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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 API 
Management Pty Ltd (API), to develop eight iron ore deposits at five locations, 
between 35 and 85 kilometres (km) south of Pannawonica.  The proposal 
includes a heavy-haulage railway of approximately 285 km in length. 
 
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 EPA decided that the following key environmental factors relevant to the 
proposal required detailed evaluation in the report: 

 Subterranean fauna. 

 Terrestrial fauna. 

 Vegetation and flora. 

 Rehabilitation and closure. 
 
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: 

 Precautionary Principle. 

 Principle of Intergenerational Equity. 

 Principle of Conservation of Biological Diversity and Ecological Integrity. 

 Principles relating to improved Valuation, Pricing and incentive 
Mechanism. 

 Principle of Waste Minimisation. 
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Conclusion 
The EPA has considered the proposal by API, to develop eight iron ore 
deposits at five locations, between 35 and 85 km south of Pannawonica and a 
heavy-haulage railway of approximately 285 km in length. 
 
Subterranean fauna 
The proposal will impact on troglofauna habitat.  Regional surveys have found 
a total of approximately 1000 troglobitic specimens, representing eight orders, 
and 26 species and a further 211 specimens believed to be edaphobitic (living 
in deep soil) were collected in the surveys. 
 
Eleven of the troglobitic species recorded from the project area were 
demonstrated to also occur in locations outside of proposed mine pit shells.  
The remaining 13 species have currently only been recorded from proposed 
mining impact areas. 
 
The EPA considers that impacts to troglofauna can be managed due to the 
apparent habitat connectivity, demonstrated by gene flow of two orders of 
troglofauna across mesas, wide distribution of different trophic groups with 
members of the same genus being found at different locations, area of 
troglofauna habitat left unaffected by mine footprints (50%), the backfilling of 
two of the mine pits, and the proponent’s proposed troglofauna management.   
 
The EPA has recommended a condition for further troglofauna surveys to 
ensure that the proponent demonstrates that its predictions about the extent 
of troglofauna habitat remaining are validated.   
 
Vegetation and flora 
The proposal would result in clearing of a maximum of 4,970 hectares (ha) for 
the mine area and up to 4,550 ha for the transport corridor.  No Threatened 
Ecological Communities would be impacted.   
 
The rail corridor will potentially impact on the Roebourne Plains Gilgai 
Grasslands community, Priority Ecological Community (PEC), (Priority 1).  
The EPA considers, on advice from the Department of Environment and 
Conservation (DEC), that the proposal is unlikely to impact significantly on the 
conservation status of this PEC.  
 
The proposal will also impact on the Triodia sp. Robe River PEC.  Forty one 
percent of the known extent of the Triodia sp. Robe River PEC will be 
impacted by the proposal.  It is noted that the additional studies that were 
conducted have not provided certainty about the full extent of the PEC outside 
the proposal area, however, the EPA considers that these additional studies 
provide some comfort that the PEC may be found elsewhere.  The result of 
implementation of the proposal would leave behind approximately 60% of the 
PEC which is in accordance with EPA policy on vegetation units within EPA 
Position Statement 2 and EPA Guidance Statement 10.  
 
The EPA notes that there is some uncertainty as to whether the infrastructure 
footprint has been minimised in relation to the PEC.  Given this, the EPA has 
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recommended a condition to ensure the proponent demonstrates that it has 
exhausted all options to minimise the impacts on the known PEC. 
 
The proponent has also committed to undertake additional investigations to 
better define the extent of the PEC.  Given the resultant impacts on the known 
distribution of the PEC from this proposal and that it will reduce the known 
representation of the PEC, it will be necessary for the proponent to confirm 
that the PEC is present elsewhere given that other mining is likely to be 
proposed in the future in areas where the PEC may be found.  The EPA has 
included in recommended condition to ensure these surveys are carried out to 
a suitable standard.   
 
The proponent would be dewatering approximately five gigalitres per annum 
(GLpa) with surplus water volume varying from between 1 to 1.5 GL.  Within 
the predicted groundwater drawdown around the Kens Bore deposit, 125 ha 
of vegetation on Red Hill Creek is considered to have a high level of 
dependency on groundwater.  The proponent is addressing this through a 
Water Management Plan.  The EPA has recommended a condition to ensure 
the ongoing health of the groundwater dependent vegetation.  
 
The proponent also proposes to establish a number of borrow pits.  The EPA 
has recommended a condition to ensure the borrow pits are sited and 
designed to minimise the impact on the environment.    
 
Fauna 
The EPA notes that a number of conservation significant fauna including the 
Northern Quoll, Pilbara Orange Leaf-nosed Bat, and Pilbara Olive Python, 
have been recorded in the project area.  
 
