna (EPA, 
2016i) 

¶ Technical Guidance - Terrestrial fauna surveys (EPA, 2016k)  

¶ Technical Guidance - Sampling of short range endemic invertebrate fauna 
(EPA, 2016j). 

 
The considerations for environmental impact assessment for this factor are outlined 
in Environmental Factor Guideline - Terrestrial Fauna (EPA, 2016g). 
 
As the proposal is also being assessed under the Bilateral Agreement between the 
Commonwealth of Australia and the State of WA under Section 45 of the EPBC Act, 
Commonwealth policy and guidance also applies to this assessment. Section 6 
outlines the survey guidelines, conservation advice and species specific recovery 
plans for relevant species listed under the EPBC Act that are relevant for the 
assessment. 

 

EPA assessment 

The EPA considers that the information provided in the ERD (MRL, 2016c) and the 
RtS (MRL, 2017b) is sufficient to enable the EPA to undertake its assessment of 
Terrestrial Fauna for this proposal. 
 
For this assessment, the EPA recognises the inherent links between terrestrial fauna 
and other key environmental factors, as fauna rely on a range of habitat and 
ecological conditions of the terrestrial environment. As a result of the direct impacts 
to flora and vegetation and landforms, terrestrial fauna would be impacted due to 
their reliance on these environmental values as habitat. 
 

Environmental values 

Numerous surveys have occurred across the HelenaïAurora Range and this 
previously published data, in addition to the surveys conducted for this proposal, 
show that the area is of considerable significance for fauna and that it has diverse 
vertebrate and short range endemic (SRE) invertebrate fauna assemblages. The 
habitats around the proposal area have a high diversity of some terrestrial vertebrate 
groups and these habitats remain largely intact as relatively few herbivorous 
mammal pest species have been recorded in the area. The HelenaïAurora Range is 
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also located in the interzone between the mesic south-west and the arid interior. This 
results in a combination of fauna from both bioregions, with some of these 
populations being of conservation significance as they are at the limits of their range. 
 
Vertebrate fauna 

The proponent commissioned a multi-season Level 2 vertebrate fauna survey 
(Ecologia Environment, 2016b) for the proposal area. The study area covered the 
entire HelenaïAurora Range and the eastern extent of the Jackson Range. 
 
The EPA considers that the terrestrial fauna surveys for this proposal were 
undertaken in accordance with the requirements of Guidance Statement No. 56 
(EPA 2004b) and the Technical Guide ï Terrestrial Vertebrate Fauna Surveys for 
Environmental Impact Assessment (EPA and DEC, 2010).  
 
The proponent mapped six major vertebrate fauna habitat types within the study 
area. Within these areas, the surveys recorded 17 species of mammals, 87 species 
of birds, 48 species of reptiles and two species of amphibians.  Of these, four 
species are listed under the WC Act and one under the EPBC Act: 

¶ Malleefowl (Leipoa ocellata) (vulnerable, Schedule 3 of the WC Act and 
vulnerable, EPBC Act) 

¶ Fork-tailed swift (Apus pacificus) (migratory, Schedule 5 of the WC Act) 

¶ Rainbow bee-eater (Merops ornatus) (migratory, Schedule 5 of the WC Act) 

¶ Peregrine falcon (Falco peregrinus) (other, Schedule 7 of the WC Act). 
 
The proponent considered there was a medium likelihood of the chuditch (Dasyurus 
geoffroii) and woma (Aspidites ramsayi) occurring in the study area. However while 
suitable habitat is broadly present, only a few records for each species have 
previously been recorded within 100 km, and they were not recorded during the 
surveys undertaken for this proposal (MRL, 2016c). 
 
Based on advice from Parks and Wildlife, the proponent also considered, that 
several species may at least be partially dependant on the BIF ranges habitat and 
the HelenaïAurora Range, although these are not listed under the WC Act. These 
species are the little woodswallow, western yellow robin, Woolleyôs pseudantechinus, 
shy heathwren, slender blue-tongue, gilled slender blue-tongue and long-tailed 
dunnart. 
 
Invertebrate fauna 

The proponent undertook two SRE fauna surveys in 2012 and 2015 (Bennelongia, 
2016) for the proposal area and surveyed all seven major SRE fauna habitat types 
occurring in proximity to the proposal. The survey area included sites within the 
development envelope, and reference areas outside the development area including 
in the MMHARCP, at Mt Jackson and at Mt Geraldine, and used predominately hand 
foraging methods to record species present.  
 
Yilgarn BIF landforms are known to provide specialised habitats which may host 
endemic, rare and restricted SRE fauna species. The ERD stated that 449 
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specimens belonging to least 80 species across the seven SRE invertebrate groups 
were collected during the surveys. The ERD also identified one Priority 4 species, 
two species of confirmed SREs and considered 51 of the species recorded to be 
potential SREs. Of the 51 species, 47 were collected both inside and outside the 
development envelope and six were found only within the development envelope 
(MRL, 2016c).   
 
In its RtS, the proponent reviewed the distribution and likelihood of species found 
across the two surveys and increased the number found only within the development 
envelope from six to 13 species. In undertaking these revisions, the proponent has 
revised the distribution of many of the species and both added and removed species 
considered to be potential SREs and those species found only within the 
development envelope.   
 
The proponent has recorded 22 described species, of which four are confirmed 
SREs. These species were found both within and outside the development envelope: 

¶ Idiosoma nigrum (recorded as Idiosoma sp. B02), which is vulnerable under 
the WC Act and the EPBC Act 

¶ Aganippe castellum, Priority 4 

¶ Antichiropus westi 

¶ Atelomastic bamfordi. 
 
Idiosoma nigrum is currently undergoing taxonomic review by the WA Museum 
(Western Australian Museum 2016). This species is believed to be several 
biogeographically separate species, which have not yet been formally described.  
For the purposes of this assessment Idiosoma specimens recorded are considered 
to be Idiosoma nigrum. 
 
The proponent has also identified approximately 87 undescribed species within the 
SRE invertebrate groups in the study area, of which 13 species were found only 
within the development envelope (Table 9). Of these 13 species, the proponent 
considers that 11 are potential SREs. 
 
Table 9: Invertebrate species found only within the development envelope 

Taxonomic Group Species SRE status 

Spiders Missulena sp. B11 Potential SRE 

 Synothele sp. B13 Potential SRE 

 Teyl sp. B01 Potential SRE 

 Yilgarnia sp. B03 Potential SRE 

 Karaops sp. indet. Potential SRE 

Pseudoscorpions Synsphyronus sp. B06 Potential SRE 

 Beierolpium 8/3 sp. Potential SRE 

 Indolpium sp. B23 Not considered a SRE 

 Indolpium sp. B24 Not considered a SRE 

Snails Bothriembryon sp. B01 Potential SRE 
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Taxonomic Group Species SRE status 

Isopods Armadillidae óEE1479Sô Potential SRE 

Myriapods  Sepedonophilus sp. indet. Potential SRE 

 Cryptops sp. indet.  Potential SRE 

 
The EPA considers that the SRE fauna surveys for this proposal were undertaken in 
accordance with the requirements of Position Statement 3 (EPA, 2002b) and the 
EPA Guidance Statement 20 ï Sampling of short range endemic invertebrate fauna 
for environmental impact assessment in Western Australia (EPA, 2009) which was 
the relevant guidance at the time. The intent and content of Position Statement No. 3 
has been incorporated in the 2016 Environmental Factor Guideline ï Terrestrial 
Fauna.  
 

Impacts to Terrestrial Fauna 

The proposal has the potential to directly impact on terrestrial fauna through the 
clearing and fragmentation of 575 ha of fauna habitat. It would also result in the loss 
of individual SRE fauna and impact the habitat of 13 species of SREs found only 
within the development envelope. 
 
The proponent has proposed a 20 m buffer to the mine pits, waste rock dumps and 
supporting infrastructure as an allowance for indirect impacts and assumes that all 
flora and vegetation occurring in the 20 m buffer zone would be lost.  
 
In addition, the proposal has the potential to indirectly impact terrestrial fauna from 
increased risk of vehicle strikes, changes in the quality or condition of fauna habitat, 
attraction of fauna to storage areas of water and food wastes, changes to feral 
animal populations, introduction and spread of weeds, dust, noise and vibration, 
lighting, and loss of habitat from altered fire regimes.  
 

Proponentôs application of the mitigation hierarchy 

The EPA notes that the proponent has applied the mitigation hierarchy (avoid, 
minimise and rehabilitate) to reduce the impacts of the proposal on terrestrial fauna. 
 
The proponent states that it has invested considerable effort in site design and layout 
to optimise the proposal areas to minimise environmental impact, particularly the 
clearing of fauna habitat.  
 
The EPA notes that the proponent has revised the proposal since the release of the 
ERD by reducing the size of the Bungalbin East mine pit. This has resulted in a 
reduction in the clearing and disturbance from 611 ha to 575 ha. This equates to a 
reduced impact to the óRocky ridgeô habitat for vertebrate fauna of 2.3 % and a 
reduced impact to the óIron-rich hillsô habitat for SRE of 0.6 %. Should only stage 1 
be implemented, this impact would be reduced further (MRL, 2017b). 
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The proponent has focused its management actions on minimising adverse indirect 
impacts on local populations and individual animals (both vertebrate and invertebrate 
fauna) through a Fauna Management Plan. Actions included in this plan are: 

¶ Managing trenching activities to minimise entrapment of fauna. 

¶ Fauna egress matting to be installed on dams. 

¶ Prohibiting driving outside of the designated project area and adherence to 
speed limits. 

¶ Appropriate training and induction of staff regarding terrestrial fauna, including 
prohibiting the handling of fauna. 

¶ Appropriate management of landfills and foodstuffs to prevent scavenging. 
 
The proponent has also proposed to implement weed and disease hygiene protocols 
and controls to prevent degradation of fauna habitat, preventing activities that have a 
high bushfire risk and rehabilitation of a proportion of the development envelope 
once mining has been completed. 
 
Regarding malleefowl, the proponent has also proposed the following specific 
management procedures: 

¶ Reduction of fire threat to malleefowl habitat through appropriate fire 
prevention and management strategies. 

¶ Inclusion of information on malleefowl conservation and management as part 
of site environmental inductions. 

¶ Installation of road signs to alert personnel when they are entering malleefowl 
habitat. 

¶ Reporting of malleefowl sightings to Parks and Wildlife. 
 
After applying the mitigation hierarchy the proponent considers there are no 
significant residual impacts on Terrestrial Fauna. 
 

Assessment of impacts 

The EPA has assessed the potential impacts to terrestrial fauna in the context of 
considerations for environmental impact assessment as outlined in the 
Environmental Factor Guideline ï Terrestrial Fauna (EPA, 2016g) and the Technical 
Guidance documents for sampling of vertebrate fauna and SRE fauna (EPA, 2016i; 
2016j). 
 
The key issues raised in the public submissions with respect to terrestrial fauna 
included: 

¶ Concerns regarding the potential direct and indirect impacts of the proposal 
on threatened species and SRE. 

¶ Concerns relating to the adequacy of the proponentôs assessment of the 
impacts to terrestrial fauna. 

¶ The inadequacy of SRE fauna surveys. 
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¶ Concerns related to the potential introduction/increased incidence of feral 
animals or species that benefit from human disturbance. 

¶ Concerns regarding the loss of fauna habitat and the potential impact on the 
representation, diversity, viability and ecological function of terrestrial fauna at 
the species, population and assemblage level. 

 
Conservation significant vertebrate fauna 

Malleefowl inhabit thickets of dense, litter-forming shrublands and dry forests 
dominated by mallee, mulga and other eucalypt and acacia species.  Within the 
study area, this type of habitat is found in the form of dense patches of vegetation 
within the ómallee woodland on rocky plains and footslopesô and ósandy plain with 
shrublandsô habitat types (MRL, 2016c).  These two habitat types occupy 
approximately 52 % of the development envelope (MRL, 2017b). 
 
During the survey, two inactive and two recently active mounds and fresh tracks 
were found in the south-western extremity of the study area. One individual was also 
opportunistically sighted approximately 8 km west of the study area (MRL, 2016c). 
 
The EPA notes that whilst suitable habitat types occupy approximately 52 % of the 
development envelope, not all of these areas may contain suitably dense areas of 
vegetation. The EPA notes that during the surveys no records of malleefowl were 
found within the development envelope. Furthermore, within the study area, the 
proposal would impact 2.1 % of the ómallee woodland on rocky plains and footslopesô 
and 0.2 % of the ósandy plain with shrublandsô habitat types (MRL, 2017b). The EPA 
also notes the occurrence of malleefowl in the surrounding region. 
 
The EPA recognises that indirect impacts, particularly from vehicle strike, may have 
the potential to impact the species. The EPA notes that, based on the survey results, 
the proponent considers that there are relatively few individuals within the area 
surrounding the proposal and no readily identifiable populations. As outlined above, 
the proponent is proposing a range of actions to minimise potential impacts to 
malleefowl as well as prohibiting driving outside the development envelope without a 
permit and requiring adherence to speed limits (MRL, 2016c).  
 
The EPA notes that the DEE has advised that the proposed management measures 
are sufficient and consistent with the National Recovery Plan for Malleefowl (Leipoa 
ocellata) (Benshemesh, J., 2007) and that the impacts to the species are acceptable 
(MRL, 2017b).  
 
Given the low numbers of malleefowl recorded within the vicinity of the proposal, and 
their wide distribution outside the proposed area, the EPA considers that the 
proposal is unlikely to have a significant impact on malleefowl and that the proposed 
management measures are appropriate and technically feasible.   
 
Three other conservation significant species were found during the fauna surveys, 
being the fork-tailed swift, rainbow bee-eater and the peregrine falcon. The EPA 
notes that all three species have wide distributions throughout Australia and none 
are dependent on habitat within the development envelope. For these species, the 
proponent considers: 
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¶ The fork-tailed swift lives almost exclusively in the air and is not likely to land 
on or utilise the study area habitat. 

¶ The study area contains suitable foraging and potential breeding habitat for 
the rainbow bee-eater. 

¶ The peregrine falcon is likely to utilise the study area as foraging habitat and 
potentially for nesting. 

 
While the study area contains suitable foraging and nesting habitat for the rainbow 
bee-eater and peregrine falcon, the EPA notes that additional records have been 
made within the region and suitable habitat exists outside the development 
envelope.   
 
The proponent also considered seven other species, as described above, which 
have been previously identified as potentially partially habitat dependant on BIF 
ranges.   
 
