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Summary and recommendations 
This report provides the Environmental Protection Authority’s (EPA’s) advice and 
recommendations to the Minister for Environment on the proposal by Polaris Metals 
Pty Ltd to develop the Carina Iron Ore Project (CIOP) on the Yendilberin Hills located 
approximately 60 kilometres (km) north-east of Koolyanobbing in the Goldfields 
region.  
 
The CIOP proposal includes an open cut mine, an approximate 50 km haul road 
linking the mine to a rail siding adjacent to the Trans Australian Railway, dry 
processing plant located at the rail siding and an accommodation village also located 
near the rail siding.  
 
Section 44 of the Environmental Protection Act 1986 (EP Act) requires the EPA to 
report to the Minister for Environment on the outcome of its assessment of a 
proposal.  The report must set out: 

• The key environmental factors identified in the course of the assessment; and 

• The EPA’s 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 include in the report any other advice and recommendations as it sees 
fit. 
 
The EPA is also required to have regard for the principles set out in section 4A of the 
EP Act. 

Key environmental factors and principles 
The proposal has discrete areas of development including the minesite, haul road 
and the rail siding, and accommodation village.  The proposal has therefore been 
assessed based on each component and its environmental factors.  The EPA has 
decided that the following key environmental factors relevant to the proposal required 
detailed evaluation in the report: 

(a) mine – the impacts on flora and vegetation, fauna and the rehabilitation and 
closure of the mine;  

(b) haul road alignment – impacts to flora and vegetation, and fauna; and  

(c) rail siding and accommodation village – the impacts on flora and vegetation. 
 
There were a number of other factors which were relevant to the proposal, but the 
EPA is of the view that the information set out in Appendix 3 provides sufficient 
evaluation. 
 
The following principles were considered by the EPA in relation to the proposal: 

(a) The precautionary principle;  

(b) The principle of intergenerational equity; and 

(c) The principle of waste minimisation. 
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Conclusion 
The EPA has considered the proposal by Polaris Metals Pty Ltd to develop the CIOP 
proposal.  The proposal is located in an area containing significant environment 
values including endemic, rare and restricted flora species and significant vegetation 
communities.   
 
The EPA notes that Government has recently announced its intention to create 
conservation and mining reserves and conservation parks which recognise both the 
significant conservation values of the Mt Manning area and development of mineral 
resources of strategic value.  This announcement included that portions of the ex- 
Jaurdi pastoral lease where the proposal is located are proposed to become the 
Jaurdi Conservation Park (JCP) as a conservation and mining reserve.   
 
The proposal is located over a linear distance with discrete areas of development.  
The EPA has assessed the environmental factors relevant to the mine, haul road, 
and rail siding and accommodation village components of the proposal.   
 
Mine and Associated Infrastructure  
There are limitations in the quality of vegetation and flora survey data provided by the 
proponent on which to assess the proposal.  The Department of Environment and 
Conservation (DEC) has provided regional information that has allowed the impacts 
of the proposal on vegetation to be adequately considered.   
 
The proposal is unlikely to impact Declared Rare Flora (DRF) or significantly impact 
priority flora.  It will impact on two important vegetation communities (S2 and W22) 
that are likely to be at the limit of their known distribution.  The EPA notes however 
that the S2 vegetation community is also present on the crest of the remainder of the 
Yendilberin Hills where development is not proposed.  The proponent has relocated 
the waste dump to reduce impact on the W22 vegetation community.  The residual 
impact on the S2 vegetation community is approximately 7.6%, and for the W22 it is 
approximately 12 %.  The EPA has recommended a condition to ensure protection of 
vegetation so that the impacts of mining do not extend beyond that proposed by the 
proponent.  It is the EPA’s opinion that the impacts on flora vegetation can be 
managed to meet the EPA’s objectives.  
 
There is Potentially Acid Forming (PAF) material present within the area to be mined.  
The EPA has recommended conditions to ensure this material is properly identified 
and encapsulated within the waste dump.  Conditions have also been recommended 
to ensure that weeds are managed and the mine is rehabilitated to acceptable 
standards.   
 
Haul Road 
The proposed alignment contains several priority flora species which includes one 
species (Spartothamnella sp. Helena & Aurora Range) that may be upgraded to a 
DRF listing.  The EPA notes that in anticipation of this species being listed as a DRF, 
the proponent has modified the proposed haul road alignment to avoid this species.  
The EPA supports this approach.  The proposal is unlikely to significantly impact 
vegetation communities or populations of priority flora species given the linear nature 
of the haul road.  The clearing of habitat is unlikely to significantly impact fauna 
species or populations in the area.  The EPA’s conditions for the protection of 
vegetation will ensure the impacts of clearing of vegetation and fauna habitat is 
limited to within the corridor of the haul road.   
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The ongoing impacts of the haul road, once it is constructed, on flora and fauna 
values, need to be carefully managed.  This includes potential impacts from dust and 
from saline water used in dust suppression on vegetation, introduction of weeds and 
ensuring the haul road is managed to reduce the risk of road kills on native fauna.  
The EPA’s conditions address monitoring and management to ensure the health of 
vegetation adjacent to the haul road is maintained.  Management of the impacts to 
fauna is addressed through a condition which requires the proponent to develop 
strategies to avoid fauna deaths and to monitor fauna mortalities with a view to 
revising the strategies depending on the outcome of monitoring.  Weed management, 
decommissioning and rehabilitation of the haul road are also required through 
conditions. 
 
Rail Siding and Accommodation Facilities 
The proponent has made a decision to locate the rail siding and accommodation 
village outside the boundaries of the proposed JCP.  The EPA supports this decision 
of the proponent.  
 
The rail siding is unlikely to impact on DRF species identified during the flora and 
vegetation surveying.  The EPA considers that due to its relatively small size (approx. 
50 ha), development of the rail siding is unlikely to have a significant impact on flora 
and vegetation values.  
 
In relation to the accommodation village the EPA considers that given it is also of 
relatively small size (approx. 10 ha) it is unlikely to have a significant impact.  The 
proponent has committed to undertake follow-up surveys at a more optimal time of 
the year to quantify and provide an improved knowledge of significant flora in the 
area.  The EPA has recommended this commitment be formalised into a condition to 
ensure there is appropriate quantification of the potential impacts on flora values of 
the region.   
 
The EPA’s conditions relating to weed management, decommissioning and 
rehabilitation will apply to the accommodation village and components of the rail 
siding.  
 
The processing facilities located at the rail siding will be subject to Part V of the 
Environmental Protection Act 1986 works approval and licencing requirements.  
Waste water treatment facilities, if they are of sufficient capacity, will also be subject 
to works approval and licensing. 
 
All components of the CIOP proposal are within an area that will continue to be 
managed for its conservation values.  The proponent has committed to develop a 
Project Environmental Management Plan to address potential ancillary impacts of 
mining.  The EPA has recommended this plan as a condition of approval.  The 
objectives of the plan are to ensure that the adverse impacts from mining and 
associated activities do not unnecessarily threaten conservation values within the 
mining lease and prevent impacts outside of the mining lease.  The plan is 
recommended to be developed in consultation with the Department of Environment 
and Conservation (DEC) as the land manager for the area.   
 
The EPA has concluded that the proposal can be managed to meet the EPA’s 
objectives subject to the conditions being implemented.   
 
The EPA has also provided Other Advice regarding the need for coordination of 
infrastructure provision in the proposed conservation and mining reserve.  This 
assessment has highlighted that there are clearly opportunities to coordinate 
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infrastructure provision to achieve improved environmental outcomes while still 
providing the infrastructure necessary to support mining of strategic mineral 
resources.  In the absence of a coordinated and strategic approach to infrastructure 
provision there is an increased likelihood of significant environmental values being 
unnecessarily impacted.  The EPA is of the view that examination of infrastructure 
requirements should be an early priority for planning of the conservation and mining 
reserves and mechanisms should be put in place to require the sharing of 
infrastructure.   
 
The Department of Mines and Petroleum (DMP) has provided advice to the EPA that 
there is capacity for the Mining Act 1978 to provide a mechanism for this to occur.  
The suggested approach is that a condition of grant be placed on the Miscellaneous 
Licence that will apply for this proposal stating that once the haul road is constructed 
the tenement holder is to provide third party access if requested by the Minister for 
Mines and Petroleum.  The EPA recommends that the Minister for Environment 
explore this opportunity with the Minister for Mines and Petroleum.  The EPA 
considers this is necessary to ensure Government’s objectives of protection of 
environmental values and development of strategic mineral resources are both 
achieved. 
 
The EPA has also provided other advice about the upgrading of the Jaurdi airstrip, 
even though the proponent advised the EPA during the assessment that the 
upgrading was no longer part of its proposal.  The EPA is aware that although earlier 
advice had been provided by the DEC regarding a minor extension to the runway to 
allow for intermittent use for exploration and emergency situations, this advice does 
not apply to expansions necessary to accommodate fly in fly out (FIFO) operations 
nor has approval for ancillary infrastructure such as fuel storage, carparks and 
airstrip aprons that would be necessary for a sustained FIFO operations been given.  
This also includes that the access road (owned by WestNet) along the railway is 
likely to require significant upgrading to accommodate regular use.  All of these 
activities related to the upgrading of the Jaurdi airstrip potentially impact on the 
proposed JCP and have not been accounted for, and should be properly considered.  
This may include development of an airport at an appropriate alternative site if it is 
determined to be an environmentally better outcome.  The EPA will write separately 
to the DMP bringing this matter to its attention. 

Recommendations 
The EPA submits the following recommendations to the Minister for Environment: 

1. That the Minister notes that the proposal being assessed is Carina Iron Ore 
Project; 

2. That the Minister considers the report on the key environmental factors and 
principles as set out in Section 4; 

3. That the Minister notes that the EPA has concluded that it is likely that the 
proposal can be managed to meet the EPA’s objectives, provided there is 
satisfactory implementation by the proponent of the conditions set out in 
Appendix 4, and summarised in Section 4, including the proponent’s 
commitments; and 

4. That the Minister imposes the conditions and procedures recommended in 
Appendix 4 of this report. 
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Conditions 
Having considered the information provided in this report, the EPA has developed a 
set of conditions that the EPA recommends be imposed if the proposal by Polaris 
Metals Pty Ltd to develop the Carina Iron Ore Project is approved for implementation.  
These conditions are presented in Appendix 4.  Matters addressed in the conditions 
include the following: 

(a) Protection of vegetation to ensure the mining and associated infrastructure are 
contained to the areas identified in the assessment and that mining activities 
that have the potential to have offsite impacts on vegetation, such as dust and 
saline water used for dust suppression, are monitored and managed.  

(b) Monitoring and management of mining activities to limit fauna mortality.  

(c) Additional flora surveys to improve the knowledge of the presence and 
abundance of priority flora species. 

(d) Undertake baseline troglofauna surveys to improve knowledge of troglofauna 
population in the region to inform future management of mining operations.  

(e) As the mining operations are within an area that will continue to be managed for 
its conservation values a Project Environmental Management Plan is required to 
ensure that mining and associated activities do not threaten conservation 
values.  This plan will address matters such as disease and weed hygiene 
management, feral animals, fire prevention and response, and company 
protocols to authorise disturbance and clearance within the mining lease.     

(f) Prevention of introduction of new weed species and monitoring to ensure weed 
cover does not increase as a result of mining operations. 

(g) Rehabilitation of the mining areas and associated infrastructure.   

(h) Mine closure and decommissioning. 
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1. Introduction and background 
This report provides the advice and recommendations of the Environmental 
Protection Authority (EPA) to the Minister for Environment on the key environmental 
factors and principles for the proposal by Polaris Metals Pty Ltd to develop the Carina 
Iron Ore Project (CIOP).  
 
The CIOP proposal is located approximately 60 kilometres (km) north-east of 
Koolyanobbing in the Goldfields region of Western Australia (WA).  The minesite is 
located wholly within Mining Lease M77/1244 (Figure 1). 
 
The proposal involves mining of hematite direct shipping ore (DSO) from a single 
open pit on the Yendilberin Hills, which form part of the Finnerty Range.  The 
Finnerty Range is one of the 29 Banded Ironstone Formation (BIF) Ranges 
considered in the Strategic Review of the Conservation and Resource Values of the 
Banded Iron Formation of the Yilgarn Craton (DEC & DoIR, 2007) (BIF Review). 
 
The proposal also includes development of an approximate 50 km road for access 
and mine haulage, linking the mine to a rail siding and processing plant adjacent to 
the Trans Australian Railway.  An accommodation village is also proposed near the 
rail siding.   
 
The proposal was referred to the EPA by Polaris Metals NL, now trading as Polaris 
Metals Pty Ltd (Polaris) on 16 September 2008, and set at a level of assessment 
(LoA) of PER with a 4 week public review period in November 2008.  Three appeals 
were received on the LoA.  The Minister for Environment dismissed all grounds of 
appeal on 2 April 2009.  
 
The CIOP proposal is part of Stage 1 of Polaris’ greater Yilgarn Iron Ore Project 
(YIOP) (Figure 2).  Stage 1 of the YIOP also includes development of the 
Chamaeleon deposit located approximately 12 km north-west of Carina, however 
development of Chamaeleon is not part of this proposal or the EPA’s assessment.  
Stage 2 of the YIOP includes development on the adjacent Helena and Aurora 
Ranges (including the Bungalbin Hills).  The proponent has not referred the larger 
YIOP proposal to the EPA.  
 
The proposal lies within the former Jaurdi pastoral lease.  The pastoral lease was 
purchased by the Department of Environment and Conservation (DEC) (then known 
as the Department of Conservation and Land Management (CALM)) in 1989 for 
addition into the conservation reserve system (Figure 1). 
 
On 1 September 2010 Government announced new conservation and mining 
arrangements for the Mt Manning area.  This included that portions of the ex-Jaurdi 
pastoral lease are proposed to become the Jaurdi Conservation Park (JCP) and a 
conservation and mining reserve.   
 
The Jaurdi area and surrounds (i.e. Mt Manning, Helena and Aurora Ranges, 
Bungalbin Hills etc) fall within the Great Western Woodlands (GWW) (Figure 1).  The 
GWW is an area recognised as being “one of the very few large, intact landscapes 
remaining in temperate Australia” (Watson et. al. 2008).  
 
The GWW are recognised as “the largest and most intact eucalypt woodland left in 
southern Australia and as such provides a unique link to the ancient continent of 
Gondwana” (Watson et al. 2008).  
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Figure 1: Locality Map 
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Figure 2: Yilgran Iron Ore Project development stages 
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The proposed mine site is located approximately 15 km south-west of the Class V 
Mount Walton East Intractable Waste Facility (IWF) (Figure 7).  Access to the IWF is 
along approximately 96 km of unsealed road from the Great Eastern Highway.  The 
IWF access road is subject to a Management Order vested with the Minister for 
Works limiting access only to permitted users.   
 
Further details of the proposal are presented in Section 2 of this report.  Section 3 
provides the context for this assessment, while Section 4 discusses the key 
environmental factors and principles for the proposal.  The Conditions to which the 
proposal should be subject, if the Minister determines that it may be implemented, 
are set out in Section 5.  Section 6 provides Other Advice by the EPA and Section 7 
presents the EPA’s Recommendations. 
 
Appendix 5 contains a summary of submissions and the proponent’s response to 
submissions and is included as a matter of information only and does not form part of 
the EPA’s report and recommendations.  Issues arising from this process, and which 
have been taken into account by the EPA, appear in the report itself. 

2. The proposal 
The CIOP proposal is to develop an iron ore mine on the Yendilberin Hills located 
approximately 60 km north-east of Koolyanobbing in the Goldfields region ( Figure 1).  
 
The CIOP proposal components (Figure 3) include: 
• open cut mining of a single pit and associated mine infrastructure (i.e. waste 

dump, run of mill (ROM) pad); 
• development of an approximate 50 km haul road for ore haulage to the rail 

siding and for access to the minesite;  
• development of train loading facilities to access the existing Trans Australian 

Railway; 
• crushing and screening plant, stockpile areas and associated facilities (i.e. 

workshop, hard stand areas) located at the rail siding; and 
• accommodation village and associated facilities (i.e. water treatment plants, 

power generation units) located near the rail siding.  
 