The EPA considers that direct and indirect impacts to terrestrial fauna species 
from clearing and trenching can be managed through the implementation of 
conditions.   
 
Weed management 
The EPA has recommended a condition to ensure that weeds are managed 
during the implementation of the proposal.   
 
Closure and rehabilitation 
The EPA considers the framework for managing closure and rehabilitation 
provided in the initial Conceptual Closure Management Study is adequate.  
The EPA encourages the proponent to continue to undertake research into 
improving closure and rehabilitation techniques.  The EPA considers that 
rehabilitation and closure can be addressed by the Department of Mines and 
Petroleum in accordance with the requirements of the Mining Act 1978 and 
the Guidelines for Preparing Mine Closure Plans, June 2011.  
 
The EPA has therefore concluded that it is likely that the EPA’s objectives 
would be achieved provided there is satisfactory implementation by the 
proponent of the recommended conditions set out in Appendix 4 and 
summarised in Section 4. 



iv

 

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

1. That the Minister notes that the proposal being assessed is for the 
development of eight iron ore deposits at five locations, between 35 and 
85 km south of Pannawonica and a heavy-haulage railway approximately 
285 km in length. 

2. That the Minister considers the report on the key environmental factors 
and principles as set out in Section 3. 

3. That the Minister notes the EPA has concluded that it is likely that the 
EPA’s objectives would be achieved, provided there is satisfactory 
implementation by the proponent of the recommended conditions set out in 
Appendix 4 and summarised in Section 4. 

4. That the Minister imposes the conditions and procedures recommended in 
Appendix 4 of this report. 

 

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 API to develop eight iron ore deposits at five locations, between 
35 and 85 km south of Pannawonica and a heavy-haulage railway 
approximately 285 km in length, is approved for implementation.  These 
conditions are presented in Appendix 4. Matters addressed in the conditions 
include the following: 

 Troglofauna – requires at least 50% of remaining habitat (area and 
volume) to be retained and a survey requiring further sampling of the 
potential troglofauna habitat outside of areas proposed to be mined. 

 Vegetation and flora – requires the proponent to minimise impacts of 
clearing and infrastructure on the Triodia sp. Robe River PEC and to carry 
out further survey work to better define the extent to this PEC. 

 Groundwater drawdown – requires the monitoring of impacts on 
groundwater dependent vegetation, development of trigger levels, and 
management options if needed. 

 Water quality – requires the proponent to ensure that run-off and/or 
seepage does not result in exceedences of trigger levels for slightly to 
moderately disturbed ecosystems as defined by ANZECC. 

 Surface water – requires that the proponent ensure that changes to 
surface water flow do not adversely impact on vegetation. 

 Weed management - prevents the introduction of new weed species and 
the spread and increase of the existing weed populations. 

 Trench management – ensures that open trenches associated with 
construction and burial of pipelines do not cause adverse impacts to fauna. 
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 Borrow pits – requires the proponent to provide final locations of proposed 
borrow pits.  
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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 API Management Pty 
Ltd (API), to develop eight iron ore deposits at five locations, between 35 and 
85 kilometres (km) south of Pannawonica (see Figure 1).  A heavy-haulage 
railway approximately 285 km in length would be developed to connect the 
mine area with a port to be constructed at Anketell Point, 25 km north-east of 
Karratha.  The port is not part of this proposal.  The project would produce up 
to 30 million tonnes per annum (Mtpa) of iron ore, with a project life of at least 
15 years. 
 
The proposal was referred to the EPA in September 2008.  On 8 December 
2008, the EPA decided that the proposal should be assessed at the level of 
Public Environmental Review (PER) with an eight week public review period 
due to potential impacts to a number of significant environmental factors such 
as vegetation, fauna, surface water, Aboriginal heritage, noise, dust and 
greenhouse gases. 
 
The proposal was also referred to the then Department of Environment, 
Water, Heritage and the Arts (DEWHA).  On 5 February 2009, DEWHA 
considered that the proposal should be a “controlled action” under the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
due to potential impacts to listed threatened species and communities under 
sections 18 and 18A of the Act.  It also determined that the proposal could be 
assessed through the Western Australian assessment process under the 
Bilateral Agreement between the Commonwealth and the State. 
 
The proponent developed an Environmental Scoping Document which 
highlighted the environmental issues related the proposal, studies and/or 
surveys that would be required and potential management actions that would 
be developed to mitigate environmental impacts.  The EPA approved the 
scoping document on 16 October 2009. 
 
The PER document, developed by the proponent, was released for public 
review from 21 June to 16 August 2010.  The EPA received a total of 10 
submissions which were provided to the proponent on 23 August 2010.  The 
proponent’s Response to Submissions was provided on 18 February 2011. 
 