For five of these species, (the Woolleyôs pseudantechinus, the slender blue-tongue 
lizard, the shy heathwren, little woodswallow, and the western yellow robin), habitat 
exists within multiple regions of WA. The EPA notes that for a few of these species, 
the occurrence within the study area is at the limit of their known ranges. However 
the EPA recognises that approximately 90 % of the study area will not be impacted. 
In addition, while the EPA notes that some of these species were recorded in areas 
of rocky ridges and footslopes, over 90 % of these habitat types within the study area 
would also remain. The Woolleyôs pseudantechinus, the slender blue-tongue lizard 
and the shy heathwren have also been recorded from other surveys within 35 km of 
the development envelope.  
 
Considering the extent of habitat outside the development area it is the EPAôs view 
that the proposal is unlikely to have a significant impact to the other conservation 
significant fauna species. 
 
The remaining two species, (the long-tailed dunnart and the gilled slender blue-
tongue), were recorded from surveys in 1997, but have not been recorded since and 
were not identified as potentially occurring in the area from the desktop survey. In 
addition, it appears the HelenaïAurora Range is outside the currently known 
distribution of these species (MRL, 2016c). The EPA is of the view that the proposal 
is unlikely to have a significant impact on these two species. 
 
Short range endemic fauna 

Invertebrate species considered to be SREs are of conservation significance. Harvey 
(2002) defines invertebrate species as SRE species if they have a distribution of 
<10,000 km2, and notes that the majority of species that have been classified as 
SREs have common life history characteristics such as poor powers of dispersal or 
confinement to discontinuous habitats (EPA, 2016j). The ERD confirms that the 
HelenaïAurora Range area has a high richness of invertebrate species. 
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Confirmed SRE species  

The proponent identified four described species known to be SRE species that occur 
both inside and outside the development envelope. 
 
The proponent recorded three specimens of Idiosoma nigrum, with two individuals 
from the study area and one from within the development area. Idiosoma nigrum, the 
shield-backed trapdoor spider, is listed as vulnerable under the WC Act and the 
EPBC Act. The EPA notes that Parks and Wildlife have expressed concern 
regarding the potential impacts to this species as there has already been significant 
loss of habitat and individuals from other mines in the region.  
 
The EPA also notes that records were found outside the development envelope in 
both the colluvial gravels and woodlands habitats. These two habitat types are well 
distributed within the region. On this basis, the EPA considers it likely that further 
records of this species may be found outside the development envelope. 
 
The Priority 4 listed tree-stem trapdoor spider, Aganippe castellum is moderately 
widespread in the Wheatbelt and Southern Yilgarn and occurs widely throughout the 
survey area. At the HelenaïAurora Range, it was collected from Bungalbin East and 
appears locally common but confined to the BIF and breakaway habitats. It has 
previously been recorded at Koolyanobbing Range and Mt Jackson Range, with 
population estimates ranging from 44,000 individuals (Koolyanobbing) to 200,000 
individuals (Mt Jackson).  
 
The other two species of confirmed SREs, the millipedes Antichiropus westi and 
Atelomastic bamfordi, are considered by the proponent to have linear ranges of 
280 km and 170 km respectively and a greater overall range than the 10,000 km2 
threshold proposed by Harvey (2002). While the proponent notes that recent work 
has shown that the known populations of Atelomastic bamfordi should perhaps be 
treated separately, they consider that this data also shows that the populations at 
J5/Bungalbin are of the same group as those at Koolyanobbing.  
 
Considering that all species of confirmed SREs are found outside the development 
envelope, and the extent of their habitat within the region, it is the EPAôs view that 
further records of these species may be found outside the development envelope. 
The EPA therefore considers it is unlikely the proposal would have a significant 
impact on confirmed SRE species.   
 

Invertebrates found only within the development envelope 

The proponent considers that of the 13 species identified only within the development 
envelope, 11 are considered to be potentially SREs. 
 
One juvenile of the spider Missulena sp. B11 was collected in the BIF and iron rich 
hills habitat and while morphologically similar to another spider of the same genus, 
has a number of differences and has been considered as a potential SRE species. 
The proponent considers that based on previous research, it is likely that this 
species is expected to have a linear range at least as wide as the BIF where it has 
been found (11.5 km). The proponent further considers that Missulena species can 
be quite widespread (Miglio et al., 2014) and it is possible that the actual range of 
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this species is much wider than estimated. Thus, the proponent considers the range 
of the species almost certainly extends outside the development envelope. 
 
Three individuals of the spider Synothele sp. B13 were collected in the colluvial 
gravels habitat on the slopes of the Bungalbin East site and differ morphologically 
from other Synothele species collected within the MMHARCP. The proponent 
considers that Synothele sp. B13 likely represents a new species and while the 
genus is widespread in Australia, many of them have very short ranges. The 
proponent considers it likely to occur more widely in the BIF and iron rich hills 
habitats in MMHARCP in the same way as other mygalomorph spiders. The 
proponent estimates the minimum range of the species to be 11 km but considers it 
almost certainly extends further and is expected to encompass the BIF slopes north-
east of Bungalbin East.  
 

A single individual of the spider Teyl sp. B01 was collected in the breakaways of the 
colluvial gravels habitat on the slopes of the Bungalbin East site and is the first 
record of this genus in the MMHARCP. The genus is widely distributed in south-
western Australia, and many of the described species in this genus have short 
ranges. The proponent considers its linear range is expected to encompass 
Bungalbin Hill and Bungalbin East as there are no obvious limitations to dispersal. 
Consequently, the estimated minimum range is 11 km, which includes areas outside 
the proposal disturbance area.  
 
A single individual of the spider Yilgarnia sp. B03 was collected at J5 in the BIF and 
iron rich hills habitat and is most likely a new record for the survey area.  Species of 
the genus occur commonly throughout the Goldfields and Pilbara regions, and there 
is evidence that many species have restricted ranges. The proponent considers that 
the species is likely to occur more or less continuously through the 10 km of BIF that 
runs north-west of J5 and is not intersected by major gullies or gorges that would be 
expected to restrict dispersal. The proponent acknowledges that its exact distribution 
is unknown.  
 
A single individual of the pseudoscorpion Synsphyronus sp. B06 was collected at J5 
in the BIF and iron rich hills habitat. The proponent considers that this species may 
be restricted to the wider J5 deposit as it was not collected at the Bungalbin sites 
despite other pseudoscorpions collected at these locations. The proponent considers 
that the distribution of Synsphyronus sp. B06 is likely to follow the geological 
formation upon which it has been found, which extends for 11.5 km. The proponent 
considers this to comprise the minimum linear range of the species, such that the 
species will almost certainly occur outside the development envelope.  
 
A single shell of the snail, Bothriembryon sp. B01 was collected in the BIF and iron 
rich hills habitat at J5. This species was morphologically different to other snails 
collected during the 2015 survey however may have been the same species as the 
snail Bothriembryon sp. óMardaô, collected from the 2012 survey. The Bothriembryon 
sp. óMardaô, which was found outside of the development envelope, was unavailable 
from the WA Museum for comparison. Many species of this genus have narrow 
ranges however the proponent considers that as this species was collected at the 
base of trees in leaf litter, it is likely the important habitat component is trees rather 
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than slope. The proponent therefore considers this species occurs outside of the 
development envelope as the area of woodland extends beyond 20 km. 
 
Four species were collected in earlier surveys, and were not found within the more 
comprehensive survey undertaken in 2015. These species, the isopod Armadillidae 
óEE1479Sô and the centipede Sepedonophilus sp. indet were collected in the 
Bungalbin East area and the centipede Cryptops sp. indet. was collected from J5.  
The proponent considers it likely that Armadillidae óEE1479Sô would occur outside 
the development area as the BIF and iron rich hills habitat extends to both the east 
and west of the impacted areas.  The proponent considers that Cryptops sp. indet. is 
likely to be the same species collected in the 2015 survey which was found outside 
the development envelope and has a linear range of 18 km. The proponent also 
considers it likely that the species Karaops sp. indet. is potentially the species 
Karaops jarrit, which is widespread. No analysis regarding the distribution of 
Sepedonophilus sp. indet. or Beierolpium 8/3 sp. has been provided. 
 
The proponent considers that two of the species found only within the development 
envelope are not SREs. The basis for this is that Indolpium sp. B23 and 
Indolpium sp. B24 are from the family Olpiiidae which a literature of reviewing 
endemism in pseudoscorpions indicate olpiids as strong dispersers and therefore 
unlikely to be SREs. 
 
The EPA acknowledges that 13 SRE species have been found only within the 
development envelope. However in considering the impacts to these potential SRE 
species the EPA recognises that the proposal would impact 2 % of the óBIF and iron-
rich hillsô habitat and less than 0.2 % of the remaining habitat types. In addition, all of 
the habitat types in which these species were found extend outside the development 
envelope. Based on the small extent of the impact to the habitats and the extent 
found outside the development envelope, the EPA considers it unlikely the proposal 
will have a significant impact on the potential SRE species.  
 
For the remaining 74 species found only within the study area, approximately 60 % 
were found outside the development envelope only, with the remaining 
approximately 40 % found both inside and outside the development envelope. The 
EPA considers that as the habitat type for all these species are found outside the 
impacted area, the proposal is unlikely to have a significant impact on any of these 
species. 
 
In view of the above, the EPA considers that the proposal would not result in 
significant impacts to the biological diversity and ecological integrity of terrestrial 
fauna as a result of the implementation of the proposal. 
 

Significant residual impacts 

The EPA has considered the proponentôs mitigation measures to minimise impacts 
to terrestrial fauna. The EPA considers that there is not a significant residual impact 
to terrestrial fauna and no offsets are required.  
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Summary 

The EPA has paid particular attention to:  

¶ The principle of the conservation of biological diversity and ecological 
integrity.  

¶ Relevant EPA guidance pertaining to terrestrial fauna. 

¶ The proponentôs proposed impact avoidance, minimisation and proposed 
rehabilitation measures, including changes to the proposal. 

¶ The absence of malleefowl mounds, individuals or tracks sighted within the 
development envelope, the extent of the malleefowl habitat found outside the 
development envelope and the appropriateness and achievability of the 
proposed management measures for malleefowl in the vicinity of the proposal. 

¶ The extent of vertebrate fauna habitat in the region and that no vertebrate 
fauna are reliant on the BIF ranges. 

¶ The fact that records of Idiosoma nigrum have been found outside the 
disturbance areas and known habitat types are well distributed within the 
region. 

¶ The fact that while 13 invertebrate species have been identified only within the 
development envelope the impact to these habitat types is small, these 
habitat types extend outside the development envelope, and it is likely that 
these species may be found outside the development envelope. 

¶ The extent of invertebrate habitats and that all of the habitats classified extend 
outside the development envelope. 

 
The EPA considers, having regard to the relevant EP Act principles and environmental 
objective for terrestrial fauna, that the impacts to this factor are manageable and would 
no longer be significant provided that appropriate management measures were 
applied.  

4.4 Hydrological Processes and Inland Waters Environmental 
Quality 

EPA Objective 

The EPAôs environmental objective for these factors are to maintain the hydrological 
regimes of groundwater and surface water so that environmental values are 
protected and to maintain the quality of groundwater and surface water so that 
environmental values are protected.   
 

Relevant policy and guidance 

The EPA considers that the following current environmental policy and guidance is 
relevant to its assessment of the proposal for these factors: 

¶ Environmental Factor Guideline - Hydrological Processes (EPA, 2016b) 

¶ Environmental Factor Guideline - Inland Waters Environmental Quality (EPA, 
2016c). 
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The considerations for environmental impact assessment for these factors are 
outlined in the Environmental Factor Guideline ï Hydrological Processes (EPA, 
2016b) and Environmental Factor Guideline ï Inland Waters Environmental Quality 
(EPA, 2016c).  
 

EPA assessment 

The EPA considers that the information provided in the ERD (MRL, 2016c) and the 
RtS (MRL, 2017b) is sufficient to enable the EPA to undertake its assessment of 
Hydrological Processes and Inland Waters Environmental Quality for this proposal. 
 
For this assessment, the EPA recognises that there are inherent links between 
Hydrological Processes and Inland Waters Environmental Quality and the 
environmental values they support. Impacts to hydrological processes and inland 
waters environmental quality has the potential to affect the ecological processes that 
support significant flora and vegetation, terrestrial fauna and subterranean fauna.  
 

Environmental values 

Surface Water 

The proposal is located within the eastern most extent of the Swan-Avon River 
Catchment in the Yilgarn Branch. The regional catchment drains towards a series of 
large, intermittent salt lakes which are mostly dry and fill following periods of 
substantial rainfalls, which occurs on average every 10 or more years (MRL, 2016c).  
 
The proposal is located within the upper reaches of the regional catchment and 
locally the proposal sites sit on high areas of the BIF ranges. There are no 
permanent or semi-permanent surface water bodies within 60 km of the proposal 
(MRL, 2016c).  
 
Surface water runoff is ephemeral and is primarily sheet flow with few defined 
drainage lines that traverse the development envelope. Water infiltration rates within 
the development envelope are high as a result of the gravelly nature of the soil, with 
the majority of rainfall being absorbed by the soil profile (SWC, 2016a). 
 
Groundwater 

A desk top review was conducted to determine the likely groundwater levels based 
on previous wet sample records at J5 and regional data. The proponent has inferred 
that groundwater table levels at J5 and Bungalbin East are likely to be around 
420 mAHD and 450 mAHD respectively (MRL, 2016c). 
 
Based on water quality results from the J4 mine, the proponent considers that 
salinity levels of between 4,000 milligrams per litre (mg/L) and 25,000 mg/L total 
dissolved salts would occur at the J5 and Bungalbin East sites (Rockwater, 2016). 
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Impacts to Hydrological Processes and Inland Waters Environmental 
Quality 

The construction, operation and closure of the proposal has the potential to impact:  

¶ Groundwater flow, volume and quality. 

¶ The existing natural surface water runoff regimes and natural erosion and 
deposition patterns. 

¶ Surface water quality.  
 
Surface Water 

The proposal has the potential to alter the natural surface water runoff regimes as a 
result of construction of the mine pits, waste rock dumps, haul roads and associated 
infrastructure. Furthermore, the alteration of surface water runoff regimes may result 
in changes to natural erosion and deposition patterns that could increase the 
turbidity of surface water (MRL, 2016c).  
 
The proposal is located in the upper reaches of the regional catchment. Therefore 
the proponent considers that the proposal would affect only the local surface water 
runoff in the upper portion of the catchment (SWC, 2016a). 
 
The haul roads would not cross any permanent drainage lines but would intersect 
two major and five minor drainage lines and several wide, gently sloped valleys that 
are likely to experience flooding in large rainfall events (MRL, 2016c). 
 
The changes to surface water runoff regimes from the mining activities would likely 
continue to occur post closure. This is due to the mine pits remaining and the 
presence of two permanent waste rock dumps at J5 and one permanent waste rock 
dump at Bungalbin East (SWC, 2016a). 
 