The CIOP proposal footprint would require approximately 460 hectares (ha) of 
vegetation clearing.  
 
A section of the IWF access road would be utilised by the proponent for access to the 
proposed rail siding and accommodation village, and also for worker commute traffic.  
 
The life of mine (LoM) is expected to be 5 years based on an estimated 21.4 million 
tonnes (Mt) of minable iron ore.  The proponent has stated that if further exploration 
identifies additional resource nearby that can be blended with the Carina ore, the 
LoM may be extended by an additional 5 years (with a reduced annual mining rate).  
Mining of any identified additional resources does not form part of this proposal.    
 
The main characteristics of the proposal are summarised in Table 1 below.  A 
detailed description of the proposal is provided in Section 3 of the PER (Polaris 
Metals NL, March 2010). 
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Figure 3: Carina Iron Ore Project project components 
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Table 1:  Summary of key proposal characteristics 
Element Description 

General 
Project Life Up to 10 years 
Area of disturbance Up to 460 ha comprising: 

• open pit – 60 ha; 
• waste dump – 140 ha; 
• ROM pad and mine infrastructure – 

50 ha; 
• haul road – 150 ha; 
• rail siding and infrastructure – 42.5 

ha; 
• rail siding borrow pits – 7.5 ha; and 
• accommodation village and 

associated infrastructure – 10 ha  
Resource 21.4 Mt DSO  
Mining 
Type Mining of hematite DSO below the water 

table 
Pit Single open pit with dimensions of 1500 m 

long, 380 m wide and 170 m deep  
Mining rate Up to 4 Mt/a 
Waste dump Single waste dump with dimensions of 

1720 m long, 810 m wide and 35 m high 
Waste rock Up to 22.8 million bcm (equivalent million 

lcm) 
Potentially Acid Forming (PAF) material 1 – 2% by volume 

(PAF material is to be encapsulated in the 
waste dump) 

Pit dewatering  Up to 411 ML/a (1126 kL/d) 
Infrastructure 
Water supply Combination of water sources: 

• pit dewatering; 
• water from local bores piped to 

filling stations along the haul road; 
and 

• bores at the rail siding  
Water consumption Up to 678 ML/a  
Power supply Diesel powered generators at the minesite 

and main work centre (rail siding)  
Product transportation Trucked via road from the minesite to the 

rail siding, then taken via rail for port export 
 

Site access Via the Mt Walton East Intractable Waste 
Facility (IWF) access road to the rail siding 

 
Abbreviations: 
    
bcm bank cubic metres m metre 
DSO direct shipping ore ML/a million litres per annum 
ha hectare Mt million tonnes 
kL/d kilolitres per day Mt/a million tonnes per annum 
lcm loose cubic metres   
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Since release of the PER, a number of modifications to the proposal have been 
made by the proponent.  These include: 

• The proposal originally included development of an airstrip to transport mine 
workers to the site.  This component has since been withdrawn from the 
proposal. 

• The PER indicated 2 options for development of mine infrastructure.  The 
proponent has chosen Infrastructure Option 1 (southern location) for the siting of 
infrastructure at the minesite.  

 
The potential impacts of the proposal initially predicted by the proponent in the PER 
document (Polaris, 2010) and their proposed management are summarised in Table 
4 (Executive Summary) of the proponent’s document. 

3. Assessment context 
The BIF Ranges of the Midwest and Goldfields have been identified as having 
significant environmental values.  The BIF Ranges are particularly important due to 
the presence of endemic, rare and restricted flora species and vegetation 
communities.  The BIF Ranges also host a varied assemblage of fauna species 
(DEC & DoIR, 2007). Endemic species are those that are confined to a specific 
geographic area, and not found elsewhere (DEC & DoIR, 2007). 
 
In September 2007 the BIF Review was released.  The document was prepared in 
order to provide “strategic level advice for Government for consideration of 
biodiversity conservation actions for the BIF ranges in the Yilgarn Craton with a 
specific focus on the Midwest and the Goldfields regions” (DEC & DoIR, 2007). 
 
The CIOP proposal also lies within the GWW boundary.  The GWW is a large 
expanse of natural ‘woodland’ in south-western Australia comprising almost 16 
million ha, and is one of the few remaining large, intact landscapes in temperate 
Australia (Watson et. al. 2008).  The majority of the GWW sits over the Yilgarn 
Craton, which is one of the oldest land masses in the world (Watson et. al. 2008).   
 
The GWW hosts over 4200 different taxa, which includes undescribed species, 
hybrids and varieties (Watson et. al. 2008).  It is estimated that almost half of these 
species are endemic to south-western Australia (Watson et. al. 2008).  The southern 
portion of the GWW forms part of the south-western Australia ‘biodiversity hotspot’ 
which is internationally recognised (Watson et. al. 2008).  
 
The State Government has committed funds to better manage and protect the GWW 
and is in the process of developing a biodiversity conservation strategy for the GWW 
to ensure the long-term conservation of the unique natural and cultural values of this 
important wilderness area. 
 
EPA Report No. 1256 (May, 2007) Advice on areas of the highest conservation value 
in the proposed extensions to Mount Manning Nature Reserve, section 16(e) advice 
in relation to the Yendilberin and Watt Hills/Jaurdi Conservation Park, recognised the 
area as having high environmental values and recommended that “Further 
investigations of the current Conservation Park recommendations to ensure 
adequate conservation of rare and endemic flora and other significant factors” (EPA, 
2007). 
 
The Jaurdi area was included by the DEC in the tenure and conservation reserve 
creation process under part of the larger Gascoyne Murchison Strategy (DEC, 2008).  
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This strategy included the acquisition of whole or part pastoral leases for 
conservation purposes.  The Jaurdi area was chosen for inclusion into the reserve 
system as it was a good example of intact arid-zone woodland vegetation as it was 
never extensively stocked (CALM, 1994).   
 
On 1 September 2010 Government announced new conservation and mining 
arrangements for the Mt Manning area.  This included that portions of the ex Jaurdi 
pastoral lease are proposed to become the Jaurdi Conservation Park and a 
conservation and mining reserve.  
 
It is the view of the EPA that the impacts of mining need to be considered in the 
context of avoiding unnecessary loss of conservation values.  While there is no, or 
very limited, discretion in the location of orebodies, there is significant opportunity to 
coordinate infrastructure provision to service the mining and exploration in this 
region, manage shared access and position infrastructure so that there is no 
unnecessary disturbance of conservation values.  In any environmental assessment 
of mining operations it should be properly demonstrated that the environmental 
values are not unnecessarily compromised by mining.  

4. Key environmental factors and principles 
Section 44 of the EP Act requires the EPA to report to the Minister for Environment 
on the key environmental factors relevant to the proposal and the conditions and 
procedures, if any, to which the proposal should be subject.  In addition, the EPA 
may make recommendations as it sees fit. 
 
The identification process for the key factors selected for detailed evaluation in this 
report is summarised in Appendix 3.  The reader is referred to Appendix 3 for the 
evaluation of factors not discussed below.  A number of these factors, such as 
groundwater supply and noise are relevant to the proposal, but the EPA is of the view 
that the information set out in Appendix 3 provides sufficient evaluation. 
 
The EPA notes that the proposal has discrete areas of development linked by linear 
infrastructure.  The proposal has therefore been assessed based on each component 
and its environmental factors.   
 
The EPA has decided that the following key environmental factors relevant to the 
proposal required detailed evaluation in the report: 
 
(a) mine – the impacts on flora and vegetation, fauna and the rehabilitation and 

closure of the mine;  

(b) haul road – impacts of flora and vegetation, and fauna; and 

(c) rail siding and accommodation village – the impacts on flora and vegetation. 

 
The above key factors were identified from the EPA’s consideration and review of all 
environmental factors generated from the PER document and the submissions 
received, in conjunction with the proposal characteristics. 
 
Details on the key environmental factors and their assessment are contained in 
Sections 4.1 - 4.3.  The description of each factor shows why it is relevant to the 
proposal and how it will be affected by the proposal.  The assessment of each factor 
is where the EPA decides whether or not a proposal meets the environmental 
objective set for that factor. 
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The following principles were considered by the EPA in relation to the proposal: 

(a) The precautionary principle;  

(b) The principle of intergenerational equity; and 

(c) The principle of waste minimisation.  

4.1 Mine 

Description 
The CIOP proposal area is located within the Coolgardie Botanical District as defined 
by Beard (Beard, 1990), which corresponds to the Interim Biogeographic 
Regionalisation for Australia (IBRA) Coolgardie 2 Bioregion (COO2 – Southern Cross 
subregion) (Cowan et al. 2001).  The IBRA Southern Cross subregion is 
characterised as having high species and ecosystem diversity, as it is the 
biogeographic interzone between the Coolgardie and Murchison biogeographic 
regions (Cowan et al. 2001). 
 
The CIOP proposal involves development of a single open pit on the northern section 
of the Yendilberin Hills, which form part of the Finnerty Range.  The Finnerty Range 
was identified and considered in the BIF Review.  
 
The mining area which includes the pit, waste dump, run of mill (ROM) area and 
associated infrastructure would be approximately 250 ha in size.  
 
Flora and vegetation 
A vegetation survey of Exploration Lease E77/1115 was undertaken between May – 
June 2008.  A Declared Rare and Priority Flora survey of Mining Lease M77/1244 
was undertaken between 30 March – 2 April 2009 (Figure 4).  
 
A total of 237 taxa (including subspecies and varieties) were recorded during the 
surveys.  Two (2) introduced flora species were recorded inside E77/1115, these 
being Erodium cicutarium and Erodium botrys.  No Declared Rare Flora (DRF) were 
identified during surveying, however 6 Priority Flora (PF) species were recorded 
inside E77/1115.    
 
The PF species recorded within E77/1115 include Spartothamnella sp. Helena & 
Aurora Range (P.G. Armstrong 155-109) which is currently listed as a P3, but this 
species has the potential to be listed as DRF. 
 
Of the six remaining PF species recorded, one would be directly impacted from 
development of the minesite, specifically Daviesia purpurascens (P4).  A total of 87 
individual plants were recorded inside M77/1244 and many individuals occur in areas 
proposed to be developed.  This species is located in vegetation community W22 at 
the southern end of the proposed pit and in the mine infrastructure area (Figure 4). 
 
Twenty five (25) vegetation communities were identified and mapped during 
surveying.  Of the 25 vegetation communities identified, 5 would be directly impacted 
from the development of the minesite.  No Threatened Ecological Communities 
(TEC) were observed in the survey area. 
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Figure 4: Minesite and associated flora and vegetation mapping 
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The crest, sides and foot of the hill proposed to be mined contains potentially 
significant vegetation.  Vegetation community S2 occurs on the crests of the 
Yendilberin Hills and most closely relates to the BIF description of the “Finnerty 
Range vegetation complexes (banded ironstone formation)” Priority Ecological 
Community (PEC), which is classified as Priority 1.  Vegetation community W22 
occurs on the sides and at the foot of the proposed mining area.  Vegetation 
communities W12, W4 and W2 occur in the immediate surrounding area.   
 
Priority 1 PECs are “those with apparently few, small occurrences, all or most not 
actively managed for conservation (e.g. within agricultural or pastoral lands, urban 
areas, active mineral leases) and for which current threats exist.  Communities may 
be included if they are comparatively well-known from one or more localities but do 
not meet adequacy of survey requirements, and/or are not well defined, and appear 
to be under immediate threat from known threatening processes across their range” 
(DEC, 2007b). 
 
The Finnerty Range PEC refers to the vegetation associated with the BIF on the 
Yendilberin Hills, running from Mt Dimer in the north to Mt Finnerty in the south 
(Coffey, D. 2010, email, 26 July).  The identified threat to the Finnerty Range PEC is 
mining (Figure 5).  
 
Vegetation surveys undertaken for the proposal have mapped a total of 113.7 ha of 
S2 vegetation.  The development of the proposed pit would result in direct 
disturbance of 8.6 ha (7.6%) of the S2 vegetation community.  The proponent has 
stated that vegetation surveying undertaken on the northern exploration leases 
E77/946 and E77/1418 has mapped an additional 382 ha, however this data was not 
provided by the proponent and therefore cannot be verified. 
 
The vegetation survey undertaken for the proposal has mapped a total of 543.9 ha of 
vegetation community W22.  Development of the proposed minesite would impact 
approximately 65.2 ha (12%) of the W22 vegetation community. 
 
Fauna and habitat 
The Carina proposal lies close to the boundary between the Eremaean and the 
South-West Botanical Province, described as the ‘mulga – eucalypt line’ (Burbidge et 
al. 1995).  As a result, this interzone area includes a range of fauna species that are 
at their south-west and north-east limits of their distribution (Burbidge et al. 1995).  
 
A Level 2 fauna survey was undertaken for the CIOP proposal consisting of two 
sampling sessions: 19 – 26 June 2008 and 26 October – 1 November 2008.  Six 
individual sampling sites (CR1 – CR6) were established around the proposed mine 
(Figure 6).  Sampling sites were chosen based on dominant plant community and soil 
association and concentrated on areas in proximity to areas likely to be disturbed for 
mining and infrastructure.  In some cases, areas were subject to active drilling at the 
time of the survey.   
 
Site CR3 is located inside the proposed pit area, sites CR2 – CR6 are located in 
areas outside of proposed development areas. 
 
Six comparison sites (CM1 – CM6) were established at the Chamaeleon prospect, 
located approximately 12 km north-west of the proposed Carina minesite (Figure 6).  
An additional comparison site was established at a dam located approximately 8 km 
north-west of the proposed Carina minesite. 
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Figure 5: Carina Iron Ore Project proposal relative to the Finnerty Range 
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Figure 6: Fauna sampling and sites and comparison sites 
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The fauna survey included investigations for invertebrate fauna and specifically 
targeted groups of Short Range Endemic (SRE) species, these being: 
• myglomorph spiders; 
• scorpions; 
• pseudoscorpions; 
• millipedes; and 
• molluscs. 
 
The results of the vertebrate fauna survey recorded no frog species, 22 reptile 
species, 59 bird species, 4 non-volant mammal species, 8 bat species and 5 
introduced mammal species.  
 
The results of the June invertebrate fauna investigation recorded 5 genera of spider 
and 2 genera of scorpion.  The October invertebrate fauna investigations recorded 
more fauna types including: spiders, scorpions, pseudoscorpions and millipedes. Six 
species of land snails were also recorded during the June and October 
investigations. 
 
Subterranean fauna surveys were undertaken between August – October 2008 and 
April – June 2009.  A third round of scrape samples was undertaken at the 
comparison site at the Chamaeleon prospect in September 2009.  
 
The results of the subterranean fauna surveys recorded no stygofauna species in the 
first round of sampling, therefore no further sampling was undertaken.  Six (6) 
troglofauna species were identified at Carina.  A single individual from the Order 
Diplura was identified from within the proposed pit only ( Figure 6).  
 
Mine Closure and Rehabilitation 
The CIOP proposal would disturb approximately 250 ha of land at the minesite. 
 
The proposed open pit would be approximately 1500 m long, 380 m wide and 170 m 
deep, which equates to a surface area of approximately 60 ha.  
 
The pit floor is below the ground water level, therefore dewatering would be required 
to maintain dry working conditions.  Groundwater is approximately 38 m below the 
ground surface at the southern end of the deposit, and approximately 67 m below the 
ground surface in the elevated central part of the deposit.   
 
At completion of mining the Carina open pit would gradually fill with water to form a 
pit lake.  Sampling during exploration drilling has indicated that the groundwater has 
a Total Dissolved Salt (TDS) value of approximately 25,000 milligrams per litre 
(mg/L).  
 
The proposed waste dump would be approximately 1720 m long, 810 m wide and 35 
m high, which equates to a surface area of approximately 140 ha.  The surrounding 
Yendilberin Hills are approximately 35 m high.  
 
It is proposed to encapsulate any potentially acid forming (PAF) material inside cells 
in the waste dump.  It is also proposed to dispose of surplus dewater into an 
evaporation pond inside the waste dump footprint. 
 