Further details of the proposal are presented in Section 2 of this report.  
Section 3 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 4.  
Section 5 provides other advice by the EPA and Section 6 presents the EPA’s 
recommendations. 
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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. 
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Figure 1 – Location of West Pilbara Iron Ore Project Stage 1 
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2. The proposal 
 
The proposal is located in the West Pilbara region of Western Australia and 
spans parts of both the Ashburton and Hamersley basins.  The proposal is to 
develop eight iron ore deposits at five locations, between 30 and 85 km south 
of Pannawonica.  A heavy-haulage railway approximately 285 km in length 
would be developed to connect the mine area with a port to be constructed at 
Anketell Point, 25 km north-east of Karratha.  The project would produce up to 
30 million tonnes per annum (Mtpa) of iron ore, with a project life of at least 15 
years. 
 
The orebodies occur within channel iron deposits which express as mesa-type 
landforms along palaeochannels.  The landforms typically extend 20 to 40 
metres (m) above the surrounding plain.  The orebodies outcrop and extend 
below the plain level by varying depths.  Two orebodies, Kens Bore and 
Cardo Bore East, extend below the watertable. 
 
Up to four of the eight orebodies will be mined simultaneously to produce ore 
for blending to meet contract quality requirements.  The ore will be mined 
using open-cut conventional drill, blast, excavate, load and haul methods.  
The full depth of the planned mine pits is variable across the deposits.  Typical 
depths will be around 50 m, with the deepest pit at part of the Kens Bore 
deposit being less than 100 m.  
 
Blasted material will be excavated and hauled by truck to run-of-mine (ROM) 
ore stockpiles.  Interburden (noneconomic material comprising subgrade iron 
ore and clay bands within the orebodies) will be transported out of the pit and 
placed in storage areas.  The movement of ore will occur according to a mine 
plan that will provide for the delivery of ore from the active pits in proportions 
to meet blending requirements. 
 
In addition to the overburden removed during mine site preparation, in the 
early years of mining interburden will be removed and placed out of pit.  The 
non-economic materials will be classified and selectively placed in storage 
areas in accordance with plans for the construction of out-of-pit landforms.  As 
mining advances, non-economic material will also be used to partially backfill 
completed mine pits. 
 
Dewatering will be required at the Kens Bore and Cardo Bore East deposits. 
Mining is anticipated to approach the watertable at the Kens Bore deposit six 
years after commencement and at the Cardo Bore East deposit seven years 
after commencement.  Dewatering will commence in prior years to lower the 
watertable in advance of mining.  While a significant proportion of the water 
produced in orebody dewatering will be used for processing and dust 
suppression at and around these deposits, there will be a requirement to 
discharge surplus water.  Options for discharge include aquifer reinjection, 
discharge to surface drainage and discharge into completed mine pits.  The 
surplus water volume will vary and typically average 1 to 1.5 GLpa. 
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Mined ore will be processed at a central processing facility north east of Cardo 
Bore North resource area.  Ore will be processed through crushing and 
screening facilities to produce a nominal ore size of less than 12 mm.  
Processed ore will be stockpiled, transferred to the rail loadout areas, loaded 
into rail wagons via over overhead bins and then hauled to the port. 
 
Borrow pits will provide material for the rail embankments and access roads. 
Railway ballast will be sourced from local quarries.  The expected borrow pit 
footprint will be up to approximately 1000 hectares (ha), which will be 
rehabilitated.  Borrow target areas have been identified along the entire 
transport corridor, including sites at the mine area.  These areas will be 
refined and reduced in size following on-ground geotechnical investigations 
and heritage surveys.  The target areas have been surveyed for flora and 
vegetation. 
 
Bridges will be required across major rivers, and culverts will be used to cross 
lesser drainages and minimise interference to overland surface flow.  Current 
design indicates a need for about 10 bridges and over 500 culverts. 
 
A minimum of three passing sidings will be constructed.  The railway will have 
two grade-separated crossings, one of which will cross an extension to the 
Robe railway (to Mesa A) just north of the Robe River and the other one which 
will cross the Hamersley railway and Karratha–Tom Price Road, 
approximately 15 km southwest of Karratha.  Two major road crossings are 
planned, and both will have active controls (e.g., flashing lights and boom 
gates).  These major crossings are over the North West Coastal Highway 
(approximately 14 km south of the port site) and Pannawonica Road 
(approximately 29 km west of Pannawonica). 
 