The implementation of the proposal may also alter the hydrology of creeks as a 
result of groundwater abstraction if there is a connection with groundwater (MRL, 
2016c).  
 
The proposal has the potential to impact surface water quality from the landfill 
(including tyre disposal), sewage treatment systems and the storage of dangerous 
goods such as diesel, oil and chemicals (MRL, 2016c). 
 
Groundwater 

The proposal has the potential to alter groundwater characteristics including flow, 
volume and quality as a result of groundwater abstraction. This has the potential to 
result in the:  

¶ Degradation and/or loss of groundwater dependent ecosystems.  

¶ Displacement and/or loss of subterranean fauna (stygofauna).  
 
Potential impacts from the proposal on groundwater quality may occur as a result of 
contamination from the two permanent waste rock dumps at J5 and one permanent 
waste rock dump at Bungalbin East.  
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Proponentôs application of the mitigation hierarchy 

The EPA notes that the proponent has applied the mitigation hierarchy (avoid, 
minimise and rehabilitate) to reduce the impacts of the proposal on hydrological 
processes and inland waters environmental quality. 
 
The proponent states that it has invested considerable effort in site design and layout 
to optimise the proposal areas and minimise environmental impact, including 
designing the J5 haul road to avoid a portion of the major drainage line. 
 
In response to the submissions on the ERD, the proponent reduced the total clearing 
for the proposal from 611 ha outlined in the ERD to 575 ha within a 2,055 ha total 
proposal development envelope. This was due to a reduction in the total mine pit 
area at Bungalbin East by 36 ha (5.9 %) from 147 ha to 111 ha.  
 
Surface Water 

The proponent has submitted a Surface Water Management Plan (MRL, 2017d) 
which addresses the surface water aspects of the key environmental factors 
hydrological processes and inland waters environmental quality. The Surface Water 
Management Plan (MRL, 2017d) outlines management, mitigation and monitoring 
methods that would be implemented to ensure residual impacts to surface water are 
not greater than predicted.  
 
The following management measures are proposed for managing impacts to surface 
water and erosion/deposition patterns: 

¶ Ensure diversions/drains maintain continuity of surface water flow by diverting 
flows to natural flow pathways. 

¶ Capture and treat all stormwater on-site prior to release off-site (bunding and 
sediment traps). 

¶ Construct haul roads with low-pass floodways and other appropriate cross-
road drainage and turnouts. 

¶ Ensure appropriate storage of chemicals.  

¶ Line turkey nest dams to prevent seepage. 

¶ No uncontrolled release of surface water from disturbed areas within the 
disturbance footprint. 

¶ Remove drains, bunds and sediment traps and re-establish natural drainage 
at mine closure. 

 

Groundwater 

The proponent has minimised impacts to groundwater as mining activities would not 
occur within three metres of the water table resulting in dewatering not being 
required for this proposal (MRL, 2017b).  
 
Furthermore, the proponent considers that the three metre buffer of unsaturated rock 
above the water table would reduce the risk of intersecting and disturbing materials 
which may generate acid rock drainage or metaliferous drainage (SWC, 2016b). 
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To further minimise impacts to groundwater the proponent proposes to encapsulate 
within the waste rock dumps any potentially acid-forming materials to minimise 
oxidation and interaction with the environment (MRL, 2017b).  
 

Assessment of impacts 

The EPA has assessed the potential impacts to hydrological processes and inland 
waters environmental quality in the context of considerations for environmental 
impact assessment as outlined in the Environmental Factor Guideline - Hydrological 
Processes (EPA, 2016b) and Environmental Factor Guideline - Inland Waters 
Environmental Quality (EPA, 2016c). 
 
The key issues raised in the public submissions with respect to hydrological 
processes and inland waters environmental quality included: 

¶ The lack of supporting information, investigations and commitments in relation 
to groundwater abstraction and its potential impacts. 

¶ The potential to intersect potentially acid forming materials. 

¶ Concerns regarding how impacts associated with altered hydrology (surface 
water and groundwater) would be managed. 

¶ Questions regarding how water would be transported to the proposal from the 
proponentôs other operations in the area. 

¶ Concerns regarding the capture, treatment and release of storm water. 

¶ The potential use of saline water for dust suppression and resultant impacts 
on the surrounding environment. 

¶ The potential impacts to surface water quality from landfills, sewage treatment 
systems and storage of dangerous goods. 

 
Surface Water 

The EPA notes that the mine pits are located high on the landform and as a result 
there is minimal if any surface water flows upslope into the pits. However the mine 
pits would capture local rainfall that would normally runoff from these sections of the 
ridgeline.  
 
The EPA notes that the proponent has undertaken a surface water assessment 
including modelling. The proponent however has not collected baseline surface 
water quality data due to the lack of permanent and semi-permanent surface water 
bodies. The proponent has submitted a Surface Water Management Plan (MRL, 
2017d) and the Department of Water (DoW) have advised that the Surface Water 
Management Plan (MRL, 2017d) appears to satisfy the proposal-specific objectives 
to maintain the hydrological regimes and quality of surface water.  
 
The surface water modelling predicts that the proposal would not impact the regional 
scale flood flows for the 1:100 year peak flow event. However the haul roads 
intersect some drainage lines and valleys, which would become inundated during a 
1:100 year peak flow event (MRL, 2016c). 
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The EPA notes that the waste rock dumps would be progressively built off the 
landform for the Bungalbin East mine and on the lower slopes of the landform 
leading onto the plains for the J5 mine. The waste rock dumps would be constructed 
using course waste rock material and shaped to maximise the capture and infiltration 
of rainfall. 
 
As mentioned above, the proposal would not mine below the water table and 
therefore dewatering would not be required. The EPA recognises that as a result 
there is no requirement for discharge of dewatered water to the environment.  
 
The EPA recognises that there would be permanent impacts to surface water runoff 
regimes as a result of the removal and alteration of a portion of the upper reaches of 
the regional catchment due to mine pits at J5 and the northern mine pit at Bungalbin 
East and the permanent presence of waste rock dumps. The EPA acknowledges the 
proponentôs measures for managing impacts to surface water and erosion/deposition 
patterns and considers that they are appropriate to manage potential impacts to 
surface water. 

Groundwater 

The proposal would require an average of 320 kL/day (116,800 kilolitres per annum 
(kL/a)) and 465 kL/day (169,725 kL/a) to be sourced from and used for dust 
suppression at J5 and Bungalbin East respectively. A further 940 kL/day 
(343,100 kL/a) would be sourced from dewatering bores at the J4 pit or the Carina 
pit for ore crushing, potable use and dust suppression along the haul roads 
(Rockwater, 2016).  
 
The EPA notes that the proponent has not undertaken an onsite assessment of the 
hydrogeological regimes and any potential impacts associated with groundwater 
abstraction. The proponent did not undertake groundwater investigations in relation 
to the proposal due to claims of access issues and that mining activities would not 
extend below the water table and therefore dewatering would not be required (MRL, 
2017b). The EPA advised the proponent that investigation works would require a 
proposal to be submitted to the EPA (and other relevant DMAs) for consideration. 
However no program for minor or preliminary or investigation works has been 
submitted. The EPA notes however that the proponent has undertaken a desktop 
hydrogeological assessment. 
 
The EPA notes that the proponent conducted a H1 Level of Hydrogeological 
Assessment. As a result the proponent has provisionally located the production 
bores along-strike of the mine pits as it appears the permeability of the aquifer is 
likely to be high in these areas (Rockwater, 2016). The EPA notes that there are no 
known bores located within a 5 km radius of the J5 and Bungalbin East mine pits. 
The closest known production bores to the proposal are located at Mt Dimer and are 
no longer in use. 
 
Furthermore, the EPA notes that there are no groundwater dependent ecosystems in 
proximity to the proposal or permanent or semi-permanent surface water bodies 
within 60 km of the proposal.  
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The EPA notes that the proponent is of the view that as groundwater abstraction 
proposed is limited to a small amount required for dust suppression, and dewatering 
is not proposed, impacts to stygofauna species would not be significant. Stygofauna 
is discussed further in Section 4.2. 
 
The EPA understands that the proponent would be required to complete further 
investigations as required by the DoW during an application for a licence to take 
groundwater under the Rights in Water and Irrigation Act 1914 (RiWI Act). This may 
include a pre-development monitoring network and program, a H2 or H3 Level of 
Assessment and developing an Operating Strategy. The EPA notes that the 
proponent has committed to undertaking a H2 or H3 Level Hydrogeological 
Assessment on advice from the DoW (MRL, 2017b) during the early stages of mine 
development.  
 
The EPA acknowledges that the proponent has committed to maintain a three metre 
buffer of unsaturated rock above the level of the water table at all times and supports 
this commitment. The EPA notes therefore that dewatering does not form part of this 
proposal and no surplus water would be discharged to the environment.  
 
The EPA notes that the DMP have advised that further investigations on waste 
characterisation are required to determine whether potentially acid forming materials 
are present. The DMP also advises that the risk of intersecting and disturbing 
potentially acid forming materials is decreased above the water table. The EPA 
notes that the proponent proposes to segregate and encapsulate potentially acid 
forming material within the waste rock dumps to minimise oxidation and interaction 
with the environment. The EPA supports this commitment.  
 
Noting there is uncertainty around the depth to groundwater and impacts from 
groundwater abstraction, the EPA considers that all groundwater investigation works 
would be required to be undertaken prior to the commencement of construction to 
inform the depth to groundwater and to allow assessment of the impacts to the 
aquifer and the environment as required under the RiWI Act. The EPA is of the view 
that a monitoring program would be required to be undertaken prior to the 
commencement of construction and abstraction of groundwater, to determine the 
seasonal maximum standing water level elevation informing the maximum depth for 
mining to maintain the three metre buffer.  
 
The EPA has considered the principle of waste minimisation and has formed the 
view that the proponentôs proposed mitigation measures sufficiently minimise the risk 
of disturbing materials which may generate acid rock or metaliferous drainage, and 
the potential for waste generation. 
 

Significant residual impacts 

The EPA has considered the proponentôs mitigation measures to minimise impacts 
to groundwater and surface water. The EPA considers that there are not significant 
residual impacts to hydrological processes and inland waters environmental quality 
and no offsets are required.  
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Summary 

The EPA has paid particular attention to:  

¶ The principle of the conservation of biological diversity and ecological integrity 
and the principle of waste minimisation. 

¶ Relevant EPA guidance pertaining to hydrological processes and inland 
waters environmental quality. 

¶ The proponentôs proposed avoidance, minimisation and rehabilitation 
measures, including changes to the proposal. 

¶ The proponentôs commitment to maintain a three metre buffer above the pre-
mining groundwater table where mining would not occur and therefore no 
dewatering would be required for the proposal. 

¶ The proponentôs desktop investigations and commitment to undertaking 
groundwater investigations as required by the DoW. 

 

The EPA considers, having regard to the relevant EP Act principles and 
environmental objectives for hydrological processes and inland waters environmental 
quality, that the impacts to these factors are manageable and would no longer be 
significant provided that appropriate management measures were applied. 

 

4.5 Social Surroundings 

EPA Objective 

The EPAôs environmental objective for this factor is to protect social surroundings 
from significant harm.   
 

Relevant policy and guidance 

The EPA considers that the following current environmental policy and guidance is 
relevant to its assessment of the proposal for this factor: 

¶ Environmental Factor Guideline ï Social Surroundings (EPA, 2016e). 
 
The considerations for environmental impact assessment for this factor are outlined 
in Environmental Factor Guideline ï Social Surroundings (EPA, 2016e). 
 

EPA Assessment 

The EPA considers that the information provided in the ERD (MRL, 2016c) and the 
RtS (MRL, 2017b) is sufficient to enable the EPA to undertake its assessment of 
social surroundings for this proposal. 
 
In considering the potential impacts of the proposal to social surroundings, the EPA 
notes that the proposal is located entirely within the MMHARCP, which is vested in 
the Commission and managed by Parks and Wildlife. The EPA is advised that the 
CALM Act under which the MMHARCP is reserved, requires (section 56 (1)(c)) that 
the Park be managed in a manner that fulfils the demand for recreation of the 



84 

 

community whilst ensuring any development and management is consistent with the 
proper maintenance and restoration of the natural environment, the protection of 
indigenous flora and fauna, and the preservation of any features of archaeological, 
historic or scientific interest.  
 
In addition, under section 56(2) of the CALM Act, a Conservation Park is required to 
be managed to protect and conserve the value of the land to the culture and heritage 
of Aboriginal persons, in particular from any material adverse effect caused by entry 
on or the use of the land by other persons; or the taking or removal of the landôs 
fauna and flora. 
 
For this assessment, the EPA recognises that there are inherent links between the 
social surroundings factor and the other key environmental factors, in particular flora 
and vegetation and landforms, as there are clear links between the physical and 
biological aspects of the environment and the cultural and visual amenity 
associations. Some of the distinctive landform features such as monoliths, gullies 
and caves have recognised heritage associations and the natural landscapes, 
including flora and vegetation, contribute to visual amenity and social significance 
due to their natural features and scenic quality. 
 

Aboriginal Heritage 

Environmental values 

The EPA notes that between 2008 and 2016 the proponent undertook numerous 
archaeological and ethnographic surveys of the proposal area at both J5 and 
Bungalbin East, and consulted with relevant Traditional Owners and Knowledge 
Holders. The EPA considers that this is consistent with the type of information 
required for environmental impact assessment in the Environmental Factor Guideline 
ï Social Surroundings (EPA, 2016e).  
 
The relevant Traditional Owners for these lands are the Kelamaia Kabu(d)n People, 
the Kaparn People and the Ballardong People. The Ballardong People are 
acknowledged by the Department of Aboriginal Affairs (DAA) as knowledgeable in 
regard to the Aboriginal Heritage of the Bungalbin Region. 
 
The EPA notes that the known heritage values in the vicinity of the proposal have 
changed from those described in the proponentôs ERD. This is because the 
proponent has since undertaken further surveys and has lodged information and 
applications under sections 16 and 18 of the Aboriginal Heritage Act 1972 (AH Act) 
to the DAA. The EPA understands that some applications have been considered by 
the Aboriginal Cultural Materials Committee, and the Aboriginal Cultural Materials 
Committee has determined that a number of the sites described in the ERD and 
identified through additional surveys meet the criteria of a Registered Site under 
section 5 of the AH Act.     
 