The proponent proposes to manage flora, vegetation, fauna and rehabilitation via a 
Project Environmental Management Plan (PEMP), which includes a vegetation 
management procedure, fauna management procedure and a rehabilitation plan.  
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Submissions 
Key comments in submissions focused on: 
• the adequacy of the botanical surveys undertaken and the accuracy of the 

vegetation mapping provided; 
• impact to flora and fauna associated with BIF ranges; 
• the use of saline water for dust suppression and its potential impacts on 

vegetation; 
• management of indirect impacts affecting flora and vegetation health; 
• the management of PAF and other waste materials and the design of the waste 

dump; 
• concern raised regarding not backfilling the open pit resulting in the formation of 

a pit lake;  
• concern raised regarding impact from development on the conservation values 

of the proposed JCP. 

Assessment 
The EPA’s environmental objectives are: 
• to maintain the abundance, diversity, geographic distribution and productivity of 

flora, vegetation, fauna and habitat at species and ecosystem levels through the 
avoidance or management of adverse impacts and improvement in knowledge; 

• to protect the environmental values of areas identified as having significant 
environmental attributes; and 

• to ensure, as far as practicable, that rehabilitation achieves a stable and 
functioning landform which is consistent with the surrounding landscape and 
other environmental values. 

 
When considering the trend of vegetation associated with BIF, it can be reasonably 
deduced that the current mapped extent of S2 and W22 vegetation communities 
represents the limit of their distribution.  
 
The EPA notes however that the S2 vegetation community is also present on the 
crest of the remainder of the Yendilberin Hills where development is not proposed.  It 
should also be noted that since flora surveying of the minesite was undertaken, the 
proponent has relocated the waste dump to reduce impact on the W22 vegetation 
community which also contained a large population of the P3 flora species Grevillea 
georgeana.  The EPA notes that the residual impact on the S2 vegetation community 
is approximately 7.6%, and for the W22 it is approximately 12 %.  
 
In regard to the P4 flora species Daviesia purpurascens, up to 31 (~36%) of the 
individuals recorded inside M77/1244 would be impacted by the proposed mining 
depending on final mine design.  The EPA notes that this species is also present at 
other locations in the Carina survey area and is known from other locations in the 
Goldfields, South-West and Midwest regions. 
 
The survey methodology used to map the vegetation across the CIOP proposal area 
and E77/1115 involved sampling and recording of flora within 1,964m2 survey sites 
(Mattiske, 2008).  Site selection was based on differences in structure and floristics of 
the communities in the project area (Mattiske, 2008).  
 
In contrast, surveys undertaken by the DEC in the Jaurdi area involved establishment 
of fifty three (53) 20 m x 20 m quadrats across the Watt Hills, Yendilberin Hills and 
Hunt Range (Gibson and Lyons, 2001).  The quadrat locations were intended to 
cover the major geographical, geomorphological and floristic variation found across 
the study area (Gibson and Lyons, 2001).  The approach undertaken by the DEC is 
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consistent with EPA Guidance Statement No. 51: Terrestrial Flora and Vegetation 
Surveys for Environmental Impact Assessment in Western Australia (June, 2004). 
 
The method used for CIOP proposal surveying is an older style that relies on 
vegetation structure to determine vegetation units, whereas the method applied by 
the DEC involves plot data which records all species present inside established 
quadrats. 
 
Statistical based analysis of detailed floristics allows for consistent, repeatable, 
objective comparison of vegetation data collected from quadrats.  Comparison of 
structural vegetation units is likely to be much more subjective.   
 
As the methodology used for the vegetation mapping for the proposal area was 
incompatible with the recommended methodology undertaken by the DEC for its 
surveys on other parts of the Range, it is difficult to assess the likely impacts of the 
proposed mining development on flora and vegetation. 
 
The proponent’s vegetation survey information suggests a low similarity between the 
vegetation present at the CIOP area, and the vegetation surveyed by the DEC on the 
Finnerty Range 7 – 10 km to the north and south.  The proponent has asserted that 
impact to the S2 vegetation community as a result of development of the minesite 
would be low, as only 7.6% of the S2 vegetation in E77/1115 would be impacted, and 
it therefore believes that it is well represented in the local area.  
 
The proponent has also asserted that the S2 vegetation community is likely to occur 
outside of the survey area as indicated by the extent of the Finnerty Range PEC. 
However, the proponent’s rationale for this statement is unclear, when by its own 
analysis it was determined that the S2 vegetation community has a low similarity to 
the DEC survey data to the north and south.    
 
Advice from the DEC concurs that the vegetation at the CIOP minesite has low 
similarity to the DEC survey data.  However, vegetation associated with BIF ranges 
has been well documented as having rapid species changeover across small 
geographic distances, so it is not a surprising finding that the vegetation 7 – 10 km 
north and south of the CIOP proposal area is different.  Furthermore, it is the view of 
the DEC that the S2 and W22 vegetation communities occur over a limited area and 
would not be expected to be regionally common. 
 
Acceptance of incomplete or incompatible data has implications in regard to the 
assessment of the true nature and extent of the likely impacts from development on 
vegetation communities associated with BIF Ranges.  In providing comment on the 
limitations of the vegetation mapping for the CIOP proposal, the DEC has also 
provided examples of high quality vegetation mapping undertaken for recent mining 
developments on BIF Ranges, such as the Karara Iron Ore Project and 
Koolyanobbing Iron Ore Project – Mt Jackson J1 Deposit.  
 
Notwithstanding the poor quality survey data, the EPA notes that the proponent has 
modified its proposal to limit the impacts on the significant vegetation communities, to 
an acceptable level and that the proposal is unlikely to impact DRF or significantly 
impact priority flora.  It is the EPA’s opinion that the impacts on vegetation can be 
managed to meet the EPA’s objectives.  
 
The potential environmental impacts will be managed in accordance with the key 
characteristics table which limits the extent of mining, including placement of mine 
infrastructure, consistent with modifications made by the proponent during the 
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assessment, and condition 5 to ensure protection of vegetation through limiting the 
impacts of mining to the extent proposed by the proponent.    
 
Having regard to the proponent’s vertebrate fauna surveys, a large number of reptiles 
were only recorded as a single specimen, therefore reptiles were not considered an 
abundant group.  Sites CR4 and CR5 recorded the most reptiles, however the skink 
Cyclodomorphus melanops elongates (Spinifex Slender Blue-tongue) was recorded 
at site CR3 which corresponds to its habitat requirements.  Cyclodomorphus 
melanops elongates has been identified as a species with a particular affinity with 
BIF ranges (DEC, 2007a).   
 
Birds were the most abundant group identified from surveying with 56 species 
recorded from systematic sampling and 3 species observed opportunistically.  Five 
(5) species of conservation significant birds were recorded during the fauna surveys.  
All sites recorded bird species, with sites CR1 and CR3 the most abundant.  
 
Very few non-volant native mammals were recorded, and only from sites CR1 and 
CR3, plus one opportunistic sighting.  Two (2) species of mammal were recorded at 
site CR3, being Sminthopsis dolichura (Little Long-tailed Dunnart) and Cercartetus 
concinnus (Western Pygmy Possum).   
 
Bats were sampled by the use of an Anabat ultrasonic call detector placed at several 
locations around the proposed minesite.  Analysis of recordings identified 8 species 
of bat.  This included an unidentified Nyctophilus sp., which is possibly Nyctophilus 
timoriensis (Greater Long-eared Bat) listed as a Priority 4 species by the DEC.    
Even though the 1 reptile and 2 mammal species recorded at site CR3 are 
associated with rocky habitats, the EPA notes that all have been recorded at other 
localities in WA.  The reptile Cyclodomorphus melanops elongates has been 
recorded on the Jack Hills and the Helena and Aurora Range.  The mammals 
Cercartetus concinnus and Sminthopsis dolichura have both been recorded on the 
Helena and Aurora Range.  
 
Having regard to invertebrate fauna, none of the scorpions or land snails recorded 
are considered to be SRE species.  A single pseudoscorpion nymph of the genus 
Synsphyronus collected at the Dam site may represent an SRE species.  
 
In regard to spiders, the proponent has indicated that there was difficulty in 
identifying some of the female and juvenile specimens and therefore it was not 
possible to determine definitively if some specimens represent SRE species.  The 
spider Missulena ‘occatoria-group’ recorded at sites CR1 and CR2 may represent an 
SRE species, however a full taxonomic revision of the Missulena genus in WA is 
necessary to confirm its status (Ninox, 2009).  
 
In regard to millipedes, it is possible that a juvenile millipede of the genus Atelomastix 
collected at the Dam site is an undescribed species.  An adult specimen of this 
species was also collected at site CM4.  This species has not been reported from any 
other locality in WA before, however it is closely related to Atelomastix bamfordi 
reported from the Mt Jackson area located approximately 100 km west of the CIOP 
proposal area (Ninox, 2009).  
 
The most abundant and diverse group of millipedes in WA is the genus Antichiropus, 
with all but one species known to be SRE species (Ninox, 2009).  The millipede of 
genus Antichiropus recorded at site CR3 and at site CM5, is conspecific with a 
species currently only known from the Mt Gibson area, known as Antichiropus sp. 
nov. (‘Mt Gibson 1’), located approximately 300 km north-west of the CIOP proposal 
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area (Ninox, 2009).  As Antichiropus sp. nov. (‘Mt Gibson 1’) is only known from 
these two localities, although widely spaced, it is considered an SRE species (Ninox, 
2009). Site CR3 is considered to be important habitat for the Antichiropus millipede.  
 
In considering the millipede Antichiropus sp. nov. (‘Mt Gibson 1’), the recording of 
this species at sites CR3 and CM5 represents a significant range extension for the 
species.   
 
Having regard to subterranean fauna, four of the six troglofauna species recorded, 
were found inside the proposed pit area.  However, three of those four species were 
also found at the comparison site at Chamaeleon.  The fourth species, Parajapygidae 
sp. B6 (Order Diplura), was a single individual found only in the centre of the 
proposed pit.  The other two species were found in areas outside of the proposed 
development area. 
 
The EPA notes that advice received regarding an explanation as to why 
Parajapygidae sp. B6 was only recorded within the proposed pit boundary, stated 
that it was “due to its low abundance” (Bennelongia, 2009).  Additionally, advice has 
suggested that the mafic schist in which the individual was found is a widespread 
habitat in the greater project area (Bennelongia, 2009).   
 
The EPA also notes the proponent’s intention to undertake additional surveys in 
geological target areas located between Carina and Chamaeleon to add to the 
regional knowledge base, and its associated Commitment 5 “to undertake further 
troglofauna surveys in the region, to improve knowledge of troglofauna populations in 
the region and those found at Carina...”.   
 
The proponent has published its intent to develop the larger YIOP proposal.  The 
EPA has recommended the proponent’s Commitment 5 as a condition of the 
proposal proceeding, to ensure there is better knowledge about the impacts of mining 
on troglofauna both to inform management of the CIOP proposal and potentially 
other operations proposed as part of the YIOP.  This is addressed in condition 8.   
 
Having regard to fauna habitat, the EPA notes that site CR3 is the only area that 
would be directly impacted by the development of the CIOP proposal.  Sites CM4, 
CM5 and the Dam site where potentially significant SRE species were recorded, are 
not proposed to be disturbed as part of the CIOP proposal.  The habitat type at site 
CR3 is also present on the remainder of the Yendilberin Hills, which are not proposed 
to be developed as part of the CIOP.  
 
The EPA has concluded that the impacts of fauna can be managed to meet the 
EPA’s objective as their remains habitat elsewhere in the region.  The EPA has 
recommended a condition to ensure additional information on troglofauna is gathered 
to fill a knowledge gap on these species.   
 
In relation to mine closure and rehabilitation, groundwater modelling has indicated 
that both sides and the southern end of the ore body are bound by basalt, whereas 
the northern end of the orebody appears to grade into unaltered BIF and chert 
(Rockwater, 2009).  Investigations have shown the orebody to be locally cavernous 
which indicates a high permeability, whereas the adjoining basalt is relatively 
unfractured (Rockwater, 2009).  Therefore, as the orebody is depleted, so to a large 
extent is the source of groundwater (Rockwater, 2009).  
 
Due to the low rate of water input from groundwater inflow and rainfall, and the high 
evaporation rate, at the completion of mining the pit will act as a sink.  An increase in 
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salinity of the pit lake is expected to occur over time as a result of evapo-
concentration.  
 
There is some potential for leakage of hyper-saline water into the surrounding aquifer 
from the northern section of the orebody.  However, the groundwater in the 
surrounding aquifer is saline and is not used for any purpose.  
 
PAF material would be managed by encapsulation in cells inside the waste dump.  
The encapsulation cells would have a 1 m thick cell floor and be a minimum 3 m 
above the natural ground surface.  The encapsulation cell roof would be 1 m thick 
and would be 3 m below the top surface of the waste dump. 
 
As the groundwater in the proposal area is saline, discharge of surplus dewater into 
waterways would likely result in adverse impact to the surrounding vegetation.  
Therefore, the proponent intends to discharge surplus dewater and other treated 
waste water into an evaporation pond located in the footprint of the waste dump.  The 
exact location of the evaporation pond has not been determined, but would be 
approximately 15 ha in size.  
 
To manage potential erosion of the waste dump, the proponent proposes to direct 
peak storm flow off of the crown and berm of the waste dump using landform ramps, 
and channeling this water into the open pit.  
 
The EPA advises that the encapsulation cells would need to be appropriately situated 
inside the waste dump to ensure that the PAF material would not become affected by 
ingress of water and oxygen.  Therefore, placement of the evaporation pond in 
relation to the encapsulation cells to avoid contamination and metaliferous drainage 
is a critical component of the detailed mine planning.  
 
In view of the above the EPA has conditions to address: 
• Rehabilitation of the mine to ensure that it is progressive and that rehabilitation 

completion are criteria are established (condition 11). 
• Preliminary and final closure and decommissioning requirements to address 

management of PAF material and other potentially polluting materials, the siting 
of the evaporation pond and final closure of the mine (condition 12). 

 
The EPA also notes the proponent proposes to manage potential ancillary impacts of 
mining via a Project Environmental Management Plan (PEMP).  As mining is 
proposed in an area that will continue to be managed for its conservation values the 
EPA has recommend that this plan be formalised as a condition.  The objectives of 
the plan are to ensure that the adverse impacts from mining and associated activities 
do not unnecessarily threaten conservation values within the mining lease and 
prevent impacts outside of the mining lease.  The plan is recommend to be 
developed in consultation with the DEC as the land manager for the area.  It will 
address amongst other things: 
• Hygiene management measures to prevent the introduction of weeds and 

dieback disease. 
• Management of feral animals.  
• Company protocols to authorise disturbance and clearance of vegetation. 
• Limiting and authorising access to areas within the mining lease.  
• Fire prevention and response. 
• Management and monitoring of saline water used for dust suppression.  
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Summary 
Having particular regard to the: 

(a) potentially significant vegetation associated with the BIF range that would be 
impacted; 

(b) mine infrastructure that has been relocated to limit the impacts on significant 
vegetation and to avoid impacting a Priority 3 flora species; 

(c) vegetation in the area that will be impacted is also present on the remainder 
of the Yendilberin Hills; 

(d) the vegetation survey methodology was limited and did not allow for statistical 
analysis of data from other parts of the Finnerty Range; 

(e) advice of the DEC regarding the potential extent of impacts on significant 
vegetation; 

(f) impacts on important habitat associated with the BIF range; 

(g) habitat inside the proposal area is also present on the remainder of the 
Yendilberin Hills; 

(h) fauna associated with BIF habitat that would be impacted; 

(i) location of fauna inside the proposal area have been recorded at other 
locations outside of proposed development areas, with the exception of the 
troglofauna singleton; 

(j) additional troglofauna surveys that will be undertaken; 

(k) formation of a pit lake at the completion of mining; and 

(l) potentially acid forming material being encapsulated inside the waste dump,  
 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objectives for this factor provided conditions are imposed requiring the 
proponent to to:  
 

• Protect vegetation to ensure the mining and associated infrastructure are 
contained to the areas identified in the assessment and that mining activities that 
have the potential to have offsite impacts on vegetation, such as dust and saline 
water used for dust suppression, are monitored and managed (condition 5).  

• Undertake additional flora surveys to improve the knowledge of the presence and 
abundance of priority flora species (condition 7) . 

• Undertake baseline troglofauna surveys to improve knowledge of troglofauna 
population in the region to inform future management of mining operations 
(condition 8).  