In addition to Registered Sites, Other Heritage Places (OHPs) are sites which are 
either yet to be assessed by the Aboriginal Cultural Materials Committee to 
determine whether they meet the criteria under section 5 of the AH Act, or they have 
been determined not to meet the criteria under section 5 of the AH Act. 
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There are 31 known heritage locations within or intersecting the MMHARCP (Table 
10). These include eight Registered Sites under section 5 of the AH Act and a further 
22 OHPs, four of which have been determined not to be sites and 18 which are yet 
to be considered by the Aboriginal Cultural Materials Committee. The EPA notes that 
the proponent is of the view that two of the Registered Sites (Site ID 36948 and 
18726) are in fact the same site. For the purpose of this assessment the EPA has 
considered these to be separate sites consistent with the listing on the DAA Heritage 
enquiry system. 
 

Table 10: Known Heritage locations within or intersecting the MMHARCP 

DAA Site ID Place Name Place Type Assessment 

18726** Aurora Ranges 
Womenôs Place 

Ceremonial, Artefact 
scatter and Rock shelter 

Registered Site 

18732** Helena Cave Ceremonial, Artefact 
scatter, Repository, 
Engravings and Rock 
shelter 

Registered Site 

20342** KY28 Mythological Stored data / Not a 
Site 

36948 KY28a Mythological, Rock 
shelters and Stone 
arrangement 

Registered Site  

36949 KY28b Mythological, Stone 
arrangement, Artefact 
scatter and Rockhole 

Registered Site 

36950 KY28c Mythological, Stone 
arrangement, Artefact 
scatter and Rock shelter 

Registered Site 

36951 KY28d Mythological Registered Site 

29178** J5 Rockhole 1 Rock hole Stored data / Not a 
site 

29179** J5 Rockhole 2 Rock hole Not a site / Not a site 

36947 KY19a  Lodged 

36942 KY19b: 
Tjarralapalpal 
Peak and Range 

Mythological Registered Site 

36943 KY19c: Tjaangi ï 
Jasper Reef 

Mythological Registered Site 

20336** KY19 Artefact Scatter, 
Mythological Camp, 
Water Source Other: 
Rockhole 

Lodged 

36944 KY19d  Lodged 

36945 KY19e Quarry 
site 2 

 Lodged 
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DAA Site ID Place Name Place Type Assessment 

36946 KY19f  Lodged 

18730 Helena Aurora 
Ranges Gully 

Historical, Mythological, 
Camp, Hunting Place, 
Water Source 

Lodged 

18731** Helena Aurora 
Range 
Engravings 

Engraving Lodged 

5648 Mt Manning Water source Lodged 

18729 Rockholes Historical, Water source Lodged 

20146 KY20 Man Made structure, 
Other: Lizard traps 

Lodged 

20337 KY21 Artefact scatter and Rock 
shelter 

Lodged 

20348 KY34  Mythological Lodged 

20359 KY45: Diehardy 
Ranges 

Mythological, Natural 
Feature 

Stored data / Not a 
site 

35875** Damonôs Quarry 
1 

Quarry Not lodged 

35873** Damonôs Quarry 
2 

Quarry Lodged 

35874** Damonôs 
Holerocks 

Rockhole Lodged 

35872** Damonôs Scar 
Tree 

Scar Tree Lodged 

35567** Site 270 Scar Tree Not lodged 

35568** Site 252 Artefact Scatter Not lodged 

31447 Die Hardy 1 Artefact Scatter Registered Site 

** Heritage locations identified by the proponent in the ERD document 

 
Figure 10 shows the Aboriginal Heritage sites in the proposal area. In addition to the 
Registered Sites and OHPs above, the proponent has identified a further 21 rock 
shelters which have potential to contain archaeological deposits.  
  
Fourteen of these rock shelters occur in the development envelope or disturbance 
footprint (Figure 11). The proponent has advised the EPA that it has received 
approval under section 16 of the AH Act to undertake further investigations (in the 
form of archaeological investigations and test pitting) within these rock shelters, and 
the Aurora Ranges Womenôs Place (ID 18726) and Helena Cave (ID 18732), in 
consultation with the relevant Traditional Owners. As a result of these investigations 
the proponent has identified that further archaeological investigations are required at 
six locations ï within three rock shelters, the Aurora Ranges Womenôs Place, KY28a 
and KY28c. At the time of writing this Report the result of these initial investigations 
and the applications to undertake subsequent investigations are yet to be considered 
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by the Aboriginal Cultural Materials Committee. For the purpose of this assessment 
the EPA considers all the identified rock shelters to be potential OHPs. 
 
The proponentôs ERD identifies that Traditional Owners collect food, medicinal plants 
and resources for the manufacture of tools and other implements in the MMHARCP 
area. The area may also be used for the transmission of cultural knowledge. 
 
The EPA notes that the proponent is of the view that all ómaterialô heritage places are 
well known within and in the vicinity of the disturbance areas. However, as with any 
development, there is an unlikely possibility that there may be low level artefacts or 
rock holes for instance that have not been uncovered. The proponent states that 
given the work to date, it is most likely that any new discoveries would be 
óimmaterialô in terms of heritage significance and the Aboriginal Cultural Heritage 
Management Plan will ensure appropriate actions are taken. 
 
The proponent has undertaken desktop studies and advises that there are no 
European heritage sites listed under the Heritage of Western Australia Act 1990 in 
the vicinity of the proposal area. However, the proposal straddles the Menzies to 
Mt Jackson stock route and the Menzies coach road also passes through the 
proposal area. Access along these routes would remain open, with haul road 
crossings managed via signage (MRL, 2016c). 
 

Impacts to Aboriginal heritage 

The proponent has identified that implementation of the proposal has the potential to 
impact on Aboriginal heritage through the disturbance of sites and/or cultural 
associations with those sites, temporary or permanent constraint on traditional 
cultural activities and alteration of Aboriginal heritage values associated with the 
MMHARCP (MRL, 2016c).  
 
The EPA notes that implementation of the proposal would directly impact upon 
seven Registered Aboriginal Heritage sites (Table 11). 
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Figure 10: Aboriginal heritage sites in the proposal area  
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Figure 11: Caves and rock shelters at Bungalbin East  



90 

 

Table 11: Registered Sites and OHPs to be directly impacted by the proposal 

Site ID Place Name Place Type ACMC 
Assessment 

Predicted 
Impact of 
proposal 

18726 Aurora Ranges 
Womenôs Place 

Ceremonial, Artefact 
scatter and Rock shelter 

Registered 
Site 

Completely 
removed 

18732 Helena Cave Ceremonial, Artefact 
scatter, Repository, 
Engravings and Rock 
shelter 

Registered 
Site 

Completely 
removed 

36948 KY28a Mythological, Rock 
shelters and Stone 
arrangement 

Registered 
Site  

Completely 
removed 

36950 KY28c Mythological, Stone 
arrangement, Artefact 
scatter and Rock shelter 

Registered 
Site 

Completely 
removed 

36951 KY28d Mythological Registered 
Site 

Partially 
removed 3.3 %  

29178 J5 Rockhole 1 Rock hole OHP Not a 
site ï stored 
Data 

Completely 
removed 

29179 J5 Rockhole 2 Rock hole OHP Not a 
site ï stored 
Data 

Completely 
removed 

36942 KY19b: 
Tjarralapalpal 
Peak and Range 

Mythological Registered 
Site 

Partially 
removed 15.3 %  

36943 KY19c: Tjaangi ï 
Jasper Reef 

Mythological Registered 
Site 

Completely 
removed 

35568 Site 252 Artefact Scatter OHP ï 
Lodged  

Potential to 
avoid 

 
Five of these are located within the disturbance footprint of the Bungalbin East mine 
pit and one OHP occurs within the disturbance footprint for the Bungalbin East haul 
road. A further 14 potential OHPs are also located within the Bungalbin East mine 
pit. 
The Aurora Ranges Womenôs Place (ID 18726) is classified as Ceremonial, Artefact 
scatter and Rock shelter. The ERD states that the site was historically used for 
birthing. This site is located within the Bungalbin East mine pit and would be 
completely removed as a result of the proposal.   
 
The Helena Cave (ID 18732) is classified as a Ceremonial, Artefact scatter, 
Repository, Engravings and Rock shelter. The ERD states that the site was 
historically used for initiations into a particular dreaming story. This site, which is 
located within the Bungalbin East mine pit, would be completely removed as a result 
of the proposal.   
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Site KY28a (ID 36948) is classified as a Mythological, Rock shelter and Stone 
arrangement and site KY28c (ID 36950) as a Mythological, Stone arrangement, 
Artefact scatter and Rock shelter. Both are located within the Bungalbin East mine 
pit and would be completely removed as a result of the proposal. Information 
regarding these sites is restricted, however the EPA understands from confidential 
Aboriginal Heritage survey reports that they include physical features of the 
environment that have cultural associations. 
 
KY28d (ID 36951) is classified as a Mythological site which extends over a broader 
area of the HelenaïAurora Range, including the Bungalbin East mine pit. The 
proponent has advised that 3.3 % of this site would be impacted as a result of the 
proposal. Information regarding these sites is restricted. 
 
Site 252 is an Artefact scatter located at the Bungalbin East haul road. This OHP has 
been lodged with the DAA but it is yet to be determined whether or not it meets the 
criteria for a Registered Site under the AH Act. The ERD states that the cultural 
associations of this site are immanent in the artefact assemblage as opposed to the 
earth upon which they are located. The EPA notes that the proponent has advised 
that it is possible to avoid Site 252 through the realignment of the haul road and 
relocation of the adjacent topsoil/vegetation stockpile within the development 
envelope, however no commitment has been made to do so. The proponent advises 
that removal and salvage of the artefacts would occur in the event that it cannot be 
avoided.   
 
Fourteen rock shelters identified by the proponent within the Bungalbin East 
disturbance footprint would be totally removed as a result of the implementation of 
the proposal. The EPA understands that information regarding these potential sites 
are yet to be lodged with the DAA, and as such are not recorded as OHPs. 
 
Two Registered Sites and two OHPs are located in the disturbance footprint at J5. 
 
Site KY19c: Tjaangi ï Jasper Reef (ID36943) is classified as a Mythological site and 
is located within the waste rock dump and haul road area at J5. This site would be 
completely removed as a result of the proposal. Information regarding this site is 
restricted, however the EPA understands through confidential Aboriginal Heritage 
Survey reports that it includes physical features of the environment that have cultural 
associations. 
 
Site KY19b: Tjarralapalpal Peak and Range (ID36942) is classified as a Mythological 
site which extends over a broader area of the J5 landform, including the J5 mine pit. 
The proponent has advised that 15.3 % of this site would be impacted as a result of 
the proposal. Information regarding this sites is restricted, however the EPA 
understands through confidential Aboriginal Heritage Survey reports that the area of 
the site within the disturbance footprint at J5 includes physical features of the 
environment that have cultural associations. 
 
Both the J5 Rockhole 1 (ID 29178) and J5 Rockhole 2 (ID 29179) are described by 
the proponent as gnamma holes and ironstone outcrop. These OHPs have been 
assessed by the Aboriginal Cultural Materials Committee and were determined not to 
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be sites under section 5 of the AH Act. These OHPs would be completely removed 
as a result of the proposal.   
 
With regard to indirect impacts the proponent has advised in the ERD that access for 
cultural uses would also be restricted in the proposal area during the construction 
and operation of the mine. The proponent has advised that any indirect impacts to 
heritage sites not being impacted by the proposal would be avoided through ongoing 
consultation with the relevant Traditional Owners (MRL, 2016c).   
 
Traditional Owners also collect food, medicinal plants and resources for the 
manufacture of tools and other implements in the MMHARCP area. However the 
proponent does not consider that these activities would be affected by the proposal 
as the plants and trees required for these cultural activities do not occur on the 
ranges where the majority of the disturbance associated with the proposal would 
occur. (MRL, 2016c). 
 

Proponentôs application of the mitigation hierarchy 

The EPA notes that the proponent has proposed to avoid and minimise impacts from 
the proposal on heritage. 
 
During the assessment of the proposal the EPA consented to a change in proposal 
under section 43A of the EP Act. The proponent revised the proposal by reducing 
the mine pit area at Bungalbin East by 36 ha, which the proponent has advised 
would result in the avoidance of five of the rock shelters requiring further 
investigation (MRL, 2017b). 
 
Many of the Aboriginal Heritage sites are located within the disturbance footprint for 
the proposal and therefore the impacts to these sites are unavoidable. The ERD 
identified mitigation measures for the OHPs which were known at the time of writing 
the ERD. These included: 

¶ Approval under section 18 of the AH Act. 

¶ Recording of sites and cultural associations in photographic and/or written 
form, to be provided to DAA and the relevant Traditional Owners. 

¶ Monitoring by relevant Traditional Owners. 

¶ Collection and relocation of artefacts in consultation with relevant Traditional 
Owners. 

¶ Clear demarcation on proposal maps and no access to personnel to those 
sites that would not be disturbed but are in proximity to the proposal.  
 

As part of the ERD the proponent provided an Environmental Management Plan and 
Procedures (MRL, 2016c) which includes a Heritage Management Procedure (MRL-
EN-PRO-0015). The Environmental Management Plan and Procedures (MRL, 
2016c) outlines general requirements including compliance with relevant legislation, 
and consideration of heritage sites in project planning. The Heritage Management 
Procedure describes general requirements regarding surveys, identification of sites, 
and disturbance of sites, monitoring by Traditional Owners, record keeping and 



93 

 

reporting. The EPA notes that there are no site specific management measures 
within these documents. 
 
The ERD states that the relevant Traditional Owners have approved the associated 
management and mitigation measures. However, the EPA notes that submissions 
received during the public review period, and further heritage surveys undertaken 
since the release of the ERD, indicate that support for the proposal by relevant 
Aboriginal People is not unanimous. 
 
The EPA notes that the proponent has committed, in its RtS, to develop a proposal 
specific Aboriginal Cultural Heritage Management Plan prior to the commencement 
of construction. The proponent advises that the Aboriginal Cultural Heritage 
Management Plan would incorporate findings from further proposed archaeological 
investigations and test pitting where appropriate. The EPA considers it likely that 
similar mitigation measures, to those described in the ERD, would be applied to all 
Aboriginal Heritage sites that would be impacted as a result of the implementation of 
the proposal.  
 
The proponent has applied for consent to disturb some of the Aboriginal Heritage 
sites under section 18 of the AH Act. These applications were considered by the 
Aboriginal Cultural Materials Committee in December 2016 and will be subject to 
decisions by the Minister for Aboriginal Affairs. 
 

Assessment of impacts 

The EPA has assessed the potential impacts to Aboriginal heritage in the context of 
considerations for environmental impact assessment as outlined in the 
Environmental Factor Guideline - Social Surroundings (EPA, 2016e). 
 