• Prepare and Implement a Project Environmental Management Plan to ensure that 
mining and associated activities do not threaten conservation values (condition 
9).   

• Prevent the introduction of new weed species and monitoring to ensure weed 
cover does not increase as a result of mining operations (condition 10) . 

• Rehabilitate the mining areas and associated infrastructure and undertake mine 
closure and decommissioning (conditions 11 and 12). 
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4.2 Haul road alignment 

Description 
The proposed haul road alignment is approximately 50 km long and 30 m wide which 
equates to clearing of approximately 150 ha of native vegetation.  The proposed 
alignment runs along the eastern edge of the Finnerty Range and traverses through 
an area consisting predominantly of Eucalypt woodland.   
 
The proposed haul road alignment and rail siding area was surveyed between 8 – 12 
June 2009.  A 60 m wide corridor along the proposed 50 km transport route was 
surveyed.  The methodology used was the same as that for E77/1115, however 
involved a 30 m radius of survey locations along the alignment (Mattiske, 2009).  
 
In relation to the flora investigations, a total of 269 taxa (including subspecies and 
varieties) were recorded along the proposed haul road during the survey.  No DRF 
species were recorded, however 10 PF species were recorded consisting of: 
 
• 3x P1; 
• 1x P2; 
• 5x P3; and 
• 1x P4.  
 
The PF species identified along the proposed haul road alignment include the 2 PF 
species that were recorded within the minesite area, and Spartothamnella sp. Helena 
& Aurora Range (P.G. Armstrong 155-109) which has the potential to be listed as a 
DRF. 
 
In addition to the 10 PF species, 2 species of Lepidosperma were recorded within the 
proposed haul road alignment, both of which are likely to be listed as PF, these are 
Lepidosperma sp. Aurora Sandplain (R.L. Barrett 2809B) and Lepidosperma sp. Mt. 
Finnerty (S. McNee LCS 9486).  Neither species are listed on DEC’s Florabase. 
 
Lepidosperma sp. Aurora Sandplain (R.L. Barrett 2809B) was located in vegetation 
communities S12 and S13 and were recorded relatively close together. 
Lepidosperma sp. Mt. Finnerty (S. McNee LCS 9486) was located in vegetation 
communities W34 and S15, and had a relatively wide spacing between the 2 
locations.   
 
At present Lepidosperma sp. Aurora Sandplain (R.L. Barrett 2809B) is only known 
from a single population located to the north of the Helena and Aurora Ranges.  
Similarly Lepidosperma sp. Mt. Finnerty (S. McNee LCS 9486) is only known from a 
single location on the Hunt/Watt/Yendilberin Hills.  The recent recording of this 
species is adjacent to its current known extent.  
 
Nineteen (19) vegetation communities were defined and mapped in the proposed 
haul road alignment during the survey.  The most common vegetation communities 
were sclerophyll woodland (13), followed by scrub communities (5) and a single 
thicket community.  No TECs were observed during the survey.  The vegetation 
condition along the proposed alignment is in excellent to pristine condition in 
accordance with the Keighery Vegetation Condition Rating Scale (Keighery, 1994). 
 
Vegetation communities S12 and S13 are contiguous and likely to be the same 
vegetation community.  These were differentiated by the degree of fire burn which 
has resulted in differences of vegetation which is most likely associated with post-fire 
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succession changes in vegetation pattern (Mattiske, 2009).  The S12 and S13 
vegetation communities are located at the southern end of the proposed haul road 
within the last 10 km to the rail siding area.  
 
Of the 19 vegetation communities defined along the proposed haul road alignment, 3 
are also present in the minesite area (W2, W4 and W12).  Ten (10) of the vegetation  
communities defined along the proposed haul road alignment contain PF species 
(W1, W5, W15, W30, W32, W34, S12, S13, S15 and T2). 
 
Vegetation community S12 had the greatest number of PF including P1 (1), P2 (1), 
P3 (2) and P4 (1) species.  Additionally, vegetation community S12 contains the flora 
species Lepidosperma sp. Aurora Sandplain (R.L. Barrett 2809B).  
 
The proponent intends to use groundwater drawn from bores located near to the haul 
road to manage dust.  The groundwater in the proposal area is saline with a TDS 
value of approximately 25,000 mg/L and its use for dust suppression can potentially 
impact vegetation adjacent to the haul road.  
 
In relation to fauna investigations, no specific fauna survey information for the 
proposed haul road was provided for the proposal.  However, a malleefowl (Leipoa 
ocellata) mound (nest) was observed during the vegetation surveying of E77/1115 in 
May 2008.  Leipoa ocellata is a CS1 – Schedule 1 (Vulnerable) species listed under 
both WA Wildlife Conservation Act 1950 and the Commonwealth Environment 
Protection and Biodiversity Conservation Act 1999.    
 
The malleefowl mound was located approximately 0.5 km east of E77/1115 (Ninox, 
2009) (Figure 6).  Additionally, malleefowl have been observed within the 
Chamaeleon area and recent footprints were recorded at site CM1 (Ninox, 2009).  As 
part of its Response to Submissions the proponent has reported that malleefowl have 
been observed along the existing IWF access road.  
 
The proposed alignment is approximately parallel to the IWF access road and 
therefore duplicates existing infrastructure and potentially unnecessarily impacts the 
conservation values through clearing, fragmentation and fauna impacts.   
 
In relation to haul road options, the Environmental Scoping Document (ESD) for the 
CIOP proposal specified that two options for the haul road would be considered as 
part of the PER: Option 1 (Darrine) and Option 2 (Mt Walton).  A third option was also 
included after consultation with stakeholders: Option 3 (Carina East) (Figure 7). 
 
Very little information was provided in regard to the haul road options.  The PER 
stated that Option 1 was abandoned after consultation with the DEC, who objected to 
development of a rail siding and processing facilities at the Darrine site, and instead 
preferred the use of Option 2.  
 
The PER indicated that Option 3 was abandoned after consultation with the 
Department of Treasury and Finance – Building Management and Works (BMW), 
who advised that in its view the IWF access road was not to be used for mine 
haulage traffic.  
 
The PER also stated that the majority of the 45 km length of the IWF access road 
between the proposed minesite and rail siding occurred on deep sands that are not 
suitable for sustained heavy haulage of ore, without costly earthworks to build a 
base-course of sufficient strength. 
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Figure 7: Haul Road alignment options 
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The PER stated that the section of the IWF access road between the proposed 
minesite and rail siding crosses undulating sand dunes which causes more wear and 
tear on the road and vehicles.  The proponent has subsequently put a forward a view 
in its response to submissions that the use of the IWF as a haul road presents a 
safety hazard.   
 
It was also assumed by the proponent that as the IWF access road traverses 
sandplain country it would contain more significant flora species, however no 
investigation of the flora and vegetation along the IWF access road was undertaken.  
The proponent advised that due to the above reasons, Option 2, involving a new haul 
road, was chosen as the preferred haul road route. 

Submissions 
Key comments in submissions focused on: 
• duplication of existing transport infrastructure (IWF access road) and the impacts 

associated with the development of a new road; 
• the adequacy of the botanical surveys undertaken and the accuracy of the 

vegetation mapping provided; 
• concern raised regarding the use of saline water for dust suppression; 
• concern raised regarding management of indirect impacts of dust affecting flora 

and vegetation health; and 
• concern raised regarding impact of development on the conservation values of 

the proposed JCP. 

Assessment 
The EPA’s environmental objectives are: 
• to maintain the abundance, diversity, geographic distribution and productivity of 

flora, vegetation, fauna and habitat at species and ecosystem levels through the 
avoidance or management of adverse impacts and improvement in knowledge; 

• to maintain the integrity, ecological functions and environmental values of the soil 
and landform; and 

• to protect the environmental values of areas identified as having significant 
environmental attributes. 

 
Duplication of the existing transport infrastructure resulting in unnecessary impacts to 
conservation values was raised in submissions during the public review period.  As 
part of the Response to Submissions phase of the assessment, the EPA requested 
additional information in relation to the investigations undertaken by the proponent 
regarding use of the IWF access road.  The proponent was also requested to provide 
calculations for the quantity of clearing required in order to develop Option 3 versus 
the quantity clearing required to develop Option 2 to justify some of the claims made 
by the proponent during the assessment.  
 
The proponent provided the following information regarding the clearing comparisons 
of the two options:  
 
Option 3: 
• widening of section of IWF road – 36 km x 15 m = 54 ha 
• new section connecting road to mine – 19 km x 30 m = 57 ha 
• new section connecting road to rail siding – 2 km x 30 m = 6 ha 
• gravel pits for roadbase – 47 km x 12 m x 0.35 m = ~20 ha 
• access roads to gravel pits – 10 km x 6 m = 6 ha 
       Total = 143 ha   
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Option 2: 
• 48 km x 30 m       Total = 144 ha  
The proponent claims that no gravel pits or other disturbance would be required for 
its preferred alignment as the haul road will be constructed from cut and fill along its 
length, within the proposed disturbance corridor of 30 m. 
 
The DEC also advised that it did not provide ‘support’ for Option 2 as indicated by the 
proponent and only indicated it as a preference to Option 1, as it would result in less 
infrastructure development inside the proposed JCP.  Consistent with its advice on 
the PER and from its public submission, the DEC maintains that development of 
Option 2 would potentially duplicate the existing IWF access road and therefore may 
result in unnecessary vegetation clearing and unnecessary adverse impact to the 
conservation values. 
 
The EPA also sought additional information from BMW in relation to the potential use 
of the IWF road for haulage purposes and the potential extent of future disposal 
campaigns to the IWF.   
 
In considering whether the proponent has properly explored the potential use of 
existing infrastructure to avoid and limit impacts on environmental values, the EPA 
does not accept the reasons provided by the proponent.  The claim that the creation 
of a new road will impact a similar amount (area) of vegetation are not substantiated 
given that the proponent has likely overestimated the amount of gravel required to 
upgrade the road and hence has similarly overestimated the area of clearing required 
for gravel pits.  This is on the basis that existing portions of the IWF road are 
underlain by gravel and do not require upgrading to the extent contended by the 
proponent.  Assertions by the proponent that upgrading the road is likely to impact 
more significant vegetation are also not substantiated by any survey information.  
The proponent has not adequately accounted for the threats to fauna from the new 
haul road.  Overall the proponent has not taken account of the additional impacts of 
fragmentation caused by a new road as opposed to widening and upgrading an 
existing road.   
 
Safety is an important matter and road upgrades would have to satisfy any relevant 
standards and requirements.  It is accepted that the IWF road would need to be 
modified to meet necessary safety standards with some consequential impacts on 
the environment.  Given that it is a permitted road, access can also potentially be 
limited to vehicles and personnel who are authorised and appropriately trained to use 
a road where heavy haulage is permitted.  
 
Notwithstanding the above, the EPA is advised by BMW that the duration of waste 
disposal campaigns to the IWF can be in the order of several weeks and hence the 
use of the IWF road for mining heavy haulage purposes may conflict with these 
campaigns.  It remains the EPA’s view that the proponent did not adequately explore 
the sharing of existing infrastructure, however on the basis that potential intended 
uses may not be compatible, the EPA has considered the environmental impacts of 
the proposed haul road further.  
 
Having regard to flora and vegetation, the EPA notes that the proposed alignment 
contains several PF species which includes 1 (Spartothamnella sp. Helena & Aurora 
Range) that may be upgraded to a DRF listing.  The EPA also notes that 2 restricted 
Lepidosperma species likely to be listed as PF taxa would potentially be impacted by 
the proposed development.  Several vegetation communities associated with PF 
species would also be impacted by the proposed development.   
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In regard to the PF species Spartothamnella sp. Helena & Aurora Range (P.G. 
Armstrong 155-109), the EPA notes that in anticipation of this species being listed as 
a DRF, the proponent has modified the proposed haul road alignment to avoid this 
taxa.  The EPA supports this approach. 
 
The proposal is unlikely to significantly impact vegetation communities or priority flora 
species given the linear nature of the haul road.   
 
In relation to fauna values, the EPA notes that no specific fauna survey information 
for the proposed haul road was provided for the assessment.  The EPA also notes 
that a malleefowl mound is located within proximity to the proposed haul road.  
Malleefowl are known from a wide range of habitat types and have been observed 
elsewhere in the greater YIOP area.  The clearing of habitat is unlikely to significantly 
impact fauna species or populations in the area.   
 
The EPA has judged the impacts of clearing of vegetation and habitat for fauna can 
be managed to meet the EPA’s objectives provided the extent of clearing is limited to 
that predicted by the proponent.  The EPA’s condition 5 limits the extent of 
disturbance.    
 
The ongoing impacts of the haul road, once it is constructed, on flora and fauna 
values, need to be carefully managed.  This includes potential impacts from dust and 
from saline water used in dust suppression on vegetation, introduction of weeds and 
ensuring the haul road is managed to reduce the risk of road kills on native fauna.  
The EPA’s condition 5 addresses monitoring of the health of vegetation adjacent to 
the haul road in relation to the impacts of dust and saline water application.  This 
condition also requires management measures in the event that impacts on 
vegetation health are detected through the monitoring.   
 
Management of the impacts to fauna are addressed through condition 6 which 
requires the proponent to develop strategies to avoid fauna deaths and to monitor 
fauna mortalities with a view to revising the strategies depending on the outcome of 
monitoring.  Weed management is addressed in condition 10.  
 
Condition 9 requiring the preparation and implementation of a Project Environmental 
Management Plan to ensure that mining and associated activities do not threaten 
conservation values, will also apply to the haul road.  
 
It is expected that the haul road will be decommissioned and rehabilitated.  This is 
addressed in conditions 11 and 12. 
 
The EPA is aware that given the mineral prospectivity in this area there is potential 
for additional infrastructure requirements to support mining and exploration activities 
The need to coordinate the provision of infrastructure and ensure that this haul road 
can be used by others to limit additional unnecessary disturbance of conservation 
values is discussed further in Other Advice.      

Summary 
Having particular regard to the: 

(a) potential impacts on several priority flora species; 

(b) modifications of the proposed haul road alignment to avoid a potential 
Declared Rare Flora species; 
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(c) limitations of the vegetation survey methodology that did not allow for 
statistical analysis of data from other parts of the Finnerty Range; 

(d) linear nature of infrastructure and given the relatively small width of the 
corridor in which the haul road will be constructed it is not expected that the 
haul road will significantly impact any vegetation community;  

(e) lack of specific fauna investigations for the proposed haul road alignment; 

(f) malleefowl mound that was identified within proximity to the proposed haul 
road alignment, and malleefowl have been observed at the Chamaeleon 
prospect and along the IWF access road and are likely to use the area, 

 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objectives for this factor provided conditions are imposed requiring the 
proposal to: 

• Protect vegetation to ensure the haul road is contained to the corridor proposed  
and offsite impacts on vegetation, such as dust and saline water used for dust 
suppression, are monitored and managed (condition 5).  

• Monitor and manage mining activities to limit fauna mortality (condition 6).  

• Prevent the introduction of new weed species and monitoring to ensure weed 
cover does not increase as a result of mining operations (condition 10). 

• Prepare and Implement a Project Environmental Management Plan to ensure that 
mining and associated activities do not threaten conservation values (condition 
9).   

• Undertake closure and decommissioning and rehabilitate the haul road 
(conditions 11 and 12). 

4.3 Rail siding and accommodation village  

Description 
The location of the rail siding and accommodation village are shown on Figure 3. 
 
A vegetation survey of the proposed rail siding and accommodation village was 
undertaken between 17 – 20 January 2010.  
 
A combined total of 177 taxa were recorded during this survey, and from previous 
work undertaken for the haul road and rail siding in June 2009.   
 
No DRF were identified during surveying, however 7 PF species and 4 other flora 
species of conservation significance were identified during the surveys.  The 4 flora 
species of conservation significance being, Lepidosperma sp. Aurora Sandplain (R.L. 
Barrett 2809B), Lepidosperma sp. Lake King, Lepidosperma sp. MWP12, and 
Leucopogon sp. Mt Walton, are all proposed as Priority taxa.   None of these species 
are listed on DEC’s Florabase.   
 
No introduced flora species were identified during the flora surveys.  No TECs were 
observed in the survey area.  Five (5) vegetation communities were identified and 
mapped during surveying, 2 of which also occur along the proposed haul road (S11 
and S12).  All 5 of the vegetation communities identified would be impacted by the 
development of the rail siding, accommodation village and associated access track.  
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In regard to the PF species recorded, 3 occur within the rail siding area and include a 
P1 species, 4 occur within the accommodation village area and include 3 of the 
undescribed flora species of conservation significance, and 3 occur along the access 
track and includes a P1 species and the remaining undescribed Lepidosperma sp., 
which is a possible new species.  
 
Six (6) of the 7 PF species recorded at the rail siding, accommodation village and 
associated access track were recorded along the proposed haul road alignment, and 
1 species is also located at the minesite (Daviesia purpurascens).   
 
From recent advice, the EPA understands that when the flora survey for the 
accommodation village was conducted, an error in the survey location was made, 
therefore the investigation was undertaken in the wrong area.  
 
The proponent has advised that a follow-up survey of the actual accommodation 
village site was undertaken in May 2010, and new vegetation mapping GIS data was 
provided.  However, advice from the proponent stated that at the time of survey most 
of the vegetation was burnt.  The EPA has not received this latest survey report and 
therefore cannot verify any of this information or comment on the accuracy of the 
latest vegetation mapping.  
 
In relation to fauna investigations, no specific fauna survey information for the 
proposed accommodation village was provided for the proposal. 
 
The proponent has also advised that it intends to retain some of the rail infrastructure 
i.e. rail loop, which is approximately 12.5 ha in area at the completion of mining but 
the accommodation village is to be decommissioned.  

Submissions 
Key comments in submissions focused on: 
• issues surrounding the adequacy of the botanical surveys undertaken and the 

accuracy of the vegetation mapping provided; 
• concern raised regarding the use of saline water for dust suppression; and 
• concern raised regarding management of indirect impacts affecting flora and 

vegetation health. 

Assessment 
The EPA’s environmental objective is to maintain the abundance, diversity, 
geographic distribution and productivity of flora, vegetation, fauna and habitat at 
species and ecosystem levels through the avoidance or management of adverse 
impacts and improvement in knowledge. 
 
The EPA supports the decision of the proponent to locate the rail siding and 
accommodation village outside the boundaries of the proposed JCP.   
 
In relation to the rail siding the EPA also notes, that no DRF species were identified 
during the flora and vegetation surveying.  The EPA considers that due to its 
relatively small size (approx. 50 ha), development of the rail siding is unlikely to have 
a significant impact on flora and vegetation values.  
 
It is disappointing that errors have been made and only identified very late in the 
assessment process in relation to flora surveys of the accommodation village.  
However, the EPA considers that given the relatively small size of the 
accommodation village (approx. 10 ha) it is also unlikely to have a significant impact. 
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The EPA also notes that the proponent has stated that the configuration of 
accommodation village can be located within the tenement to avoid significant flora 
species, thereby reducing or mitigating direct impacts.   
 
The proponent has committed to undertake follow-up surveys at a more optimal time 
of the year to quantify significant flora in the wider area, and its associated 
Commitment 4 “to undertake further botanical surveys in the sandplain vegetation 
type, to improve knowledge of significant flora populations in the region...”.  The EPA 
has recommended this commitment be formalised into a condition to ensure there is 
appropriate quantification of the potential impacts on flora values of the region 
(condition 7).   
 
Condition 9 requiring the preparation and implementation a Project Environmental 
Management Plan to ensure that mining and associated activities do not threaten 
conservation values, will also apply to the rail siding and accommodation facilities as 
will condition 6 relating to weed management, and conditions 11 and 12 requiring 
decommissioning and rehabilitation of the accommodation village and components of 
the rail siding when they are no longer required. 
 
The processing facilities located at the rail siding will be subject to Part V of the 
Environmental Protection Act 1986 works approval and licencing requirements.  
Waste water treatment facilities, if they are of sufficient capacity, will also be subject 
to works approval and licensing. 

Summary  
Having particular regard to the: 

(a) significant flora species that would potentially be impacted; 

(b) footprints of both the rail siding and accommodation village being relatively 
small; 

(c) final footprint of the rail siding and accommodation village that can be 
modified to reduce or mitigate impact on significant flora species; 

(d) additional flora surveys for undescribed species that will be conducted; and 

(e) lack of specific fauna investigations for the proposed rail siding and 
accommodation village areas; 

 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objective(s) for this factor provided conditions are imposed requiring 
the proposal to: 
 

• Protect vegetation to ensure the rail, processing and accommodation facilities are 
contained to the areas proposed (condition 5).  

• Prevent the introduction of new weed species and monitoring to ensure weed 
cover does not increase (condition 10). 

• Prepare and Implement a Project Environmental Management Plan to ensure that 
mining and associated activities do not threaten conservation values (condition 
9).  

• Undertake closure and decommissioning and rehabilitate the rail siding and 
accommodation facilities (conditions 11 and 12). 
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4.4 Environmental principles 
In preparing this report and recommendations, the EPA has had regard for the object 
and principles contained in s4A of the Environmental Protection Act (1986).  
Appendix 3 contains a summary of the EPA’s consideration of the principles.  

5. Conditions  
Section 44 of the EP Act requires the EPA to report to the Minister for Environment 
on the key environmental factors relevant to the proposal and on the conditions and 
procedures to which the proposal should be subject, if implemented.  In addition, the 
EPA may make recommendations as it sees fit. 

5.1 Recommended conditions 
Having considered the information provided in this report, the EPA has developed a 
set of conditions that the EPA recommends be imposed if the proposal by Polaris 
Metals Pty Ltd to develop the CIOP, is approved for implementation. 
 
These conditions are presented in Appendix 4.  Matters addressed in the conditions 
include the following: 

(a) Protection of vegetation to ensure the mining and associated infrastructure are 
contained to the areas identified in the assessment and that mining activities 
that have the potential to have offsite impacts on vegetation, such as dust and 
saline water used for dust suppression, are monitored and managed.  

(b) Monitoring and management of mining activities to limit fauna mortality.  

(c) Additional flora surveys to improve the knowledge of the presence and 
abundance of priority flora species. 

(d) Undertake baseline troglofauna surveys to improve knowledge of troglofauna 
population in the region to inform future management of mining operations.  

(e) As the mining operations are within in an area that will continue to be managed 
for its conservation values a Project Environmental Management Plan is 
required to ensure that mining and associated activities do not threaten 
conservation values.  This plan will address matters such as disease and weed 
hygiene management, feral animals, fire prevention and response, and 
company protocols to authorise disturbance and clearance within the mining 
lease.     

(f) Prevention of introduction of new weed species and monitoring to ensure weed 
cover does not increase as a result of mining operations. 

(g) Rehabilitation of the mining areas and associated infrastructure.  

(h) Mine closure and decommissioning. 
 
It should be noted that other regulatory mechanisms relevant to the proposal are: 

• Part V of the Environmental Protection Act 1986 – Works Approval and operating 
Licence; 

• Rights in Water and Irrigation Act 1914 – Groundwater Licence; 

• Mining Act 1978 – Mining Proposal.  
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5.2 Consultation 
In developing these conditions, the EPA consulted with the proponent and the 
Department of Environment and Conservation in respect of matters of fact and 
matters of technical or implementation significance.  

6. Other Advice 
Government has recently announced its intention to create a conservation and 
mining reserve and the JCP which recognises both the significant conservation 
values of the Mt Manning area and development of mineral resources of strategic 
value.  The EPA is also aware of the considerable exploration activity and future 
potential for mining on the Finnerty Range.  As part of this assessment, the DMP 
provided advice to the EPA confirming this to be the case.   
 
This assessment has highlighted that there are clearly opportunities to coordinate 
infrastructure provision to achieve improved environmental outcomes while still 
providing the infrastructure necessary to support mining of strategic mineral 
resources.  In the absence of a coordinated and strategic approach to infrastructure 
provision there is an increased likelihood of significant environmental values being 
unnecessarily impacted.  The EPA is of the view that examination of infrastructure 
requirements should be an early priority for planning of the conservation and mining 
reserves and mechanisms should be put in place to require the sharing of 
infrastructure.   
 
In this regard the EPA explored with the proponent its willingness to make its 
infrastructure available for common use.  There remain questions about whether 
infrastructure will be shared.  As the State is making available land in an area that 
has significant conservation values, it is the EPA’s view that there should be a 
requirement for sharing of infrastructure.  The DMP has advised the EPA that there is 
capacity for the Mining Act 1978 to provide a mechanism for this to occur.  The 
suggested approach is that a condition of grant be placed on the Miscellaneous 
Licence that will apply for this proposal stating that once the haul road is constructed 
the tenement holder is to provide third party access if requested by the Minister for 
Mines and Petroleum.  The EPA recommends that the Minister for Environment 
explore this opportunity with the Minister for Mines and Petroleum.  The EPA 
considers this is necessary to ensure Government’s objectives of protection of 
environmental values and development of strategic mineral resources are both 
achieved. 
  
In this context the proponent has also alluded to additional development inside the 
proposed JCP boundary, specifically, the upgrading of the Jaurdi airstrip (Figure 3).  
 
The PER and the ESD for the CIOP proposal specified that neither the existing 
airstrips at Mt Dimer nor the Jaurdi Station were suitable for fly-in fly-out (FIFO) 
purposes as both were not long enough to support the required aircraft, and low lying 
topography rendered access tracks impassable in even mild rainfall conditions.  
 
The proponent also stated that due to the distance between the existing airstrips and 
the proposed accommodation village, the required lengthening of the airstrip and 
required improvement of the access tracks, establishment of a new airstrip near to 
the minesite would constitute less land clearing.  Therefore, the ESD stipulated that a 
suitable location for a new airstrip would be selected for the PER.  The potential other 
locations for airstrips are shown on Figure 7.    
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As with the haul road, the PER provided very little information in regard to the airstrip 
options and analysis.  The proponent stated in the PER that two alternate locations 
for a ‘new’ airstrip were considered, however no detail was provided.  The proponent 
stated that as the new airstrip locations were in areas of undulating sand the works 
required to build the airstrip to Civil Aviation Safety Authority (CASA) standards made 
this option unviable.  Instead, the proponent stipulated a preference for the upgrading 
of the Jaurdi airstrip. 
 
This assertion is in contradiction of Polaris’s advice to the DEC during the PER 
assessment, dated 18 January 2010, which outlined changes to the CIOP proposal 
and included relocation of all processing facilities, accommodation village and airstrip 
from the minesite (which is contain inside the JCP) to the proposed rail siding area at 
the intersection of the IWF access road.  
 
The use of the Jaurdi airstrip for FIFO operation was raised in submissions during the 
public review period.  As part of the Response to Submissions phase of the 
assessment, the EPA requested additional advice in relation to the investigations 
undertaken by the proponent regarding the airstrip options.  
 
The proponent subsequently informed the EPA in a letter dated 21 May 2010 that it 
was withdrawing the airstrip component from the proposal and hence, it is not part of 
the EPA’s assessment.   
 
The EPA is aware that although earlier advice had been provided by the DEC 
regarding a minor extension to the runway to allow for intermittent use for exploration 
and emergency situations, this advice does not apply to expansions necessary to 
accommodate FIFO operations nor has approval been given for ancillary 
infrastructure such as fuel storage, carparks and airstrip aprons that would be 
necessary for a sustained FIFO operations.  This also includes that the access road 
(owned by WestNet) along the railway which is likely to require significant upgrading 
to accommodate regular use.  All of these activities related to the upgrading of the 
Jaurdi airstrip potentially impact on the proposed JCP and have not been accounted 
for and should be properly considered.  This may include development of an airport 
at an appropriate alternative site if it is determined to be an environmentally better 
outcome.  The EPA will write separately to the DMP bringing this matter to its 
attention. 

7. Recommendations 
The EPA submits the following recommendations to the Minister for Environment: 

1. That the Minister notes that the proposal being assessed is Carina Iron Ore 
Project; 

2. That the Minister considers the report on the key environmental factors and 
principles as set out in Section 4; 

3. That the Minister notes that the EPA has concluded that it is likely that the 
proposal can be managed to meet the EPA’s objectives, provided there is 
satisfactory implementation by the proponent of the recommended conditions set 
out in Appendix 4, and summarised in Section 4, including the proponent’s 
commitments; and 

4. That the Minister imposes the conditions and procedures recommended in 
Appendix 4 of this report. 
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Summary of identification of key environmental factors and principles 
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Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments Identification of Key 

Environmental Factors 
BIOPHYSICAL 
Flora and Vegetation A vegetation survey of 

Exploration Lease E77/1115 
was undertaken between 
May – June 2008. A Declared 
Rare and Priority Flora 
survey of M77/1244 was 
undertaken between 30 
March – 2 April 2009 
 
A total of 237 taxa were 
recoded during these surveys 
which included 6 PF and 2 
introduced flora. No DRF 
were identified during 
surveying.  
 
One (1) PF species - 
Daviesia purpurascens (P4) 
would be directly impacted 
from development of the 
minesite. This species is 
located in vegetation 
community W22.  
 
Five (5) vegetation 
communities would be 
directly impacted from the 
development of the minesite. 
 
The S2 and W22 are 
considered to be significant 

Government Organisations 
• DEC considers that the proponent should utilise the existing Mt 

Walton Intractable Waste Facility accress road as the haul 
road; 

• DEC considers that in the event that haul route as proposed in 
the PER is found to be environmentally acceptable and 
subsequently approved, detailed planning of the final 
alignment, including suitable locations of borrow pits, should 
be taken in the advice of, and in agreement, with DEC; 

• DEC notes that the proponent has not delineated an area that 
will be subject to indirect impacts or developed a monitoring 
program for this area; 

• DEC suggests that a condition be applied that ensures impacts 
on native vegetation are limited to an agreed direct and indirect 
disturbance footprint, using trigger levels for applying 
contingency measures; 

• DEC suggests that a defined buffer, in which the vegetation 
condition and health may decline to agreed limits, be 
delineated around areas approved for disturbance; 

 
Non-Government Organisations 
• WFSWA notes that the PER refers to nine flora surveys 

undertaken for the proposal, yet only 4 were provided as 
appendices to the document. WFSWA is concerned at the lack 
of corroborating technical information available with the PER; 

• WFSWA notes that some of the flora surveys were conducted 
outside of optimum surveying times; 

• WFSWA notes some disparity in the PER text in relation to the 
findings of the vegetation surveys undertaken for the proposal 
and previous surveys conducted by the DEC near to the 
proposal area; 

Factor considered to be a 
relevant environmental factor 
and is discussed under 
sections “Minesite”, “Rail 
Siding and Accommodation 
Village” and “Haul Road 
Alignment”. 
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as they are associated with 
the BIF and contain priority 
species. 
 
Development of the proposed 
pit would result in direct 
disturbance of 8.6 ha (7.6%) 
of S2 and 65.2 ha (12%) of 
W22. 
 
The proposed haul road 
alignment and rail siding area 
was surveyed between 8 – 12 
June 2009. Another 
vegetation survey of the 
proposed rail siding and 
accommodation village was 
undertaken between 17 – 20 
January 2010.  
 
A combined total of 177 taxa 
were recorded during these 
surveys. 
 
Seven (7) PF and 4 flora 
species of conservation 
significance would potentially 
be impacted by development 
of the rail siding and 
accommodation village.  
 
Five (5) vegetation 
communities would be 
impacted by development of 
the rail siding and 
accommodation village. 

• WFSWA disagrees with the proposed weed management 
being restricted to ‘introduction and spread of significant 
species’; 

•  WFSWA consider the predicted outcome of No introduction or 
spread of significant weeds to be unacceptable.  The 
proponent should commit to not introducing any weeds and 
controlling the two currently recorded; 

• WFSWA notes that the issue of fire has not been addressed 
and considers this a major shortcoming. 

 
Public 
• Inappropriate time of year for field survey in many cases; 
• The potential for insufficient time available to consultants to 

adequately assess and map large areas, often with poor 
access on the ground; 

• Surveys for significant flora being conducted at too great an 
interval (transects 100m apart) to be effective; 

• Incomplete taxonomic treatment of many species encountered 
(possibly due to unsufficient material being available due to 
surveys at an inappropriate time of the year; 

• The lack of detailed impact assessment on species and 
communities with conservation significance means that this is 
not well presented in any supporting documentation; 

• Lack of a vegetation map in the vegetation section; 
• The vegetation mapping (Appendix 4) exhibits large and 

relatively simple patterns.  Smaller polugons and a more 
complex pattern of vegetation would be expected in this area. 
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Ten (10) PF and 2 flora 
species of conservation 
significance would potentially 
be impacted by development 
of the proposed haul road.  
 