The key issues raised in the public submissions with respect to Aboriginal heritage 
included: 

¶ The high concentration of Aboriginal heritage places located on the Helenaï
Aurora Range and the potential sites that are yet to be identified, heritage 
places and values that may be adversely affected by the proposal. 

¶ The need for further consultation with Traditional Owners. 

¶ The cultural significance, ongoing use and the continuance of the 
transmission of cultural knowledge of Traditional Owners in the proposal area 
would be significantly impacted. 

¶ Concerns over the loss of heritage places within the context of the CALM Act 
in relation to the ability of the Commission to prepare the required management 
plan to meet the objective required by the CALM Act and the responsibilities of 
Parks and Wildlife in relation to management of the MMHARCP. 

 
After applying the mitigation hierarchy the proponent notes that the proposal would 
have a residual impact on Aboriginal Heritage through the disturbance and loss of 
Registered Sites and OHPs. The proponent stated in its RtS that it is not able to 
evaluate the importance and significance of the sites to be impacted by the proposal, 
as this is the role of the Aboriginal Cultural Materials Committee under the AH Act.   
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The proponent is of the view, however that by involving the relevant Aboriginal 
groups in the heritage surveys and the ongoing management of their heritage and 
culture in the proposal area, the cultural link with the land in the MMHARCP would 
likely be strengthened rather than adversely affected. 
 
The EPAôs Environmental Factor Guideline ï Social Surroundings (EPA, 2016e) 
states that for social surroundings to be considered in environmental impact 
assessment there must be a clear link between the proposalôs impact on the physical 
or biological surrounds and the subsequent impact on a personôs aesthetic, cultural 
or social surrounding.   
 
The proponent has stated in the ERD that only the rockholes at J5, as a potential 
source of water, can be linked to the physical and biological environment, and that 
other than these two OHPs there is no heritage significance associated with the 
physical and biological environment in the area. In its RtS the proponent 
acknowledges that the two mythological sites associated with ranges where the 
mines are located, namely Site KY19b: Tjarralapalpal Peak and Range (ID 36942) at 
J5 and KY28d (ID 36951) at Bungalbin East, are also associated with the physical 
environment. 
 
Based on the information available to the EPA, including confidential heritage survey 
reports regarding the Registered Sites, OHPs and potential OHPs, the EPA is of the 
view that there is a clear link between the physical environment (i.e. caves, rock-
shelters, monoliths, gnamma holes, rock outcrops), biological environment (water 
holes, scar trees, food and medicinal plants) and the cultural associations with these 
aspects of the environment that may be impacted by the proposal. As such, the EPA 
is of the view that the physical places proposed to be impacted by the proposal fall 
within the definition of environment in the EP Act. 
 
Registered Sites 

The EPA notes that implementation of the proposal would result in the complete 
removal of five Registered Sites, KY19c: Tjaangi ï Jasper Reef (ID 36943) at J5 and 
the Aurora Ranges Womenôs Place (ID 18726), Helena Cave (ID 18732), KY28a 
(ID 36948) and KY28c at Bungalbin East.   
 
The EPA notes that the proponent has stated that it would only partially remove the 
portion of site KY19b: Tjarralapalpal Peak and Range (ID 36942) which is located in 
the J5 Pit, being 15.3 % of the site which extends along the J5 range. The EPA 
understands through confidential Aboriginal Heritage Survey reports that the area of 
the site within the disturbance footprint at J5 includes a distinct physical feature of 
the environment that has cultural associations.  
 
The EPA also notes that the proponent has stated that they would only partially 
remove the portion of site KY28d (ID 36951) which is located in the Bungalbin East 
Pit, being 3.3 % of the site which extends over a broader area of the HelenaïAurora 
Range, including the Bungalbin East mine pit. Based on the information contained in 
a confidential Aboriginal Heritage Survey report the EPA notes that there are a 
number of dreaming stories attached to various features throughout the Helena-
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Aurora Range, including those discussed above, and further research is required for 
this Mythological site. 
 
The EPA considers that the complete removal of five Registered Aboriginal Heritage 
sites and the partial removal of a further two sites is significant due to the cultural 
associations of the distinct physical features of the environment would be removed.  
 
Based on the information provided by the proponent in the ERD, the EPA considers 
it is unclear whether the remaining known Registered Site KY28b (ID 36949), which 
is located between the mine pit and waste rock dump at Bungalbin East, would be 
impacted indirectly as a result of rock fall, slope failures and vibration. Due to its 
location it is likely that indirect impacts would occur at this site through loss of access 
for the life of the proposal. 
 
Other Heritage Places 

The EPA notes that the two OHPs, J5 Rockhole 1 (ID 29178) and J5 Rockhole 2 
(ID 29179) at J5 have been determined not to be sites under Section 5 of the AH Act.   
 
Site 252 is an artefact scatter located at the Bungalbin East Haul Road. This OHP has 
been lodged with the DAA but it has yet to be determined whether it meets the criteria 
for a Registered Site. The proponent has stated that it is possible to avoid this site, but 
has not committed to do so.   
 
The proponent has committed in the ERD to minimising impacts to these OHPs as far 
as practicable by recording and documenting them, and in the case of Site 252, the 
salvage of artefacts, in consultation with relevant Traditional Owners. 
 
However, implementation of the proposal would result in the loss of 14 rock shelters 
within the Bungalbin East mine pit. The EPA notes that the proponent has avoided 
direct impacts to five of these rock shelters through reductions to the pit at Bungalbin 
East as consented to by the EPA under section 43A of the EP Act.  
 
The EPA considers, however, that there is the potential for indirect impacts to occur 
to the remaining seven rock shelters identified due to indirect impacts including rock 
falls, slope failures, vibration and loss of access for the life of the proposal. The EPA 
notes that information about these rock shelters is currently limited, however as 
information regarding these potential OHPs is yet to be considered by the Aboriginal 
Cultural Materials Committee these rock shelters may constitute Registered Sites 
under the AH Act.   
 
The EPA notes that Parks and Wildlife have raised concerns that given the distinctive 
landform features in the disturbance areas that further unidentified sites may also be 
impacted. 
 
The EPA notes that the proponent is of the view that Traditional Owners would 
continue to have access to all other sites and OHPs within the MMHARCP. However, 
the EPA recognises that all known Registered Sites are located within the 
development envelope for the proposal and would be removed as a result of the 
proposal, or access restricted. The highest concentration of Aboriginal heritage places 
in the MMHARCP is located on the Helena-Aurora Range and the majority of these 
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surround the proposal area, with potential for further sites to occur. The proponent has 
not provided information to enable the EPA to determine the extent of the MMHARCP 
within which access would be restricted. 
 
The EPA notes advice from Parks and Wildlife that undertaking customary activities is 
an important part of Aboriginal culture that defines Aboriginal peopleôs fundamental 
connection to the land, as it ñexpresses the vital linkage of [Aboriginal] people to their 
country, reinforces their spiritual beliefs governing their existence and responsibility 
for their land, and provides a means for passing on social and cultural knowledge to 
their childrenò (Law Reform Commission of Western Australia, 2006, page 301). 
 
The EPA notes that the MMHARCP is required to be managed, under the CALM Act 
amongst other matters, for the preservation of any features of archaeological, historic 
or scientific interest, and to protect and conserve the value of the land to the culture 
and heritage of Aboriginal persons, in particular from any material adverse effect 
caused by entry on or the use of land by other persons. 
 
The EPA notes the advice from the Commission that no management plan currently 
exists for the MMHARCP, however in preparing the management plan for the area, 
the Commission shall have the objective of achieving or promoting the purpose for 
which the land is reserved, and in particular the proposed management plan shall be 
designed to fulfil the purpose of the conservation park identified above. The 
Commission has stated that its ability to ascertain and protect the value of the land to 
fulfil its function would be significantly impaired should the proposal proceed.  
However, the proponent is of the view that because there are other heritage places 
outside the development envelope the Commission would be able to fulfil its function 
under the CALM Act. 
 
The DAA advised in its submission on the ERD that impacts to Aboriginal Heritage 
matters are able to be managed through the provisions of the AH Act.   
 
The EPA notes that the Aboriginal Cultural Materials Committee has determined that 
a number of the Aboriginal heritage sites to be impacted by the proposal meet the 
criteria for Registered Sites under section 5 of the AH Act. The EPA understands 
that further determinations are to be made with respect to the OHPs identified by the 
proponent. A decision by the Minister for Aboriginal Affairs in considering the 
confidential Aboriginal Cultural Materials Committee recommendations for these 
sites has not yet occurred as the Minister for Aboriginal Affairs is currently 
constrained from making a decision under the EP Act.  
 
Social surroundings (heritage) has been determined to be a key environmental factor 
for this proposal and as previously noted, the EPA is of the view that the physical 
places proposed to be impacted by the proposal fall within the definition of 
environment in the EP Act. As such, it is incumbent on the EPA to make 
recommendations to the Minister for Environment regarding Aboriginal heritage. 
 
Based on the information from the proponentôs ERD and RtS, and from Aboriginal 
surveys, public submissions, and advice from the DAA, the EPA is of the view that 
implementation of the proposal would result in significant impacts to Aboriginal 
Heritage values through the complete removal of the physical features of the 
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environment of the five Registered Aboriginal Heritage sites. Furthermore, the EPA 
considers that the partial removal of site KY19b at the J5 mining area is significant 
due to the cultural associations of the distinct physical feature of the environment. 
The partial removal of KY28d at Bungalbin East mining area is considered significant 
as it appears from the Aboriginal surveys undertaken for this area that there are a 
number of dreaming stories associated with this site.  
 
In addition, the EPA notes that the proposal would result in the potential loss of OHP 
Site 252, due to implementation of a haul road. The EPA notes that impacts to Site 
252 could be avoided, but the proponent has not committed to do so. The EPA 
considers that the impacts to Site 252 could be managed through avoidance, in the 
first instance. Should this not be possible the proponentôs mitigation measures as 
described in the ERD which involve the salvage and removal of the artefact scatters, 
in consultation with the relevant Traditional Owners could sufficiently minimise 
impacts.  
 
The EPA considers that the removal of the 14 rock shelters at Bungalbin East is 
significant. This is because the EPA has taken a cautious approach, in that these 
sites have potential to be Registered Aboriginal Heritage sites and would be 
completely removed through the implementation of the proposal.  
 
The EPA also notes that uncertainty remains regarding further impacts to Aboriginal 
Heritage values as a result of indirect impacts  
 

Amenity 
 
The Environmental Factor Guideline ï Social Surroundings (EPA, 2016e) defines 
amenity as the qualities, attributes and characteristics of a place that make a positive 
contribution to quality of life. This includes both visual amenity and the ability for 
people to live and recreate in their surroundings without any reasonable interference 
with their health, welfare, convenience and comfort. Noise and vibrations, dust 
emissions and light pollution from the proposal have the potential to interfere with the 
health, welfare, convenience and comfort of people. 
 
Consistent with the EPAôs Environmental Factor Guideline ï Social Surroundings 
(EPA, 2016e), the EPA has considered the potential impacts of mining activities on 
the surrounding landscape with significant aesthetic values, and the ability for people 
to recreate within the MMHARCP. 
 

Environmental values 

The proposed mine pits are located on the J5 and Bungalbin East landforms of the 
HelenaïAurora Range and the waste rock dumps and associated infrastructure 
would be located adjacent to the Helena-Aurora Range on the surrounding plains.   
 
The proposal is located entirely within the MMHARCP. The MMHARCP is a relatively 
undisturbed natural environment that offers visitors a remote outback experience 
within a varied landscape of diverse flora and fauna. As such it is currently used for 
tourism, including four-wheel driving, camping, hiking and nature appreciation.  
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The proponent states that there is some limited disturbance in the MMHARCP (16 
ha) as a result of recreation and previous mining exploration activities including 
historical exploration gridlines and access tracks, drill pads, sumps, drill holes, 
costeans, samples, samples bags and other refuse. 
 
Currently public access to the MMHARCP is unrestricted with access via unsealed 
tracks from the south (Koolyanobbing), west (Mt Jackson/Marda), east (Mt Dimer/Mt 
Walton) and north-east (Menzies). Visitors accessing the MMHARCP from the west 
and south must cross mine haul roads associated with the Mt Jackson (J1) (Marda 
Track Junction) and J4 mines (Koolyanobbing Track Junction) (MRL, 2016c). A 
number of access tracks within the MMHARCP are historical or current mining 
exploration tracks and are not necessarily maintained, with some tracks at higher 
elevations only accessible by foot (MRL, 2016c). 
 
Data from Parks and Wildlifeôs traffic counter (2013-2015) indicates an average of 
340 vehicles annually which corresponds to annual average visitation of 1,362 
persons.   
 
There are no visitor facilities such as toilets and camp grounds or formal lookouts, 
however six locations (R-1 to R-6) have been identified by the proponent as 
important sites for visitors to the MMHARCP (Figure 12). This includes a former 
campsite at Bungalbin East (R4), where camping is now prohibited, and a recently 
designated camping area on the Pittosporum Rock/Menzies Track (R3) north of the 
HelenaïAurora Range which has long been used informally. Fire pits indicating 
informal camping are located at on the HelenaïAurora Range (R1, R2 and R5) and 
the surrounding plains including the occasional use of drill pads at both J5 and 
Bungalbin East. The proponentôs Aurora Village, which provides accommodation for 
the nearby J4 mining operation, is located directly south of the proposal.   
 
Visitor use of the HelenaïAurora Range is not restricted to the defined tracks and 
exploration gridlines, and hikers and other visitors to the park can access off-road 
areas at numerous locations across the HelenaïAurora Range and MMHARCP 
(Bioscope Environmental Consulting, 2016a). 
 
The proponent undertook stakeholder consultation with several non-government 
organisations, recreation groups, members of the community and a commercial 
tourism operator to gain a better understanding of visitor use. The consultation found 
that the MMHARCP is a destination for commercial tours, recreational groups and 
others visiting the Great Western Woodlands, particularly during peak wildflower 
season. The key visitor activities include four-wheel driving, sightseeing, wildflower, 
bird and wildlife viewing, bushwalking/hiking, camping, photography, picnicking, 
barbeques and relaxation (Bioscope Environmental Consulting, 2016a). The serenity 
and low visitation is a drawcard for stakeholders together with ease of access, with 
the Koolyanobbing Track considered the main access route (MRL, 2016c). 
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Figure 12: Visitor sites, existing tracks and proposed diversions  
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Visual Amenity 

The proponent has undertaken the J5 Bungalbin East Iron Ore Project Visual Impact 
Assessment (Bioscope Environmental Consulting, 2016a), which includes both a 
visual landscape evaluation and impact assessment, to determine the visual 
landscape character and the visual impacts of the proposal as a result of dust, light 
spill and alterations to the landform.  
 
The proposal is located within the Kalgoorlie Plain landscape character type 
characterised by an expansive, gently inclined landform which appears to be level in 
many areas, but is interrupted by conspicuous hills and low ranges such as the 
HelenaïAurora Range. From a distance, these features appear as dominant focal 
points, but have a more commanding presence when viewed in close proximity 
(CALM et.al 1994 in Bioscope Environmental Consulting, 2016a). The terrain is 
dissected by scattered chains of salt lakes that can become linked after heavy rains.   
Located within the Great Western Woodlands the regionôs vegetation is considered 
an intrinsic component of the landscape. 
 
The elevation of the HelenaïAurora Range, which ranges from 430 mAHD to 
702 mAHD, provides a dominant visual focus within the MMHARCP as it represents 
a high point in a relatively wide area of undulating plains. The visual impact 
assessment (VIA) describes that the scenic qualities of the MMHARCP emanate 
primarily from the distinctive rock formations and rugged ridgelines of the Helenaï
Aurora Range and contrasting vegetation patterns, with the HelenaïAurora Rangeôs 
high visibility and landform complexity contributing to the overall sense of place 
experienced by visitors to the MMHARCP (Bioscope Environmental Consulting, 
2016a) 
 
Within the Local Assessment Unit the VIA has identified four Landscape Character 
Units (LCU).  
 
The Western Range LCU comprises of L1-3 of the Local Assessment Unit, with J5 
located at the eastern end of L3, and is generally natural in appearance with some 
track exploration gridlines and informal camping sites present. The Western Range 
appears as a rolling blue feature with curved lines just visible above the plains 
vegetation. A closer view reveals a textured landscape dotted with rugged rocky 
outcrops in shades of reddish brown. A small monolith is present at J5. 
 
The Central and Eastern Ranges LCU comprises three sections, the central portion 
(L4 of the Local Assessment Unit) is the largest continual area of the ranges and 
includes the Bungalbin East mine at the eastern end and Bungalbin Hill at the 
western end. Two small areas (L5 and L6) are located to the northeast. These areas 
generally have higher elevations than the western Range LCU and are generally 
natural in appearance though a number of tracks, exploration gridlines and camping 
sites are present. At a distance the LCU is bluish in colour but in closer proximity 
becomes dominated by muted greens of the vegetation. Rugged bedrock exposures 
and rock outcrops are common on the steep slopes with small cliff faces and caves 
present mostly on the south and east facing slopes. 
 
The Plains LCU surrounds the Central and Western Ranges LCU and while 
generally natural in appearance, is traversed by the four major access tracks. Minor 
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tracks and campsites are also present. The Plains LCU is described as broad, open 
and relatively flat occupying a lower position in the landscape. The terrain in gently 
undulating and includes low ridges and other elevated features which are not visually 
dominant and provide open views in areas of low shrublands but become partially or 
completely enclosed where vegetation is higher or denser. 
 
The Drainage Lines LCU is situated low in the landscape and is distinguished 
visually based on changes in vegetation patterns. 
 
There is no source of permanent light at the HelenaïAurora Range and its 
immediate surrounds. Traffic or occupied campsites provide temporary and localised 
sources of light. Other sources in the region include the Koolyanobbing Iron Ore 
mine to the south of the HelenaïAurora Range (Bioscope Environmental Consulting, 
2016a). 
 
The EPA notes that the proponent commissioned a peer review of the VIA 
(Ecoscape, 2016) which was focused on ensuring the VIA meet the requirements of 
the ESD.  No professional opinion is provided regarding the findings of the VIA. The 
peer reviewer did provide comment on the identification of Visual Management 
Objectives, in accordance with Western Australian Planning Commission (WAPC) 
and Department for Planning and Infrastructure (DPI) (2007) which assist in 
determining the significance (or severity) of the impacts. The EPA notes that the 
proponent has stated it has determined that the visual management objective for the 
proposal is to ensure that visual impacts are reduced as low as reasonably 
practicable, consistent with the EPAôs previous objective for amenity. 
  
Noise 

The proponent has undertaken an Environmental Noise Assessment (Herring Storer 
Acoustics, 2016) to determine baseline noise conditions and the impacts of noise 
and vibration as a result of the proposal. The MMHARCP is a relatively quiet 
environment with background noise from wind, rain and bird calls (MRL, 2016c). 
Other sources of noise and vibration that may be experienced include traffic from 
trucks and light vehicles on existing mine access tracks and haul roads, and public 
access tracks, and localised noise from occupied campsites (MRL, 2016c).     
 
There are no sensitive receptors as defined under the Environmental Protection 
(Noise) Regulations 1997 (Noise Regulations), as there are no permanently 
occupied areas, but the MMHARCP is recognised as being important for use. The 
proponentôs Aurora Village is located directly south of the proposal but is not 
considered a permanent residence as it is managed for the nearby J4 mining 
operation.  
 
Dust 

An Air Quality Assessment for the J5 and Bungalbin East Iron Ore Project (Pacific 
Environment Limited, 2016) was undertaken to determine the impacts of dust as a 
result of the proposal. The proposal area is described in this assessment as a 
remote and predominately natural setting. 
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The EPA considers that the visual, noise and air quality assessments undertaken by 
the proponent are consistent with the types of information required for environmental 
impact assessment in the Environmental Factor Guideline ï Social Surroundings 
(EPA, 2016e). 
 

Impacts to Amenity 

The proposal has the potential to impact amenity as a result of changes to the visual 
amenity values, including visual landscape, noise and vibration, light and dust 
emissions, and access to the conservation park and visitor experience. 
 
Visitor access and use 

Visitor access to the MMHARCP would not be prevented as part of implementation 
of the proposal, however public access would be restricted to mining areas to ensure 
public safety.   
 
The EPA notes that the proponent has not provided information to demonstrate 
which areas of the MMHARCP would have restricted access and has stated that 
local access to mining areas would be prohibited during operations, and that the 
safety buffer around mines would be 500 to 1000 m during blasting operations 
(depending on specific blasting conditions). This exclusion zone would be controlled 
by blast guards for a maximum of 30 minutes on any day of blasting. 
 
The proponent has advised that track closures to prevent inadvertent public access 
would be required for a section of the Marda track either side of J5, the track 
between the Mt Dimer Track and the southern end of the pit at Bungalbin East, and 
the track on the Northern side of the HelenaïAurora Range between the Pittosporum 
Rocks Menzies Track (Figure 12).  
 
Three of the six locations (R-1 to R-6) identified by the proponent in consultation with 
Parks and Wildlife as important sites for MMHARCP visitors are located within the 
mine pits at J5 and Bungalbin East and would no longer be accessible to the public 
during or post mining. These include the former campsite at Bungalbin East (R4), 
where camping is now prohibited, and informal camping locations on the Helenaï
Aurora Range (R2 and R5) and drill pads at both J5 and Bungalbin East.   
 

Visual Amenity 

Implementation of the proposal would result in impacts to visual amenity as a result 
of: 

¶ Clearing of up to 575 ha of native vegetation. 

¶ Excavation of open pits over 61 ha at J5, and 111 ha at Bungalbin East, with 
the pit voids to remain following operations. 

¶ Development of 30 m high waste rock landforms on the plains adjacent to the 
mine pits over an area of 88 ha at J5 and 98 ha at Bungalbin East. 

¶ Development of the run of mine on the plains, including site offices, 
workshops and stockyards over an area of 47 ha at J5 and 45 ha at Bungalbin 
East. 
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¶ Development of haul roads and linear infrastructure (including water pipelines, 
telecommunication cables, borrow pit and vegetation and topsoil stockpiles 
over an area of 125 ha. 

¶ Generation of dust as a result of earthworks, ore haulage, waste rock 
disposal, and dust lift off from exposed waste rock surfaces, disturbed areas 
and stockpiles during operations. 

¶ Light emissions from mining operations and vehicles during operations. 

¶ Permanent changes to the landform and surrounding plains including impacts 
to 187.2 ha of the landforms, and waste rock dumps remaining over 186 ha. 
This would result in an alteration to the views of the natural landscape and 
visual amenity from various view locations.  

 
The VIA determined that aspects of the proposal that could result in visual impacts 
include clearing, dust generation as a result of earthworks; ore haulage; waste rock 
disposal; other transport activities; rehabilitation and closure earthworks, and use of 
lighting for safety and security of operations (Bioscope Environmental Consulting, 
2016a). In addition, the associated waste rock landform on the adjacent plain is 
predicted to be 30 m high. 
 
The VIA identified 53 sites in consultation with Parks and Wildlife which included 
foreground (within 500 m), middle ground (500 m to 6.5 km) and background (6.5 km 
to 16 km and beyond). Photographic montages and view shed analysis was then 
prepared for 11 of these sites to demonstrate visual conditions before, during and 
post mining.  
 
The result of the VIA for the 11 local field assessment sites is presented in Table 12. 
Based on 11 local field assessment sites, the J5 mine would be prominent or 
blending to prominent from two of the four view locations. For the view locations of 
the Bungalbin East mine, the proposal would be prominent or blending to prominent 
for four locations and not evident for three locations. It is noted that for the sites 
which were considered blending to prominent, successful rehabilitation was an 
assumption that informed these assessments. The EPAôs consideration of the 
proposalôs rehabilitation is discussed in Section 4.1. The VIA notes that for all 11 
view locations, dust and night lighting are likely to be visible, with these impacts 
considered to be temporary, limited to construction, operations and rehabilitation 
activities. 
 
Table 12: Local field VIA 

Site Relevant 
Mine Pit 

View Point Visibility Overall Impact 
Rating 

26 J5 Koolyanobbing 
Track 

J5 mine visible  Prominent 

3 J5  Unlikely J5 mine 
will be directly 
visible, L3 ridge 
line is expected to 

Not evident 
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Site Relevant 
Mine Pit 

View Point Visibility Overall Impact 
Rating 

obscure the view 
of the mine 

16 J5 Bungalbin Hill J5 mine visible  Blending to 
Prominent 

14 J5 On plains Unlikely J5 mine 
will be visible 

Not evident 

8 Bungalbin 
East 

Pittosporum 
Rocks/Menzies 
Track north of 
HelenaïAurora 
Range 

Campsite 

Unlikely J5 or 
Bungalbin East 
mines will be 
directly visible 

Not evident 

9 Bungalbin 
East 

Pittosporum 
Rocks/Menzies 
Track north of 
HelenaïAurora 
Range 

Bungalbin East 
pit will be visible, 
waste rock 
landform not 
visible 

Blending to 
prominent 

11 Bungalbin 
East 

Northern side of 
HelenaïAurora 
Range behind 
Bungalbin East 

Unlikely 
Bungalbin East 
mine will be 
visible 

Not evident 

19 Bungalbin 
East 

Western end of 
Dimer Track 

Views of 
Bungalbin East 
are likely to be 
obscured by 
vegetation 

Not evident 

22 Bungalbin 
East 

Plains to the south 
of Bungalbin East 

Bungalbin East 
pit and waste 
rock landform will 
be visible 

Blending to 
prominent 

21 Bungalbin 
East 

Mt Dimer Track Bungalbin East 
pit will be visible 

Prominent 

22 Bungalbin 
East 

On plains to east of 
Bungalbin East 

Bungalbin East 
mine will be 
visible 

Prominent 

Information Source: 2016 Bioscope 

 

Regional vantage points to view the HelenaïAurora Range include Mt Manning and 
Mt Dimmer and the major access routes to the MMHARCP. The results of the VIA in 
relation to these locations are presented in Table 13. 
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Table 13: Visual Impact summary for view experience 

Sites Relevant 
Mine 

View Point Significance 
Level 

Overall Impact 
Rating 

38, 26, 52 J5 Koolyanobbing 
Track 

2 Prominent 

39,40,41,4
4,46,14 

J5 Bullfinch-
Evanston Road 
and Marda 
Track 

2 Not Evident to Blending 

32,33,34,3
5,47,8 

Bungalbin 
East 

Pittosporum 
Rocks/Menzies 
Track 

3 Not evident to 
Prominent 

29,30,21,2
8,19,22 

Bungalbin 
East 

Gus Luck/Mt 
Dimer Track 

3 Not evident to 
Prominent 

42 J5 Mt Manning 
Track 

2 Not evident to Blending 

43 J5, 
Bungalbin 
East 

Mt Manning 2 Not evident to Blending 

48 Bungalbin 
East 

Mt Dimer 3 Prominent 

Information Source: 2016 Bioscope 
Significance level 1 ï national/state significance, Level 2: regional significance, Level 3 local 
significance. 
Not Evident: Development may be hidden, screened or not visible from specified viewing locations 
Blending: Development may be evident, but generally not prominent in that it borrows from the existing 
landscape setting 
Prominent: Development may be a dominant feature in the landscape, drawing attention to itself. 

 
The ERD states that there will be views of both the J5 and Bungalbin East Mines 
from the four main access routes and two regional viewpoints, however the extent of 
the impact is variable depending on the viewerôs position in the landscape and 
distance from the mine(s), and the screening effect of landforms and vegetation. The 
VIA states that for all of the regional locations and travel routes there is potential for 
temporary visual impacts due to factors such as vegetation clearing, dust and night 
lighting. 
 
In addition to the views to the proposal area the VIA has also considered the views 
from J5 and Bungalbin East which would be lost as a result of the implementation of 
the proposal.  J5, located in the Western Range LCU, while relatively low in elevation 
compared to other portions of the HelenaïAurora Range offers expansive views in 
most directions from key vantage points. Bungalbin East, located in the portion of the 
HelenaïAurora Range containing some of the tallest summits of the range, provides 
expansive views that stretch to the horizon (Bioscope Environmental Consulting, 
2016a). 
 
The EPA notes Parks and Wildlife advice that the proposal would permanently 
impact on values with high significance for the visitor experience (e.g. the monolith at 
J5; access to travel routes to Bungalbin East from the north; and prominent viewing 
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point at Bungalbin East with its sweeping views across the vast, remote, varied and 
natural landscape). Parks and Wildlife considers that MMHARCP visitors are likely to 
be deterred during operation and the visitor experiences would be diminished 
significantly after closure due to the impact of the proposal on key features of interest 
in the reserve. 
 
Parks and Wildlife considers that the proposal would change visitor access and 
enjoyment of key recreation sites (J5, Bungalbin East and along the existing access 
track) during operation and this would be permanent as these sites would be 
removed from the landscape and new waste dumps would be built (blocking the 
range from some view sheds). 
 
Noise and Vibration 

During construction and operations noise and vibration emissions would occur as a 
result of mining operations due to drilling, blasting, material loading, earthworks 
machines and haulage trucks (Figure 13). Blast noise occurs on average once per 
day and has a typical duration of 1-4 seconds (Figure 13). 
 