Nineteen (19) vegetation 
communities would be 
impacted by development of 
the proposed haul road.  
 

Priority Ecological 
Community 

Vegetation community S2 
occurs on the crests of the 
Yendilberin Hills and most 
closely relates to the BIF 
description of the “Finnerty 
Range vegetation complexes 
(banded ironstone formation)” 
PEC, which is classified as 
Priority 1.   
 
Vegetation community W22 
occurs on the sides and foot 
of the proposed mining area 
and contains PF species.  
Vegetation communities 
W12, W4 and W2 occur in 
the immediate surrounding 
area.   

 
The Finnerty Range PEC 
refers to the vegetation 
associated with the BIF on 
the Yendilberin Hills, running 

Non-Government Organisations 
• CCWA notes that the ridgeline vegetation community at Carina 

has a low similarity to the Finnerty Range vegetation 
complexes (banded ironstone formation) Priority Ecological 
Community (PEC), and at present none of the Finnerty Range 
is in secure conservation reserve; 

• CCWA notes that at present there is no clear understanding as 
to the level of loss that can be sustained on banded ironstone 
formation (BIF) ranges without compromising local 
ecosystems. 
 

Public 
• Inappropriate and incomplete assessment of potential Priority 

Ecological Community issues related to the project area. 
 

Factor considered to be a 
relevant environmental factor 
and is discussed under 
“Minesite”. 
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from Mt Dimer in the north to 
Mt Finnerty in the south.  
 
The identified threat to the 
Finnerty Range PEC is 
mining. 
 

Vertebrate Fauna A Level 2 fauna survey was 
undertaken for the CIOP 
proposal consisting of two 
sampling sessions: 19 – 26 
June 2008 and 26 October – 
1 November 2008.   
 
Six sampling sites (CR1 – 
CR6) were established 
around the proposed mine 
and were chosen based on 
dominant plant community 
and soil association. Survey 
effort was concentrated on 
areas in proximity to areas 
likely to be disturbed for 
mining and infrastructure.  
 
Site CR3 is located inside the 
proposed pit area, sites CR2 
– CR6 are located in areas 
outside of proposed 
development areas.   
 
Six comparison sites (CM1 – 
CM6) were established at the 
Chamaeleon prospect, 
located approximately 12 km 
north-west of Carina, plus an 

No submissions 
 
 

Factor considered to be a 
relevant environmental factor 
and is discussed under 
“Minesite”. 
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additional site at a dam 
located between Carina and 
Chamaeleon.  
 
The results of the vertebrate 
fauna survey recorded no 
frog species, 22 reptile 
species, 59 bird species, 4 
non-volant mammal species, 
8 bat species and 5 
introduced mammal species.  
 

Invertebrate Fauna Fauna surveys undertaken 
for the CIOP proposal 
included investigations for 
invertebrate fauna and 
specifically targeted groups of 
SRE species. 
 
The results of the June 
invertebrate fauna 
investigation recorded 5 
genera of spider and 2 
genera of scorpion.  
 
The October invertebrate 
fauna investigations recorded 
more species and individuals: 
spiders, scorpions, 
pseudoscorpions, millipedes 
and land snails. 
 

No submissions 
   

Factor considered to be a 
relevant environmental factor 
and is discussed under 
“Minesite”. 

Subterranean Fauna Subterranean fauna surveys 
were undertaken between 
August – October 2008 and 

Non-Government Organisations 
• CCWA notes that BIF ranges have been found to host unique 

and restricted troglofauna species, and that singleton samples 

Factor considered to be a 
relevant environmental factor 
and is discussed under 
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April – June 2009.  
 
A third round of scrape 
samples was undertaken at 
the comparison site at the 
Chamaeleon prospect in 
September 2009.  
 
The results of the 
subterranean fauna surveys 
recorded no stygofauna 
species in the first round of 
sampling, therefore no further 
sampling was undertaken.  
 
Six (6) troglofauna species 
were identified. A single 
individual from the Order 
Diplura was identified within 
the proposed pit only. 
 

are regularly found in surveys. As such, CCWA suggests that 
methodologies chosen may be inadequate for identifying 
troglofauna species found within BIFs; 

• CCWA is concerned that assumptions made in the 
subterranean fauna assessment report were not made strictly 
on a scientific basis, and that the findings go against the 
Precautionary Principle; 

• CCWA notes that impacts of mining and land clearing on 
habitat is poorly understood. CCWA is concerned that Polaris 
did not undertake an assessment of the impact a mine void 
may have on the suitability of surrounding habitat for 
troglofauna; 

• CCWA is of the view that surveys should be completed to a 
point where a conservative impact assessment shows that 
habitat loss will be within an acceptable, quantified limit. 

“Minesite”. 

Groundwater 
 

The annual water 
requirement for the proposal 
is 678 ML/a. 
 
Water is to be sourced from a 
combination of: 
• Pit dewatering; 
• Water from local bores 

piped to filling stations 
along the haul road; and 

• Bores at the rail siding. 
 
The standing water level at 
the proposed minesite is 

Government Organisations 
• DoW advises that it has previously provided comment on the 

proposal, and it appears that the issues previously raised have 
been addressed. 

 

Any bores for the proposal 
are subject to the Rights in 
Water and Irrigation Act 1914. 
 
Factor does not require 
further EPA evaluation.  
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approximately 412 m AHD. 
This equates to 
approximately 38 m below 
the ground surface at the 
southern end of the deposit, 
and approximately 67 m 
below the ground surface in 
the elevated central part of 
the deposit.   
 
Sampling during exploration 
drilling has indicated that the 
groundwater has a TDS value 
of approximately 25 000 
mg/L. 
 

POLLUTION 
Waste materials It is proposed to encapsulate 

any PAF material 
encountered during mining 
inside cells in the waste 
dump.   
 
It is also proposed to dispose 
of surplus dewater into an 
evaporation pond located 
inside the waste dump 
footprint. 
 

Government Organisations 
• DMP notes that Polaris has not provided details as to where 

inside the waste dump the encapsulation of potentially acid 
forming (PAF) material would be located to ensure that it would 
not become affected by ingress of water and oxygen; 

• DMP advises that Polaris is required to provide a mine 
schedule of when PAF material is to be mined, and details as 
to how it will be managed; 

• DMP advises that placement of saline material within the waste 
dump also needs to be considered. 

 

Factor considered to be a 
relevant environmental factor 
and is discussed under 
“Minesite”. 

Mine infrastructure The CIOP proposal consists 
of 4 main components: 
minesite, haul road, rail siding 
and accommodation village. 
 
The specifics of the project 

Government Organisations 
• DMP is concerned that an acceptable outcome for the waste 

dump may be unachievable due to a lack of suitable material 
to cover and armour the waste dump. DMP advises that 
Polaris will need to demonstrate its ability to deliver a safe, 
stable landform with the waste materials available; 

The potential environmental 
impacts  associated with project 
infrastructure will be managed 
in accordance with the key 
characteristics table which limits 
the extent of mining. This 
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components include: 
• Development of an 

approx. 48 km haul road 
for ore haulage to the rail 
siding and for access to 
the minesite; 

• Development of train 
loading facilities to access 
the existing Trans 
Australian Railway; 

• Dry processing plant and 
associated facilities (i.e. 
workshop, hard stand 
areas) located at the rail 
siding; and 

• Accommodation village 
and associated facilities 
(i.e. water treatment 
plants, power generation 
units, landfill) to be located 
near the rail siding. 

 
 

• DMP notes that Polaris has not provided details as to how 
incorporation of the evaporation basin into the waste dump will 
be constructed to ensure that containment of PAF material 
inside the facility is not compromised. DMP advises that from a 
risk perspective it may be prudent to have a separate 
evaporation basin and waste dump; 

• DMP notes that no locations for topsoil stockpiles were 
provided. DMP advises that topsoil stockpiles need to be 
located away from areas likely to flood. DMP recommends that 
all permanent infrastructure be located outside of flood prone 
areas; 

• DMP advises that Polaris need to adhere to any buffer 
distances required by various legislation in regard to 
infrastructure placement;  

• DMP advises that activities approved under the Mining Act 
1978 need to be in line with the disturbance footprint approved 
under Part IV of the Environmental Protection Act 1986.  

 
Local Government 
• S.o.Esperance advises that should Polaris want to use the Port 

of Esperance for shipping, upgrades of the through-put 
capacity of the Port would be required; 

• S.o.Esperance advises that should Polaris want to use the Port 
of Esperance for shipping,  upgrades to the rail and road 
infrastructure may be required to manage increased traffic into 
the Port. 

 

includes placement of mine 
infrastructure, consistent with 
modifications made by the 
proponent during the 
assessment.   
 
The proposal is also subject to 
management via other approval 
mechanisms such as Part V 
Works Approval and Licensing, 
Groundwater Licensing, Mining 
Proposal approval etc. 
 
Factor does not require 
further EPA evaluation. 

Dust/Noise There are potential impacts 
relating to noise and dust 
from the mine site, haul road 
and rail siding loading and 
processing facilities. 

No submissions 
 

Impacts related to dust 
associated with the mine and 
haul road are addressed under 
the relevant environmental 
factors in sections 4.1 and 4.2. 
 
Dust associated with the rail 
siding and processing facilities 
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can be managed under Part V 
of the Environmental Protection 
Act 1986. 
 
Noise are subject to the 
Environmental Protection 
(Noise) Regulations 1997. 
 
Factor does not require 
further EPA evaluation 
 

SOCIAL SURROUNDINGS 
Heritage Proposal has the potential to 

impact on at least one 
archeological heritage site. 

Government Organisations 
• DIA notes that the survey appeared to only cover the proposed 

open pit and immediate surrounds; 
• DIA advises Polaris to conduct archaeological and 

ethnographic heritage surveys over all proposed development 
areas in order to inform of any Aboriginal heritage value that 
may be located within such areas; 

• DIA advises that should surveys reveal anything of Aboriginal 
heritage value in areas proposed for development, consent 
under section 18 of the Aboriginal Heritage Act 1972 may need 
to be obtained in order to disturb the site(s); 

• DIA notes that indigenous peoples were consulted in regard to 
past drilling programs in the Carina area. The DIA 
recommends that Polaris consults the same groups of people 
in regard to development of a mine at Carina. 

   

The proposal is subject to the 
requires of the Aboriginal 
Heritage Act 1972. 
 
Factor does not require 
further EPA evaluation. 

Visual amenity, 
landscape and 
recreation values 

Mining operations and waste 
dump may be visible from 
local vantage points. 

Non-Government Organisations 
• 4WD states that the Goldfields woodlands north and east of 

Southern Cross is an area of significant visitation by 4WD 
travelers; 

• 4WD notes that the Helena and Aurora Range is special for it’s 
views from the top car parking area; 

• 4WD is of the view that the public should be able to visit these 

Not considered to be a 
relevant factor requiring 
further EPA evaluation. 
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places without further mining activity threatening public access; 
• 4WD notes that the Helena and Aurora Range have significant 

heritage value in regard to woodline tracks and camp sites, 
some of which have already been impacted by mining 
exploration; 

• 4WD is of the view that greater visitor activity should be 
allowed in the Mt Manning Nature Reserve, Helena and Aurora 
Range and on the Jaurdi Station area; 

• 4WD is of the view that the Banded Ironstone Formation 
Ranges (BIF) are a unique part of Western Australia’s (WA) 
geology and that the Yilgarn area is unique on a global scale. 
4WD is of the view that the landscape values of this area are to 
important to be exploited by mining. 

 
Conservation values The proposal involves mining 

on the Yendilberin Hills, 
which form part of the 
Finnerty Range. The Finnerty 
Range is one of the 29 BIF 
Ranges considered in the BIF 
Review. 
 
The proposal lies within the 
proposed JCP, formally a 
pastoral lease purchased by 
CALM in 1989 for addition 
into the conservation reserve 
system. 
 
The Jaurdi area was chosen 
for reservation as it is a good 
example of intact arid-zone 
woodland vegetation. 
Negotiations are underway 
between the DEC and DMP 

Government Organisations 
• DEC considers that additional management measures 

regarding bushfire, weed and feral animals should be 
developed and agreed to by DEC; 

• DEC does not support the proposal to extend and use the 
existing airstrip in the proposed Jaurdi Conservation Park for 
commercial fly in fly out operations and considers that the 
proponent locates the airstrip on unallocated Crown land off 
existing and proposed reserves; 

 
Non-Government Organisations 
• CCWA notes that the Jaurdi area has been recognised for it’s 

landscape and biodiversity values and has been 
recommended for inclusion into the State’s conservation 
reserve system. CCWA is of the view that this area should not 
be should be set aside for conservation; 

• WFSWA notes that the proposal area is within an area long 
recognised as having high conservation values, and is of the 
view that the extent of environmental impact that would result 
from mining is to high in comparison to the low economic value 
of the resources at Carina;  

Factor considered to be a 
relevant environmental factor 
and is discussed under 
“Assessment Context”. 
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to resolve tenure. 
 
EPA Report No. 1256 (May, 
2007) for the Mt Manning 
area recognised the 
‘Yendilberin, Watt Hills, JCP’ 
area as having high 
environmental values, and 
recommended that further 
investigations be undertaken 
to ensure adequate 
conservation of significant 
values. 
 
The Jaurdi area and 
surrounds (i.e. Mt Manning, 
Helena and Aurora Ranges, 
Bungalbin Hills etc) fall within 
the GWW. The GWW is 
approximately 16 million ha in 
area and is recognised as 
being one of the last, large 
and intact landscapes 
remaining in southern 
Australia.  
 
The State has acknowledged 
the GWW as being an 
environmentally significant 
area worthy of protection and 
has committed to develop a 
biodiversity conservation 
strategy for it.  
 
The State Government has 
also committed to provide 

• WFSWA notes that the the proponent is only proposing that a 
minimum bond rate be applied and considers that the EPA 
should as a minimum double the bond rate given the values of 
the area.  

• CCWA and WFSWA are of the view that protection of BIF 
ranges should adhere to the recommendations in the BIF 
Review until it is either rejected or replaced.  
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$3.8 million to manage and 
protect the GWW to ensure 
long-term conservation of the 
natural and cultural  values of 
this important wilderness 
area. 
 

Mine Closure and 
Rehabilitation 

The CIOP proposal would 
disturb approximately 220 ha 
of land at the minesite. 
 
The proposed open pit would 
be approximately 1500 m 
long, 380 m wide and 170 m 
deep, which equates to a 
surface area of approximately 
60 ha.  
 
The proposed waste dump 
would be approximately 1720 
m long, 810 m wide and 35 m 
high, which equates to a 
surface area of approximately 
140 ha.   
 
The surrounding Yendilberin 
Hills are approximately 35 m 
high.  
 
At completion of mining the 
Carina open pit would 
gradually fill with water to 
form a pit lake.   
 
As part of this current 
proposal, the proponent does 

Government Organisations 
• DEC notes that the current proposal will leave a permanent 

water-filled void at closure that presents a residual risk to 
conservation values; 

• DEC proposes that a condition be applied to ensure that the 
mine void is backfilled to a level that will prevent the formation 
of permanent surface water; 

• In the event that a permanent water-filled void is found to be 
acceptable, DEC suggests conditions regarding fencing to 
restrict access, minimise impacts of grazing, and avoiding long-
term impacts on water quality; 

• DEC suggests a condition be applied that requires the 
development and monitoring of achievement of completion 
criteria developed with advise from DEC. 

 
Non-Government Organisations 
• CCWA notes that Polaris has not included provisions for 

backfilling of the open pit, and that a permanent mine void will 
result from mining. CCWA objects to leaving a mine void as it 
will have negative impact on the landscape and biodiversity 
values of the area, which has been designated for 
conservation; 

• CCWA is concerned that a permanent pit lake will act as an 
attractant to feral animals seeking a water source; 

• CCWA are of the view that the mine void should be backfilled 
to above the water table and rehabilitated with local vegetation; 

• CCWA does not accept Polaris reasoning that it is to costly to 
back-fill the mine void and questions the economics of the 

Factor considered to be a 
relevant environmental factor 
and is discussed under 
“Minesite”. 