The EPA notes that the noise assessment acknowledged the complexities with 
establishing appropriate noise criteria due to the remote setting within the 
MMHARCP and absence of sensitive noise receptors, as defined in the Noise 
Regulations, in the form of permanent human occupation. For the purpose of the 
assessment the Aurora Accommodation Village (considered a mining premise under 
the Noise Regulations) and areas identified as important for use in the MMHARCP, 
which are not within the disturbance envelope for the proposal, R3 (C1), R6 (C2) and 
R1 (C3) have been considered ósensitive noise receptorsô. All these locations are 
within 10 km of the proposal. 
 
The highest predicted noise emission at the Aurora Accommodation Village is 
28 A-weighted decibels (dB(A)) from mining operations. The noise levels as a result 
of the proposal are predicted to be within óassigned levelsô normally applied to óhighly 
sensitiveô noise premises under the Noise Regulations, and noise levels in the 
accommodation units are predicted to be within New Zealand Australian Standard 
2107:2000 background noise levels. Maximum noise from ore haulage is predicted 
to be 41 dB(A) at this location under worst-case wind conditions, reducing to 
35 dB(A) under calm conditions. The Aurora Village would experience maximum 
blast noise of 90 to 100 dB(A). 
 
Campsite C1 is predicted to experience noise levels of up to 29 dB(A). As 
background noise level is 33 dB(A) mining noise may not be particularly audible for 
much of the time, although under a light south-east wind conditions, noise may be 
clearly audible. Transport noise is predicted to be less than 20 dB(A) and is unlikely 
to be audible at C1. Maximum blast noise at C1 is predicted to be between 100 and 
110 dB(A) from J5 and 100 dB (A) from Bungalbin East. 
 
Campsites C2 and C3 have predicted noise levels from mining up to 38 to 42 dB(A).  
Mining noise level would be clearly audible under light wind conditions. Transport 
noise may also be audible but at levels of 30 dB(A) and 25 dB(A) respectively would 
not be significant in the presence of mining operational noise. Campsite C3 would 
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experience maximum noise levels of 110 dB(A) from blasting at J5 and, and C2 100 
to 110 dB(A) from blasting at Bungalbin East.   
 
The distance of audibility from mining operations under rare climatic conditions could 
extend to 8 km and up to 15 km for blasting. 
 
Predicted noise levels from blasting are less than 115 peak Z-weighted decibels 
(dB(Z)peak) at the receptor locations. Blast noise characteristics mean they are 
normally audible at levels above 80 dB(Z)peak.  
 
Once the operations cease, there will be no residual noise impacts. 
 
Dust 

Dust emission may occur as a result of drilling, blasting, material loading and 
unloading, earthworks, machinery and vehicles, and wind erosion from stockpiles 
and disturbed areas. 
 
For the purpose of the assessment the Aurora Accommodation Village (4) and areas 
identified as important for use in the MMHARCP, which are not within the 
disturbance envelope for the proposal, R3 (2), R6 (1) and R1 (3), have been 
considered sensitive receptors. All these locations are within 10 km of the proposal. 
 
Across all receptors the dust levels are within the criteria of 2 grams per square 
metre per month (g/m2/month) and the cumulative monthly dust levels are within the 
criteria of 4.2 g/m2/month. 
 
Dust emissions may be visible from time to time and may affect amenity.  Visible 
dust is predicted to occur as short-term episodes of high emissions such as from 
blasting. 
 
Dust generation will be limited at the closure phase, and is expected to reduce 
following rehabilitation. 
 
Light 

Light spill emissions will occur throughout the mine site for safety and security from 
building, vehicles and machinery with fixed or mobile directional lights proposed for 
active mining and transport routes. Impacts as a result of light spill are considered 
above in visual amenity. 
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Figure 13: Predicted noise emissions including blast noise  
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Proponentôs application of the mitigation hierarchy 

The proponent has proposed to avoid, minimise and rehabilitate potential impacts 
from the proposal.   
 
During the assessment of the proposal the EPA consented to a change in proposal 
under section 43A of the EP Act. The proponent revised the proposal by reducing 
the mine pit area at Bungalbin East by 36 ha. The proponent has advised that 
despite the reduction in the pit extent at Bungalbin East, the changes to the proposal 
do not materially alter the evaluation of this factor as presented in the ERD (MRL, 
2017b). 
 
The proponent has prepared an Amenity Management Plan as part of its 
Environmental Management System (Appendix 10E of the ERD). As part of the 
Amenity Management Plan the proponent has identified Amenity Management 
Zones. However the EPA notes that the role of the identified Amenity Management 
Zones has not been provided and there is no further reference to management 
actions that would be undertaken within these zones in the Amenity Management 
Plan. 
 
Visitor Access 

In order to minimise impacts to visitor access and use, the proponent has identified 
risks and key impacts and committed in the Amenity Management Plan to implement 
actions to ensure that impacts to amenity are reduced to as low as reasonably 
practicable.   
 
The proponent has committed to restrict the operational areas to only what is 
required by the proposal. Track closure will prevent access to active mining areas 
and installation of signage will detail alternative access routes via proposed diversion 
tracks. The EPA notes that the proponent has proposed diversion tracks, which it 
states do not require additional clearing. However these do not form part of this 
proposal and would need to be agreed to by Parks and Wildlife. The proponent 
considers that these tracks are necessary for public safety and provide adequate 
public access to the HelenaïAurora Range. 
 
Monitoring is to be undertaken to determine whether management targets are 
achieved for maintaining visitor access to the MMHARCP and to those areas of the 
HelenaïAurora Range which are not part of the proposal. This will be undertaken in 
the form of visual observation of visitor numbers during peak periods, reporting 
unauthorised access in mining areas and supervision of blast guard points during 
blasting operations to ensure there is no inadvertent public access. 
 
The ERD also states that the proponent will minimise impacts to visitor access by 
restricting the size of the areas that will be fenced off for safety and legal reasons, 
only closing roads needed for operational and safety purposes, and maintaining 
access to some of the known campsites within the Conservation Park. 
 
Visual Amenity 

The proponentôs Amenity Management Plan provides an approach to visual impacts 
which includes progressive rehabilitation, siting of infrastructure to ensure it is 
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obscured from public view as much as possible, designing and colouring buildings to 
blend with the surrounding landscape, aligning access roads to avoid direct view of 
operations where possible, establishing screening vegetation using local species 
where possible, and removing road barriers and signage when no longer required. 
 
In order to minimise impacts to visual amenity, the proponent has identified risks and 
key impacts and committed in the Amenity Management Plan to implement actions 
to ensure that impacts to amenity are reduced to as low as reasonably practicable.   
 
The waste rock dumps will be designed and progressively developed to blend into 
the adjacent undisturbed landforms of the MMHARCP, including a rounded footprint 
that mimics as much as possible the existing topography. Stable slopes of 
approximately 18 degrees or less will be created with ripping along the contours. 
Surface stability assessments and erosion modelling will be undertaken to refine 
slope geometry to assist in achieving long-term stability, with the landform design 
and soil management principles incorporated into the planning and operation of the 
proposal. 
 
Controlled blasting procedures will be implemented to limit the disturbance area, to 
minimise potential for rock fall outside the disturbance area and control dust. 
 
Clearing of the pit will be managed to minimise potential for rock fall outside the 
disturbance area, with clearing restricted to those areas required for operations 
(including legal and safety requirements) to maintain ecological and landform 
integrity. 
 
The Amenity Management Plan states that management of visual landscape impacts 
will not focus on replicating the same visual landscape pre-and post-mining, but 
ensure that the features and aspects present in the HelenaïAurora Range prior to 
mining are incorporated into the final landform design of the proposal for closure. 
 
Auditing and monitoring is proposed to determine whether the management target of 
no unauthorised clearing, and progressive rehabilitation, including the post-mine 
backfilling of the southern pit at Bungalbin East is achieved. 
 
Audits will be undertaken of the pit development and waste rock landform design to 
ensure consistency with proposed topographic levels, actual disturbance areas; and 
volume of waste rock from the northern pit at Bungalbin East to ensure partial 
backfilling of the southern pit is maximised. 
 
Photographic monitoring is also proposed for the six sites identified in the VIA that 
provide direct views to J5 and Bungalbin East. Monitoring of landform stability 
characteristics, and rehabilitation and revegetation success and performance is 
proposed to inform continual improvement of rehabilitation and closure programs. 
 
Noise and Vibration 

The proponentôs Amenity Management Plan for noise and vibration includes avoiding 
significant off-site noise and vibration emissions that may impact amenity on people 
outside the proposal area, minimise noise and vibration during construction, 
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operations and closure, providing appropriate signage to visitors and progressive 
rehabilitation to create additional noise buffers with vegetation.   
 
In order to minimise impacts as a result of noise and vibration the proponent has 
identified risks and key impacts and committed in the Amenity Management Plan to 
implement management actions to ensure that noise and vibration are reduced to as 
low as reasonably practicable.   
 
Signage will be installed to warn visitors of mine and blasting noise and vibration and 
the proponent will engage with Parks and Wildlife to suggest locations where 
impacts are reduced or can be avoided. Blasting times will be scheduled to a 
specified time each day and included on signage. Blasting will be a single blast per 
day at the established time where possible with blasting avoided during long 
weekends. Pre-blasting risk assessment will be undertaken and additional mitigation 
measures used as required. 
 
Vehicle speed restrictions will be established in mine areas, main haul roads and 
access tracks. Vehicle uses outside these areas will be prohibited. Quieted mining 
machinery or other mitigation measures will be used where possible and plant 
equipment will be regularly maintained. 
 
No monitoring is proposed to determine whether the following management targets 
are reached for all noise emissions within the Noise Regulations for non-sensitive 
premises (outdoor levels) at all hours: 

¶ 60 dB (LA10) 

¶ 75 dB (LA1) 

¶ 80 dB (LAmax) 
 
Ground vibrations and air blasts are to be compliant with Australian Standard (AS) 
2187.2-2006. However, public feedback will be recorded and acted upon where 
possible. 
 
Dust 

The proponents Amenity Management Plan provides a management approach for 
dust emissions which includes avoiding dust generation activities except where 
necessary for safe and efficient operation of the mine site, minimising emission 
through dust suppression techniques and progressive rehabilitation and limiting 
cleared or exposed areas to reduce the extent of dust over the longer term. 
 
In order to minimise dust impacts the proponent has identified risks and key impacts 
and committed in the Amenity Management Plan to implement management actions 
to ensure that dust emissions are reduced to as low as reasonably practicable.   
 
Clearing will be the minimum necessary to undertake the proposed activities, and will 
be restricted during strong winds. Contingency measures will be implemented if it 
cannot be avoided, with dust suppression techniques used and progressive 
rehabilitation undertaken. Vehicle speed will be reduced and additional mitigation 
measures will be applied if dust emissions are high risk. Observations of dust plumes 
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around the proposal area will be taken to identify combinations of weather conditions 
and mining operations that require management. 
 
Monitoring of site meteorological conditions to assess blast management 
requirements and feedback from visitors will be conducted to determine whether the 
management target of fewer than five complaints regarding dust emissions are 
received during each annual reporting period at areas important for use such as 
camp locations beyond the disturbance area of the proposal. 
 
Light 

The proponentôs Amenity Management Plan for light emissions includes avoiding 
light spill beyond the disturbance area, where possible, with the use of directional 
lighting and light shields to minimise emissions, and no lighting in areas no longer 
required for the proposal. 
 
In order to minimise light impacts the proponent has identified risks and key impacts 
and committed in the Amenity Management Plan to implement actions to ensure that 
light emissions are reduced to as low as reasonably practicable.  
 
Low intensity and directional lighting will be used and mounted as low as practicable 
with the use of shielded light fittings. Artificial light will be directed away from 
reflective light surfaces and non-permanent lighting will be used in proximity to the 
proposal boundary and will be removed when no longer required to reduce the 
duration of the impact. 
 
No monitoring is proposed to determine whether the management target of fewer 
than five complaints during in each annual reporting period regarding light spill 
emissions beyond the disturbance area is achieved. However complaints will be 
investigated to determine the extent of light spill and action taken where required. 
 

Assessment of impacts 

The EPA has assessed the potential impacts to amenity in the context of 
considerations for environmental impact assessment as outlined in the 
Environmental Factor Guideline - Social Surroundings (EPA, 2016e). 
 
Key amenity issues raised in the public submissions included: 

¶ The loss of the high visual landscape values of the Mount Manning area and 
potential ongoing impact to visitor recreation, nature-based tourism, education 
and scenic enjoyment. 

¶ Uncertainty surrounding fugitive dust emissions models and the proponentôs 
air quality assessment. 

¶ The adequacy of the assessment of impacts to the fundamental values 
relevant to visitor experience, scenic qualities and sense of place. 

¶ The lack of cumulative noise assessment. 
 
Central to the EPAôs assessment of the proposal is its location within the 
MMHARCP, which is a largely undisturbed natural environment, managed by Parks 
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and Wildlife for the purpose of conservation and nature-based tourism and 
recreation. While there is some existing disturbance as a result of mining exploration 
and recreation, predicted by the proponent to cover an area of 16 ha, the EPA notes 
Parks and Wildlifeôs advice that these are small scale and typically involve vegetation 
loss along narrow linear areas, such as tracks or drill lines.   
 
Visitor Access 

The EPA notes that visitor numbers to the MMHARCP are considered relatively low, 
however the EPA recognises that this, and the areaôs relatively undisturbed 
condition, enhances its remote and wild character and, therefore, the visitor 
experience. 
 
The EPA recognises the large number of public submissions received regarding the 
visitor experience including for natural history, geological, cultural, scenic and 
wilderness values. Many of these expressed the view that the impacts of the two 
mining areas on the Helena-Aurora Range would be profound and permanent and 
they would no longer visit this area. Comments were also common regarding the 
eco-tourism potential of the Helena-Aurora Range due to its outstanding 
environmental values and proximity to Perth. 
 
The EPA notes that public access to the MMHARCP is currently unrestricted and 
while there are no formal visitor facilities, the proponent has identified that six areas 
are considered important sites for visitors including for informal camping. Three of 
these are located within the disturbance footprint, at Bungalbin East (R4) and J5 (R2 
and R5). The EPA notes that Parks and Wildlife currently prohibits camping at R4 
however this area remains accessible to the public.    
 
The EPA notes that track closures would also be required for a section of the Marda 
track either side of J5, for the track between the Mt Dimer Track and the southern 
end of the pit at Bungalbin East, and for the track on the northern side of the 
HelenaïAurora Range that branches off the Pittosporum Rocks Menzies Track and 
leads to Bungalbin East (Figure 12). The purpose of these closures is to prevent 
public access to mining areas. 
 
The EPA notes that the proposed diversions to minimise track closure impacts 
(Figure 12). While the proposed diversions do not form part of this assessment the 
EPA notes advice from Parks and Wildlife indicates that the proposed diversion track 
connecting the southern and northern tracks around the HelenaïAurora Range 
appears to intersect a valley and may not be suitable for a number of reasons 
including soil integrity, Aboriginal Heritage values and potential impacts on habitat for 
conservation significant species and units.   
 
The EPA notes that the proponent has stated in the ERD that it will minimise impacts 
to visitor access by restricting the size of the areas that will be fenced off for safety 
and legal reason, only closing roads for operational and safety purposes, and 
maintaining access to some of the known campsites within the Conservation Park. 
The EPA notes that the proponent has stated that while visitor access to mining 
areas will be prohibited during operations, the safety buffer around mines is relatively 
small at 500 ï 1000 m during blasting operations (depending on specific blasting 
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conditions). This exclusion zone will be controlled by blast guard for a maximum of 
30 minutes on any particular day when blasting occurs.   
  
The EPA considers that the visitor experience is likely to be adversely affected as a 
result of the implementation of the proposal as visitor access would be restricted to 
areas that are important for use for the 15 ï 20 year life of the proposal. 
Furthermore, some of these sites would be permanently impacted. 
 
The EPA notes that the MMHARCP is vested in the Commission and managed by 
Parks and Wildlife for the purpose of conservation and nature-based tourism and 
recreation. The EPA is of the view that the Helena-Aurora Range is a key visual 
feature and focal point within the MMHARCP for nature-based tourism and 
recreation. The EPA considers that the proposed impacts to this area from 
exploration, mining and associated activities at the J5 and Bungalbin East mining 
areas are not compatible with the current use for conservation, nature-based tourism 
and recreation. 
 
Visual Amenity 

The EPA recognises that the Helena-Aurora Range, is the largest, highest and 
steepest BIF Range in the Mount Manning Region and provides scenic qualities to 
visitors to the local and regional area. The Range lies within a predominately flat 
landscape of eucalypt woodlands, sandplains and granite outcropping and the EPA 
notes the many submissions received were regarding the significant aesthetic values 
of this area.  
 
The EPA notes that the proposal will result in permanent impacts to visual amenity 
as a result of alterations to the contour of ridgelines and crests from mining activities 
(187.2 ha). Open pits will be developed and will remain as voids, with partial 
backfilling of the southern pit at Bungalbin East. The proponent has advised that 
these pit walls may be subject to slope failures and will not be conducive to 
revegetation. 
 
The EPA notes that the waste rock dumps would remain (30 m high and over 186 
ha) adjacent to the HelenaïAurora Range and would result in localised alterations to 
landform contours and surface drainage patterns resulting in permanent changes to 
the visual amenity of these areas.  
 
The EPA notes that the J5 and Bungalbin East mines will be visible from the four 
main access routes to the MMHARCP and two regional viewpoints. The proposal will 
also be visible from various locations within the MMHARCP, including from light and 
dust emissions.   
 
The proponent is of the view that there are areas of the MMHARCP (including at 
lower elevations that do not have a clear line of sight to the proposal) where visitors 
can experience a remote and natural environment in the MMHARCP at the same 
time mining that is occurring. 
 
The EPA considers, that despite the measures proposed by the proponent to 
mitigate impacts to visual amenity, the proposed mining areas, waste rock dumps 
and associated infrastructure would result in permanent adverse visual impacts to 
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the scenic quality of the Helena-Aurora Range and the surrounding landscape. The 
EPA recognises that members of the public utilise the Conservation Park, and in 
particular, the Helena-Aurora Range, for nature-based tourism, recreation, education 
and science purposes and is of the view that the Range should remain intact and 
available for future generations. 
 
Noise 

The EPA notes that mining noise is likely to be clearly audible at the informal 
campsites R6 and R1 under light wind conditions and transport noise may also be 
audible at these locations. At campsite R3 mining noise is not expected to be audible 
much of the time, and no transport noise is predicted (Figure 13). 
 
Noise from blasting is expected to be experienced up to once a day, and last 
between one and four seconds, with maximum noise levels of up to 110 dB(A) 
experienced at all three camping locations (Figure 13). 
 
The distance of audibility from mining operations under rare climatic conditions could 
extend to 8 km and up to 15 km for blasting. 
 
Noise emissions as a result of mining operations at the Aurora Accommodation 
Village are predicted to be within the óassigned levelsô normally applied to óhighly 
sensitive noise premisesô under the Noise Regulations. Noise levels in the 
accommodation units are predicted to be within New Zealand Australian Standard 
2107:2000 background levels. Noise from ore haulage is predicted to be between 35 
and 41 dB(A) and maximum blast noise of up to 100 dB(A) would occur at this 
location. 
 
The EPA considers that the three remaining areas identified as being important for 
would be subject to noise impacts, and that the convenience and comfort of people 
using these sites within the MMHARCP, would be unreasonably interfered with for the 
life of the proposal. Furthermore, the EPA notes that noise impacts would occur across 
other informal areas of the Helena-Aurora Range. 
 
The EPA has considered the principle of intergenerational equity and is of the view 
that the proposal would result in a decline in the diversity of the aesthetic, social and 
cultural resource base and would reduce the value of the MMHARCP for cultural, 
tourism and recreation purposes for future generations. 
 
Appendix 3 further outlines how the EPA considered this principle in its assessment. 
 
Significant residual impacts 
 
The EPA notes the proponentôs view that the proposal will have a residual impact on 
Aboriginal heritage, however it believes that involvement by the Aboriginal groups in 
the heritage surveys, and in ongoing management of heritage and culture in the 
proposal area, would strengthen the cultural links with the land in the MMHARCP 
rather than adversely them. 
 
The EPA notes the proponentôs view that impacts to amenity have been reduced as 
low as practicable and that there will be no residual impacts in relation to dust, noise 
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and light emissions. The proponent acknowledges that localised but permanent 
alterations to the contour of the ridgelines and crests will occur as a result of mining 
over 187.2 ha. Open pit voids will remain with pit walls that may be subject to slope 
failures and will not be conducive to revegetation. New landforms (waste rock dumps) 
will also be developed adjacent to the HelenaïAurora Range over 186 ha. 
 
The proponent acknowledges that there will be residual impacts to visitor access and 
use of the MMHARCP and to the visual landscape but considers that these will not be 
significant due to: the absence of permanent sensitive receptors and low visitation; 
track closures will be limited; visitors can still experience the remote and natural 
environment of the MMHARCP; partial backfilling of the Bungalbin East pit will occur; 
and rehabilitation will occur. 
  
After considering the mitigation hierarchy, the EPA considers that the significant 
residual impacts of the proposal are: 

¶ The complete removal of five Registered Aboriginal Heritage sites and partial 
removal of a further two Registered Aboriginal Heritage sites, in addition to the 
complete removal of three OHPs with a potential for a further 14 OHPs in the 
MMHARCP. 

¶ Three of the six areas identified as important for visitors in the MMHARCP 
would be removed as a result of the proposal, with the remaining areas subject 
to impacts from noise. Visitor access would be restricted. 

¶ Impacts to visual amenity would occur as a result of clearing, earthworks, light 
spill and dust emission for the life of the proposal and the extent of impacts 
would depend on the success of the proponents proposed rehabilitation. Open 
pit voids and rehabilitated waste rock dumps would remain as permanent 
features across the landscape. 

 

Summary 

The EPA has paid particular attention to:  

¶ The principle of intergenerational equity. 

¶ Relevant EPA guidance pertaining to social surroundings. 

¶ The proponentôs proposed avoidance, minimisation and rehabilitation 
measures, including changes to the proposal. 

¶ The high concentration of Aboriginal Heritage values on the HelenaïAurora 
Range and the surrounding plains in the vicinity of the proposal. 

¶ The clear link between the physical and biological environment and the cultural 
associations with these aspects of the environment that may be impacted by 
the proposal. 

¶ The complete removal of five Registered Aboriginal Heritage sites and partial 
removal of a further two Registered Aboriginal Heritage sites, in addition to the 
complete removal of three OHPs with a potential for a further 14 OHPs. 

¶ The potential for indirect impacts to the Aboriginal Heritage sites and OHPs as 
a result of rock fall, vibration and slope failures. 
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¶ The potential for impacts to heritage values of the MMHARCP which is 
managed by Parks and Wildlife in a manner that fulfils the demand for 
recreation of the community whilst ensuring any development and management 
is consistent with the proper maintenance and restoration of the natural 
environment, the protection of indigenous flora and fauna, and the preservation 
of any features of archaeological, historic or scientific interest. 

¶ The potential restriction of public access to areas of the MMHARCP for the life 
of the proposal (15 ï 20 years), with no future access to the areas within the 
mine abandonment bunds. 

¶ Three of the six areas identified as important for visitors in the MMHARCP 
would be removed as a result of the proposal, with the remaining areas subject 
to impacts from noise. 

¶ Impacts to amenity from noise emission from mining operations could extend 
to eight km and up to 15 km for blasting under rare climatic conditions. 

¶ Impacts to visual amenity will occur as a result of clearing, earthworks, light spill 
and dust emission for the life of the proposal and the extent of impacts will 
depend on the success of the proponentôs proposed rehabilitation. 

¶ Pit voids and waste rock dumps which would alter the contour of ridgelines and 
crests, and result in permanent changes to the aesthetic values of the 
MMHARCP. 

¶ The visual impact of the proposal, which would be visible from the four main 
access routes to the MMHARCP and two regional viewpoints. 

 

The EPA considers, having regard to the relevant EP Act principles and environmental 
objectives for social surroundings, that the impacts to this factor are not manageable 
and would remain significant due to: 

¶ The extent of impacts to Registered and potential Aboriginal Heritage sites. 

¶ Both permanent and temporary restriction of access to areas of the MMHARCP, 
in particular the Helena-Aurora Range. 

¶ Ongoing impacts from mining operations, including noise, light spill and dust to 
users of the MMHARCP and the Helena-Aurora Range for the 15 ï 20 year life 
of the proposal. 

¶ Permanent visual impacts to the landforms, totalling 187.2 ha, from mine pit 
voids. Waste rock dumps would remain across 186 ha of the landscape on the 
surrounding plains adjacent to the Helena-Aurora Range. 

¶ The limited evidence that the flora and vegetation values can be successfully 
rehabilitated and that rehabilitated mining areas would be returned back to a 
stable, self-sustaining ecosystem, consistent with the surrounding environment, 
and compatible with the MMHARCP.  
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4.6 Landforms 

EPA Objective 

The EPAôs environmental objective for this factor is to maintain the variety and integrity 
of distinctive physical landforms so that environmental values are protected. 
 

Relevant policy and guidance 

The EPA considers that the following current environmental policy and guidance is 
relevant to its assessment of the proposal for this factor: 

¶ Environmental Factor Guideline ï Landforms (EPA, 2016d). 
 
The considerations for environmental impact assessment for this factor are outlined in 
Environmental Factor Guideline ï Landforms (EPA, 2016d). 
 

EPA Assessment 

The EPA considers that the information provided in the ERD (MRL, 2016c) and the 
RtS (MRL, 2017b) is sufficient to enable the EPA to undertake its assessment of 
landforms for this proposal. 
 
For this assessment, the EPA recognises that there are inherent links between the 
landforms factor and all of the other key environmental factors due to the interrelated 
nature of ecosystems, and the life forms within, which rely on the bedrock and soils 
and their related systems and processes for survival. The systems and processes of 
these ecosystems are intrinsically linked. The landforms of the Helena-Aurora Range 
provide a foundation which supports its recognised environmental values described 
in the preceding factors.  
 
For the purpose of characterising the significance of the landforms and assessing the 
potential impacts of the proposal on landforms, including from cumulative impacts, the 
EPA identified in the ESD the: 

¶ Potentially Affected Landforms (known as J5 and Bungalbin East) (Figure 14) 

¶ Local Assessment Unit (known as the HelenaïAurora Range) (Figure 15) 

¶ Regional context as the Mount Manning Region (Figure 16). 

 

Environmental values 

BIFs are ancient and isolated ranges set in a predominately flat landscape. Each BIF 
range is considered to be biologically distinct with markedly different geology, soils 
and microhabitats. Geology and soils within the Mount Manning region are 
exceptionally diverse and provide a wide diversity of geological heritage values 
(EPA, 2007a). 
 
The proposal is located on two BIF landforms known as the J5 and Bungalbin East 
landforms that are within HelenaïAurora Range.  
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Previous published reports have identified that the HelenaïAurora Range should be 
protected in its entirety due to high concentrations of endemic rare flora and rare 
communities, exceptional landforms, threatened fauna habitats, mature eucalyptus 
woodlands that are declining in the Wheatbelt and Aboriginal heritage (EPA, 2007a; 
DEC and DOIR, 2007).  
 

Along with high biodiversity values, the landforms of the HelenaïAurora Range also 
have significant social values including aesthetic, recreational, cultural and scientific 
values. The values have been outlined in Sections 4.1 to 4.5 above. 
 
The proponent has undertaken an analysis of the significance of the Helena-Aurora 
Range against the considerations in the previous Environmental Protection Bulletin 
No. 23 ï Guidance on the EPA Landforms factor (EPB No. 23) (EPA, 2015). The EPA 
considers that this is appropriate since it was the EPA guidance applicable at the time 
the ERD was prepared. The EPA notes that the new Environmental Factor Guideline 
- Landforms (EPA, 2016d) now includes ósocial importanceô as a consideration in 
determining the significance of landforms, which was not included in EPB No. 23. The 
EPA acknowledges that the proponent has addressed this consideration in the ERD 
under the óamenityô and óheritageô factors and as part of the RtS (MRL, 2017b). 
 
As required by the ESD for the proposal, the proponent commissioned a peer review 
(Heinz Wyrwoll, 2016).of the Landform Impact Assessment (Bioscope Environmental 
Consulting, 2016a). The peer review concluded that the Landform Impact 
Assessment outlines the general landform attributes of the Helena-Aurora Range 
and goes some way towards providing a conceptual overview of its 
geomorphological function. 
 
The EPA took into account the latest proposal-specific information provided by the 
proponent, its own investigations, and the considerations described in the 
Environmental Factor Guideline - Landforms (EPA, 2016d), to determine the 
significance of the Local Assessment Unit, that being, the HelenaïAurora Range in 
the Mount Manning Region (Table 14). 
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Figure 14: Potentially Affected Landforms 
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Figure 15: Local Assessment Unit    
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Figure 16: Regional assessment ï Mount Manning Region 
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