13 

 
 
 

not intend to backfill the open 
pit. The proponent has 
committed to review the 
possibility to backfilling the pit 
with mine waste over the life 
of the mine. 

CIOP proposal if exploitation of the mineral resource at Carina 
does not make enough profit to enable proper rehabilitation 
upon cessation of mining, given the high environmental values 
of the area; 

• WFSWA are of the view that the Conceptual Mine Closure 
Plan for the proposal does not address the EPA’s Principle of 
Intergenerational Equity;  

• WFSWA notes the inadequate attention to the management of 
topsoil and characterisation of mine rock waste in the initial 
mine planning stages. 

• WFSWA considers that the target of >5% cover for weeds is 
unacceptable and should be no weeds in revegetated areas. 
 

Public 
• Lack of soil profile assessments prior to clearing of vegetation 

and a deficient rehabilitation management plan. 
 

Offsets The proponent has not 
proposed offsets. 

Government Organisations 
• DEC considers that if the proposal is found acceptable and 

approved, offsets should be applied to mitigate residual 
impacts on the proposed Jaurdi Conservation Park and that 
DEC is given the opportunity to comment on any offset 
proposal prior to completion of the EPA assessment. 

 
Non-Government Organisations 
• CCWA are of the view that any approval to impact species 

found at Carina should be matched by a commitment to 
protect some of the associated BIF (including troglofauna 
habitat) in accordance with the recommendations in the BIF 
Review. 

 

The significance of the 
environmental impacts are 
evaluated in sections 4.1 to 4.3. 
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Summary of identification of key environmental factors and principles 
PRINCIPLES 

Principle Relevant 
Yes/No 

If yes, Consideration 

1. The precautionary principle 
Where there are threats of serious or irreversible 
damage, lack of full scientific certainty should not be 
used as a reason for postponing measures to 
prevent environmental degradation. 
In application of this precautionary principle, 
decisions should be guided by – 
(a) careful evaluation to avoid, where practicable, 

serious or irreversible damage to the 
environment; and 

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

 

Yes In considering this principle, the EPA notes that the proposal potentially impacts 
vegetation communities of limited distribution. 
 
The proponent has modified its proposal to limit impacts on important vegetation 
communities.  Conditions have been included to limit the impacts to these 
communities.   

 

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

 

Yes In considering this principle, the EPA notes that there is uncertainty in regard to 
the proposed rehabilitation works and if they would be adequate to ensure impacts 
are managed and the health, diversity and productivity of the land is restored upon 
completion of mining. 
 
A condition requiring progressive rehabilitation which includes completion criteria 
is recommended to ensure that the mine is manged in the longer term to ,.   
 

3.  The principle of the conservation of biological diversity and ecological integrity 
Conservation of biological diversity and ecological 
integrity should be a fundamental consideration. 

 

Yes In considering this principle, the EPA notes that: 
• the Yendilberin Hills supports unique biodiversity conservation values; and 
• the proposal will impact these values through direct and indirect means. 

 
Conditions have been included to manage impacts to significant flora, vegetation 
and fauna species noting that the area is to be managed in the longer term for its 
conservation values.    
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4.  Principles relating to improved valuation, pricing and incentive mechanisms 

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

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

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

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

 

No N/A 

5.  The principle of waste minimisation 
All reasonable and practicable measures should be 
taken to minimize the generation of waste and its 
discharge into the environment. 

 

Yes In considering this principle, the EPA notes that potentially acid forming waste will 
be deposited in the waste dump in addition to inert waste rock; and 
 
Conditions have been recommended to ensure waste materials are appropriately 
disposed of.   

 
 
 
 
 
 
 



 

 
 
 
 
 

Appendix 4 
 

 
Identified Decision-making Authorities 

and 
Recommended Environmental Conditions 

 
 



 

Identified Decision-making Authorities 
 

Section 44(2) of the Environmental Protection Act 1986 (EP Act) specifies that the 
EPA’s report must set out (if it recommends that implementation be allowed) the 
conditions and procedures, if any, to which implementation should be subject.  This 
Appendix contains the EPA’s recommended conditions and procedures. 
 
Section 45(1) requires the Minister for Environment to consult with decision-making 
authorities, and if possible, agree on whether or not the proposal may be 
implemented, and if so, to what conditions and procedures, if any, that 
implementation should be subject. 
 
The following decision-making authorities have been identified for this consultation: 

 
 

Decision-making Authority Approval 
1. Minister for Water  Right in Water and Irrigation Act 1914 - 

Water Abstraction Licence   
2. Department of Environment and 

Conservation 
Environmental Protection Act 1985  - 
Works Approval and Licence 

3. Minister for Mines and Petroleum  Mining Act 1978 
4. Department of Mines and 

Petroleum 
Mining Act 1978 

 
Note: In this instance, agreement is only required with DMA #1 and 3 since these 
DMAs are a Minister. 
 

 
 
 
 

 



 

RECOMMENDED ENVIRONMENTAL CONDITIONS  
 

STATEMENT THAT A PROPOSAL MAY BE IMPLEMENTED 
(PURSUANT TO THE PROVISIONS OF THE 
ENVIRONMENTAL PROTECTION ACT 1986) 

 
CARINA IRON ORE MINE, APPROXIMATELY 60 KILOMETRES NORTH-

EAST OF KOOLYANOBBING, SHIRE OF YILGARN  
 

Proposal:  The proposal is to construct and operate an iron 
ore mine in the Goldfields region of Western 
Australia.  The proposal involves mining of 
hematite direct shipping ore (DSO) from a single 
open pit on the Yendilberin Hills, which form part of 
the Finnerty Range.   

 
The proposal is further documented in schedule 1 
of this statement.   

 
Proponent: Polaris Metals Pty Ltd  
 
Proponent Address: Level 2, 1109 Hay Street  

WEST PERTH  WA  6005  
 
Assessment Number: 1756 
 
Report of the Environmental Protection Authority: Report 1368  
 
The proposal referred to in the above report of the Environmental Protection 
Authority may be implemented.  The implementation of that proposal is 
subject to the following conditions and procedures:  
 
1 Proposal Implementation  
 
1-1 The proponent shall implement the proposal as documented and 

described in schedule 1 of this statement subject to the conditions 
and procedures of this statement.   

 
2 Proponent Nomination and Contact Details 
 
2-1 The proponent for the time being nominated by the Minister for 

Environment under sections 38(6) or 38(7) of the Environmental 
Protection Act 1986 is responsible for the implementation of the 
proposal.   

 
2-2 The proponent shall notify the Chief Executive Officer of any change 

of the name and address of the proponent for the serving of notices 
or other correspondence within 30 days of such change.   

 



 

3 Time Limit of Authorisation  
 
3-1 The authorisation to implement the proposal provided for in this 

statement shall lapse and be void five years after the date of this 
statement if the proposal to which this statement relates is not 
substantially commenced.   

 
3-2 The proponent shall provide the Chief Executive Officer with written 

evidence which demonstrates that the proposal has substantially 
commenced on or before the expiration of five years from the date of 
this statement.   

 
4 Compliance Reporting 
 
4-1 The proponent shall prepare and maintain a compliance assessment 

plan to the satisfaction of the Chief Executive Officer.   
 
4-2 The proponent shall submit to the Chief Executive Officer the 

compliance assessment plan required by condition 4-1 at least six 
months prior to the first compliance report required by condition 4-6, 
or prior to implementation, whichever is sooner.   
 
The compliance assessment plan shall indicate: 
 
1 the frequency of compliance reporting; 
 
2 the approach and timing of compliance assessments; 
 
3 the retention of compliance assessments; 
 
4 the method of reporting of potential non-compliances and 

corrective actions taken; 
 
5 the table of contents of compliance assessment reports; and 
 
6 public availability of compliance assessment reports. 
 

4-3 The proponent shall assess compliance with conditions in 
accordance with the compliance assessment plan required by 
condition 4-1. 

 
4-4 The proponent shall retain reports of all compliance assessments 

described in the compliance assessment plan required by condition 
4-1 and shall make those reports available when requested by the 
Chief Executive Officer.   

 
4-5 The proponent shall advise the Chief Executive Officer of any 

potential non-compliance within seven days of that non-compliance 
being known. 

 



 

4-6 The proponent shall submit to the Chief Executive the first 
compliance assessment report fifteen months from the date of issue 
of this Statement addressing the twelve month period  from the date 
of issue of this Statement and then annually from the date of 
submission of the first compliance assessment report.   

 
The compliance assessment report shall: 

 
1  be endorsed by the proponent’s Chief Executive Officer or a 

person delegated to sign on the Chief Executive Officer’s behalf; 
 
2  include a statement as to whether the proponent has complied 

with the conditions; 
 
3 identify all potential non-compliances and describe corrective 

and preventative actions taken; 
 
4  be made publicly available in accordance with the approved 

compliance assessment plan; and 
 
5  indicate any proposed changes to the compliance assessment 

plan required by condition 4-1. 
 
5 Protection of vegetation 
 
5-1 The proponent shall implement the proposal so that it does not 

adversely affect vegetation, in particular S2 and W22 vegetation 
communities, outside the proposal boundary as shown in Figure 2 
attached and delineated by AMG co-ordinates listed in Schedule 2.   

 
5-2 The proponent shall ensure that the implementation of the proposal 

does not result in (through either direct or indirect impacts) a loss of 
more than 8.6 ha of the S2 vegetation community and 66 ha of the 
W22 vegetation community. 

 
5-3 The proponent shall monitor prior to disturbance and every 12 months 

the health and condition of vegetation located within 1 kilometre of the 
proposal boundary as shown in Figure 2 attached and delineated by 
AMG co-ordinates listed in Schedule 2.  This monitoring is to be 
carried out to the satisfaction of the Chief Executive Officer on advice 
of the Department of Environment and Conservation. 

 
5-4 Should the potential impact sites show a 25 per cent (or greater) 

decline in cover or productivity, the proponent shall provide a report to 
the Chief Executive Officer within 21 days of the decline being 
identified which: 

 
1 describes the decline;  
 



 

2 provides information which allows determination of the likely root 
cause of the decline; and 

 
3 if likely to be caused by activities undertaken in implementing 

the proposal, states the actions and associated timelines 
proposed to remediate the decline. 

 
5-5 The proponent shall, on approval of the Chief Executive Officer, 

implement the actions identified in 5-4 (3) and  continue to implement 
such actions until the Chief Executive Officer determines that the 
remedial actions may cease. 

 
6 Fauna mortality 
 
6-1 Prior to ground disturbing activities the proponent shall prepare and 

submit strategies to avoid fauna deaths in areas of mining, the haul 
road, the rail siding and other areas associated with the proposal on 
advice of Department of Environment and Conservation to the 
satisfaction of the Chief Executive Officer.  

 
6-2 The proponent shall implement the strategies as required by 

condition 6-1. 
 
6-3 Prior to ground disturbing activities the proponent shall prepare and 

implement a Fauna Mortality Register for conservation significant 
species in the proposal area on advice of Department of Environment 
and Conservation to the satisfaction of the Chief Executive Officer. 

 
6-4 The proponent shall produce a report with details of fauna mortalities 

including the cause, location, number and type of species to the Chief 
Executive Officer as part of the compliance assessment report 
required by condition 4-6 and provide a report to the Department of 
Environment and Conservation.  

 
6-5 The proponent shall review and revise the strategies required by 

condition 6-1 as required by the Chief Executive Officer. 
 
7 Flora Survey 
 
7-1 Within 18 months of ground disturbance the proponent shall 

undertake a flora survey within the areas delineated by AMG co-
ordinates provided in Schedule 3 that are located within the yellow 
sandplain vegetation type to determine the presence and abundance 
of priority flora species present. 

 
7-2 The survey will be conducted in accordance with Environmental 

Protection Authority Guidance Statement 51 Terrestrial Flora and 
Vegetation Surveys for Environmental Impact Assessment in Western 
Australia June 2004 or its revisions and to the satisfaction of the 
Chief Executive Officer.  



 

 
7-3 Within 24 months of ground disturbing activities the proponent shall 

submit the results of the survey required by condition 7-1 to the 
requirements of the Chief Executive Officer on advice of the 
Department of Environment and Conservation. 

 
7-4 The proponent shall make the results of the survey required by 7-3 

publicly available in a manner approved by the Chief Executive 
Officer. 

 
8 Troglofauna 
 
8-1 The proponent shall undertake a baseline troglofauna survey within 

15 kilometres of the Project Boundary (as shown in Figure 2 attached 
and delineated by AMG co-ordinates listed in Schedule 2) in similar 
geological formations to validate predictions of habitat connectivity 
and improve knowledge of troglofauna populations in the region to 
inform future management of mining and associated operations.   

 
8-2 The baseline troglofauna survey shall be undertaken in accordance 

with the draft Environmental Protection Authority Guidance Statement 
54a Sampling Methods and Survey Considerations for Subterranean 
Fauna in Western Australian August 2007 or its revisions and to the 
satisfaction of the Chief Executive Officer. 

 
8-3 Within 30 months of ground disturbing activities the proponent shall 

prepare and submit a technical report based on the results of the 
survey required by condition 8-1 to the requirements of the Chief 
Executive Officer on advice of the Department of Environment and 
Conservation. 

 
8-4 The proponent shall make the report required by 8-3 publicly 

available in a manner approved by the Chief Executive Officer. 
 
9 Project Environmental Management Plan  
 
9-1 The proponent shall prepare a Project Environmental Management 

Plan to the satisfaction of the Department of Environment and 
Conservation.  The objectives of the plan are to ensure that the 
adverse impacts from mining and associated activities do not 
unnecessarily threaten conservation values within the mining lease 
and prevent impacts outside of the mining lease.   
 
The project environmental management plan will address: 
1 Hygiene management measures to prevent the introduction of 

weeds and dieback disease. 
2 Management of feral animals.  



 

3 Company protocols to authorise disturbance and clearance of 
vegetation. 

4 Limiting and authorising access to areas within the mining lease.  
5 Fire prevention and response. 
6 Management and monitoring of saline water used for dust 
suppression.   

 
9-2 The proponent shall implement the Project Environmental 

Management Plan required by condition 9-1.  
 
9-3 The proponent shall review and revise the Project Environmental 

Management Plan required by condition 9-1 at intervals not 
exceeding three years. 

 
9-4 The proponent shall report to the Chief Executive Officer on 

implementation of the Project Environmental Management Plan every 
two years from the date of commencing ground disturbing activities. 

 
9-5 The proponent shall make the Project Environmental Management 

Plan required by condition 9-1 publicly available in a manner 
approved by the Chief Executive Officer. 

 
10 Weeds 

 
10-1 The proponent shall ensure that: 
 

1 No new species of weeds (including both declared weeds and 
environmental weeds) are introduced into the proposal area as a 
result of the implementation of the proposal.  

 
2 Prior to ground disturbing activities the proponent shall undertake 

a baseline weed survey to determine the species and extent of 
weeds (including both declared weeds and environmental weeds) 
present within the proposal area to the requirements of the Chief 
Executive Officer on advice of the Department of Environment and 
Conservation.  

 
3 Within 12 months of the date of publication of this statement the 

proponent shall establish at least three reference sites on 
undisturbed land (not impacted by the proposal) at each of the 
mine, haul road, rail siding and accommodation facilities.  
Reference sites are to be chosen in consultation with the 
Department of Environment and Conservation.  The reference 
sites are to be monitored every 2 years to determine whether 
changes in weed cover and type within and up to 1 kilometre from 
the Project Boundary (as shown in Figure 2 attached and 
delineated by AMG co-ordinates listed in Schedule 2) are as a 
result of project implementation or broader regional changes. 



 

 
4 The species and extent of weed cover within the proposal area 

shall not exceed that identified in the baseline survey identified in 
condition 10-1(2) or exceed that existing on comparable, nearby 
land, determined by 10-1(3) which has not been disturbed during 
implementation of the proposal, whichever is less. 

 
NOTE:  Environmental weeds are plants that establish themselves in natural 
ecosystems (marine, aquatic and terrestrial) and proceed to modify natural 
processes, usually adversely, resulting in the decline of the communities they 
invade.  Impacts of environmental weeds on ecosystem function include: 
·  resource competition 
·  prevention of seedling recruitment 
·  alteration to geomorphological processes 
·  alteration of hydrological cycle 
·  changes to soil nutrient status 
·  alteration of fire regime 
·  changes to the abundance of indigenous fauna, and 
·  genetic changes 
(Carr et al., 1992; Humphries et al., 1993, Csurhes and Edwards, 1998). 

 
11 Rehabilitation 

 
11-1 The proponent shall undertake progressive rehabilitation over the life of 

the proposal to achieve the following outcomes: 
 

1 The waste material landforms shall be non-polluting and shall be 
constructed so that their stability, surface drainage, resistance to 
erosion and ability to support local native vegetation are similar to 
undisturbed natural analogue landforms as demonstrated by 
Ecosystem Function Analysis or other methodology acceptable to 
the Chief Executive Officer. 

 
2 The waste material landforms and other areas disturbed through 

implementation of the proposal (excluding mine pits), shall be 
progressively rehabilitated with vegetation composed of native plant 
species of local provenance.   

 
3 Within 12 months of the date of publication of this statement the 

proponent shall conduct surveys of each of the vegetation 
communities that will be impacted by the proposal to collect 
adequate information in preparation for setting completion criteria 
for rehabilitation to the requirements of the Chief Executive Officer 
on advice of the Department of Environment and Conservation. 

 
4 The methodology of the survey required in condition 11-1(3) shall 

be prepared in consultation and to the satisfaction of the 
Department of Environment and Conservation. 

 



 

5 Within 18 months of mining commencing the proponent will develop 
completion criteria for rehabilitation to the requirements of the Chief 
Executive Officer on advice from the Department of Environment 
and Conservation.  

 
6 The percentage cover of living self sustaining native vegetation in 

all rehabilitation areas shall be comparable to that of undisturbed 
natural analogue sites as demonstrated by Ecosystem Function 
Analysis and species diversity as demonstrated by other 
methodology acceptable to the Chief Executive Officer. 

 
7 No new species of weeds (including both declared weeds and 

environmental weeds) are introduced into the rehabilitated areas as 
a result of the implementation of the proposal. 

 
8 The cover of weeds (including both declared weeds and 

environmental weeds) in rehabilitated areas shall not exceed that 
identified in the baseline survey condition 10-1(2) and or exceed 
that existing on comparable, nearby land, determined by 10-1(3) 
which has not been disturbed during implementation of the 
proposal, whichever is less. 

 
11-2 The proponent shall monitor progressively the rehabilitation for a 

range of sites against the criteria developed pursuant to condition 11-
1(5) with appropriately timed surveys as agreed with the Department 
of Environment and Conservation, until the completion criteria are 
met.  The surveys shall be conducted annually unless otherwise 
agreed by the Chief Executive Officer, on advice from the Department 
of Environment and Conservation. 

 
11-3 The proponent shall include the results of the rehabilitation monitoring 

required pursuant to condition 11-2 in the compliance assessment 
report referred to in condition 4-6 commencing from the date 
rehabilitation was commenced.  The report shall address the 
following: 

 
1  The progress made towards meeting the completion criteria 

developed pursuant to condition 11-1(5); and 
 

2 Contingency management measures in the event that the 
completion criteria required by condition 11-1(5) are unlikely to 
be met. 

 
11-4 The proponent shall make the monitoring reports required by 

condition 11-2 publicly available in a manner approved by the Chief 
Executive Officer. 

 
NOTE:  The methodology for Ecosystem Function Analysis is set out in 
Tongway DJ and Hindley 2004 Landscape Function Analysis – Procedures for 



 

Monitoring and Assessing Landscapes, Commonwealth Scientific and 
Industrial Research Organisation Sustainable Ecosystems, Canberra. 
 
12    Conceptual Closure Strategy 

 
12-1 Prior to construction of the waste dump, the proponent shall submit a 

detailed and project-specific Mine Plan and Preliminary Closure 
Strategy to the requirements of the Chief Executive Officer on advice 
of the Department of Mines and Petroleum and Department of 
Environment and Conservation.       

 
12-2 The Mine Plan and Preliminary Closure Strategy shall include detailed 

results of geochemical and geophysical characterisation of materials, 
in particular the potential for acid drainage, metalliferous drainage, 
and of the occurrence of dispersive materials and asbestiform 
minerals.  Testing for materials with potential to cause acid and/or 
metalliferous drainage shall include static and kinetic testing carried 
out using techniques and timeframes consistent with national and 
international standards (Leading Practice Sustainable Development 
Program for the Mining Industry – Managing Acid and Metalliferous 
Drainage 2009 – Department of Industry, Tourism and Resources; 
The Global Acid Rock Drainage Guide 2009 – International Network 
for Acid Prevention). 

 
12-3 The Mine Plan and Preliminary Closure Strategy shall provide detailed 

technical information on proposed management measures to prevent 
pollution, environmental harm or human health impacts during 
implementation of the proposal and after mine completion and 
closure. 

 
12-4 The Mine Plan and Preliminary Closure Strategy shall include maps 

and diagrams showing the proposed placement, dimensions, design 
and proposed methods of construction and closure of waste disposal 
facilities, mine pits and evaporation pond.    

 
12-5 The Mine Plan and Preliminary Closure Strategy shall demonstrate 

that waste disposal facilities will be located, designed and constructed 
to ensure that they are non-polluting and so that their final shape, 
height, stability and ability to support native vegetation are 
comparable to natural landforms in the area. 

 
12-6 The proponent shall implement the Mine Plan and Preliminary Closure 

Strategy referred to in conditions 12-1 to 12-5. 
 
13 Final Closure and Decommissioning Plan  
 
13-1 At least 3 years prior to mine completion, the proponent shall prepare 

and submit a Final Closure and Decommissioning Plan to the 
requirements of the Chief Executive Officer, on advice of the 



 

Department of Environment and Conservation and Department of Mines and 
Petroleum. 

 
13-2 The Final Closure and Decommissioning Plan shall be prepared consistent 

with: 
 

1 ANZMEC/MCA 2000, Strategic Framework for Mine Closure Planning; 
and  

 
2 Department of Industry Tourism and Resources 2006 Mine Closure 

and Completion (Leading Practice Sustainable Development Program 
for the Mining Industry), Commonwealth Government, Canberra; 

 
13-3 The Final Closure and Decommissioning Plan shall provide detailed 

technical information on the following: 
 

1 Final closure of all areas disturbed through implementation of the 
proposal so that they are safe, stable and non-polluting. 

 
2 Details of a monitoring program to be carried out to inform final 

closure procedures for the pit void such that the standing water body 
does not cause environmental harm by: 
i. attracting native fauna which may be subsequently harmed; or 

ii. attracting fauna which may harm native fauna populations 
and/or surrounding native vegetation. 

3 Management actions to be undertaken based on the findings under 
condition 13-3-2. 

 
4 Decommissioning of all plant and equipment. 

 
5 Disposal of waste materials;  

 
6 Final rehabilitation of: 

• the minesite including waste material landforms and other areas 
outside the mine pit;  

• the haul road and accommodation facilities.  
 

7 Management and monitoring following mine completion. 
 

8 Inventory of all contaminated sites and proposed management. 
 
Notes   
 
1. The Chief Executive Officer may seek advice from other agencies or 

organisations, as required.  
 
2. The Minister for Environment will determine any dispute between the 

proponent and the Office of the Environmental Protection Authority over the 
fulfilment of the requirements of the conditions. 



 

Schedule 1 
The Proposal (Assessment No. 1756) 
 
The proposal is to construct and operate an iron ore mine in the Goldfields region of 
Western Australia.  The proposal involves mining of hematite direct shipping ore 
(DSO) from a single open pit on the Yendilberin Hills, which form part of the Finnerty 
Range.    
 
The location of the various project components is shown in Figure 1.  
 
The main characteristics of the proposal are summarised in Table 1 below.  A 
detailed description of the proposal is provided in section 3 of the proponent’s Public 
Environmental Review Carina Iron Ore Mine: Yilgarn Region WA Polaris metals NL 
(March 2010).   
 
Table 1:  Summary of key proposal characteristics 

Element Description 
General 
Project Life Up to 10 years 
Area of disturbance Up to 460 ha comprising: 

• Open pit – 60 ha; 
• Waste dump – 140 ha; 
• ROM pad and mine infrastructure 

– 50 ha; 
• Haul road – 150 ha; 
• Rail siding and infrastructure – 

42.5 ha; 
• Rail siding borrow pits – 7.5 ha; 

and 
• Accommodation village and 

associated infrastructure – 10 ha  
Resource 21.4 Mt DSO  
Mining 
Type Mining of hematite DSO below the 

water table 
Pit Single open pit with dimensions of 1500 

m long, 380 m wide, 170 m deep  
Mining rate Up to 4 Mt/a 
Waste dump Single waste dump with dimensions of 

1720 m long, 810 m wide, 35 m high  
Waste rock Up to 22.8 million bcm (equivalent 

million lcm) 
Potentially Acid Forming (PAF) 
material 

1 – 2% by volume 
(PAF material is to be encapsulated in 
the waste dump) 

Pit dewatering  Up to 411 ML/a (1126 kL/d) 
Infrastructure 
Water supply Combination of water sources: 

• Pit dewatering; 



 

Element Description 
• Water from local bores piped to 

filling stations along the haul 
road; and 

• Bores at the rail siding  
Water consumption Up to 678 ML/a  
Power supply Diesel powered generators at the 

minesite and main work centre (rail 
siding)  

Product transportation Trucked via road from the minesite to 
the rail siding, then taken via rail to the 
Port of Fremantle (Kwinana) 

Site access Via the Mt Walton East Intractable 
Waste Facility (IWF) access road to the 
rail siding 

 
Abbreviations: 
    
bcm bank cubic metres m metre 
DSO direct shipping ore ML/a million litres per annum 
ha hectare Mt million tonnes 
kL/d kilolitres per day Mt/a million tonnes per annum 
lcm loose cubic metres   
 
 
Figure 1 Mine Site Components. 
Figure 2 Project Boundary 
 
 



 
 

Figure 1 Mine Site Components. 



 
 

Figure 2 Project Boundary 



 

 
Schedule 2 

Eastings  Northings     Eastings  Northings    Eastings  Northings 

213556.85  6625719.04    241463.60 6592276.23   241644.88 6588529.20 
213510.01  6625681.38    241463.92 6592276.28   241571.59 6588619.43 
213704.33  6625546.83    241464.25 6592276.31   241430.15 6588747.00 
213704.59  6625546.64    241464.57 6592276.32   241429.94 6588747.21 
213705.30  6625546.09    241464.90 6592276.31   241429.30 6588747.86 
213705.35  6625546.04    241465.22 6592276.28   241428.71 6588748.56 
213776.31  6625485.78    241465.55 6592276.23   241428.40 6588748.97 
213776.92  6625485.23    241465.87 6592276.15   240940.47 6589407.98 
213777.29  6625484.86    241466.18 6592276.06   239767.11 6590818.04 
213826.13  6625434.33    241466.49 6592275.94   239766.92 6590818.29 
215008.03  6624211.68    241466.78 6592275.81   239766.47 6590818.87 
218457.66  6621262.00    241467.07 6592275.65   237741.57 6593638.43 
218458.25  6621261.47    241467.35 6592275.48   235743.55 6594987.09 
218458.88  6621260.82    241467.62 6592275.29   235743.13 6594987.38 
218459.48  6621260.12    241467.87 6592275.08   235742.42 6594987.94 
218460.04  6621259.38    241468.11 6592274.86   235741.76 6594988.54 
218460.55  6621258.60    241468.33 6592274.62   235741.12 6594989.20 
218461.02  6621257.78    241468.54 6592274.37   235741.01 6594989.32 
218461.21  6621257.41    241468.73 6592274.10   231791.02 6599439.32 
219660.70  6618858.44    241468.90 6592273.82   231790.53 6599439.90 
220010.06  6618359.25    241469.06 6592273.53   231789.97 6599440.64 
220010.56  6618358.48    241469.19 6592273.24   231789.46 6599441.42 
220011.03  6618357.66    241469.31 6592272.93   231789.43 6599441.48 
220011.45  6618356.81    241469.40 6592272.62   229639.75 6602990.95 
220011.65  6618356.38    241469.48 6592272.30   226737.49 6606993.61 
222061.19  6613507.52    241469.53 6592271.98   226141.87 6607688.31 
223560.13  6611009.28    241469.56 6592271.65   226141.55 6607688.69 
226160.38  6607709.07    241469.57 6592271.32   226141.49 6607688.77 
226756.18  6607014.15    241469.56 6592271.00   223540.47 6610989.96 
226756.50  6607013.76    241469.53 6592270.67   223539.97 6610990.62 
226756.92  6607013.22    241469.48 6592270.35   223539.46 6610991.40 
229659.89  6603009.57    241469.40 6592270.03   223539.39 6610991.53 
229660.03  6603009.37    241469.31 6592269.72   222039.37 6613491.54 
229660.54  6603008.59    241469.19 6592269.41   222038.98 6613492.23 
229660.58  6603008.54    241469.06 6592269.11   222038.56 6613493.09 
231809.86  6599459.69    241468.90 6592268.82   222038.37 6613493.52 
235757.83  6595011.98    241468.73 6592268.55   219989.03 6618341.87 
237756.46  6593662.90    241468.72 6592268.53   219639.95 6618840.65 
237756.88  6593662.61    241140.35 6591780.68   219639.45 6618841.41 
237757.58  6593662.05    241412.05 6591787.24   219638.98 6618842.23 
237758.25  6593661.45    241419.30 6591487.21   219638.79 6618842.60 



 

237758.88  6593660.79     241119.25 6591479.96   218440.15 6621239.88 

Eastings  Northings    Eastings  Northings  Eastings  Northings 

237759.48  6593660.09     241112.76 6591748.56   214992.21 6624188.10 

237759.92  6593659.51    239824.30 6590792.28   214991.63 6624188.63 

239785.99  6590838.33    240959.28 6589428.35   214991.26 6624189.00 

239817.90  6590799.98    240959.48 6589428.10   213808.91 6625412.12 

241112.46  6591760.79    240959.79 6589427.70   213760.54 6625462.16 

241112.00  6591779.99    241447.16 6588769.43   213690.59 6625521.56 

241128.09  6591780.38    241586.77 6588643.42   213494.02 6625657.69 

241460.42  6592274.12    241663.96 6588548.39   213485.47 6625661.60 

241460.61  6592274.37    241728.51 6588488.59   213440.02 6625625.03 

241460.81  6592274.62    243006.98 6587867.79   213440.03 6625625.02 

241461.04  6592274.86    243058.49 6587271.06   211932.66 6624412.25 

241461.28  6592275.08    243304.44 6587096.32   211931.28 6624411.15 

241461.53  6592275.29    243954.82 6587234.97   210263.06 6626730.97 

241461.79  6592275.48    243993.55 6587117.16   211660.80 6627602.53 

241462.07  6592275.65    241069.56 6586412.34   212676.00 6626188.00 

241462.36  6592275.81    241006.67 6586677.93   213509.26 6625760.33 

241462.66  6592275.94    241553.67 6586811.03   213509.26 6625760.33 

241462.97  6592276.06    242072.88 6587762.50   213556.85 6625719.04 

241463.28  6592276.15     241673.15 6587964.63       

Note: MGA94 Zone 51 
 



 

Schedule 3 
 
   MGA94 Zone 51    
   Northwest corner  Northeast corner  Southwest corner  Southeast corner  Comment 
   Eastings  Northings  Eastings Northings mE  mN  mE  mN    
Area 1  241000 6591000  242000 6591000 241000 6590000 242000 6590000 close to village and haul road 
Area 2  239000 6590000  240000 6590000 239000 6589000 240000 6589000 close to haul road 
Area 3  239000 6595000  240000 6595000 239000 6594000 240000 6594000 2km away from village, not impacted 
Area 4  238000 6601000  239000 6601000 238000 6600000 239000 6600000 8km away from village 



 

 
 
 

 
 
 
 
 

Appendix 5 
 
 

Summary of Submissions and 
Proponent’s Response to Submissions 

 
 
 
















































































































































































































