The power station would be a gas/diesel hybrid comprising 24 megawatts 
(MW) of reciprocating engine generators.  The gas-fired sets will generate the 
maximum power demand within the mine area.  The diesel-fired sets will be 
on standby as emergency power or to meet any shortfall in output of the gas-
fired sets.  Natural gas will be supplied to the power station via a buried lateral 
pipeline from the Goldfield Gas Transmission Pipeline.  Diesel fuel will initially 
be delivered by road haulage and then by rail, once this infrastructure is 
operational.  High-voltage power will be distributed from the power station 
across the proposal area via 33-kV buried cables and overhead transmission 
lines.  The overhead transmission lines will be contained in utility corridors 
within the rail corridor and some road corridors that lead to major mine 
infrastructure. 
 
Not more than 3 GLpa (over two years) will be used during the construction 
phase at the mine area.  The majority of the water demand is for fill 
conditioning and road construction.  The major water requirement will be for 
dust suppression and ore processing.  Up to 5 GLpa of water will be required 
during operations, including provision for the discharge of excess water from 
pit dewatering operations.  Provision to service mining support facilities (e.g., 
the accommodation village and washdown areas) during operations, losses 
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through evaporation and other minor water requirements hav been taken into 
account.  Water required for the construction of the railway is not part of this 
assessment.  Should the provision of this water have the potential to cause 
environmental impacts, referral to the EPA is required if these impacts are 
determined to be significant.   
 
The main characteristics of the proposal are summarised in Table 1 below.  A 
detailed description of the proposal is provided in Section 2 of the PER (API 
Management Pty Ltd, 2010). 
 
 
Table 1:  Summary of key proposal characteristics 
 

Element Description 
General 

Mine Area 
Iron ore resource Approximately 500 Mt of pisolitic 

hematite within eight deposits 
Mine life Approximately 20 years 
Overburden and interburden Stockpiled out of pit with some in pit 

placement 
Processing Crushing, grinding and screening of 

ore 
Quarry Directly north of Cardo Bore East and 

Upper Cane deposits. Smaller borrow 
sites may also be located in the mine 
area. 

Transport (non-rail) Haul truck from mine face to 
processing plant along haul roads, 
and conveyors from processing plant 
to rail loadout areas 

Groundwater supply and abstraction, 
including pit dewatering 

Water supply, which will deliver up to 
5 GLpa, is largely based on excess 
water from mine pit dewatering at 
Kens Bore and Cardo Bore East 
deposits (channel iron deposit 
aquifers). Site production bores in 
proven aquifers will provide additional 
water, as required 

Discharge of excess water No more than, on average, 1.5 GLpa 
Power Approximately 20 to 30 MW per 

annum, from gas and diesel-fired 
onsite generators in a power station  

Natural gas pipeline Approximately 20 km between the 
power station and the Goldfields Gas 
Transmission Pipeline, including an 
access road 

Accommodation (mine) Permanent village at mine site 
Airstrip Approximately 2 km airstrip 
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Direct vegetation disturbance from 
clearing  

Not more than 4,970 ha for mine pits, 
overburden landforms and quarry 
within mine area disturbance 
envelopes: mine infrastructure, 
including service roads, 
accommodation and administrative 
buildings and airstrip; and utilities, 
including gas pipeline and 
transmission towers 

Transport corridor 
Width Variable, maximum of 80 m (does not 

include provision for bridges, borrow 
pits, marshalling yards and 
construction camps)  

Overall length About 285 km (rail corridor) and 
40 km (southern access road) 

Direct vegetation disturbance from 
clearing 

Not more than 4,550 ha for transport 
facilities, including railway, major 
roads (rail access road and southern 
access road), borrow pits, laydown 
areas and construction camps  

 
Since release of the PER, a number of modifications to the proposal have 
been made by the proponent.  These include: 

 The adoption of a centralised processing facility (CPF) instead of four 
separate iron ore processing nodes.  The CPF would reduce the overall 
disturbance footprint by approximately 250 ha and would also marginally 
reduce the impact to Triodia sp. Robe River Priority Ecological Community 
(PEC).  As a consequence of the CBF the location of the accommodation 
village would be moved to an area identified near the proposed airstrip 
site. 

 The proposed mine pit at the Ken’s Bore deposit would be increased by 
66 ha on land previously allocated for processing infrastructure. 

 The use of the Mt Stuart – Red Hill road to provide access to the mine 
area. This would result in less ground disturbance compared with the 
original access road proposed in the PER. 

 An alternative alignment for approximately 17 km of the proposed railway. 
The alternative alignment is preferred based on heritage, environment and 
land tenure grounds but does bring the railway closer to the Fortescue 
Roadhouse.  

 A minor change to the alignment of the access corridor and pipeline 
alignment that reduces the area of clearing by approximately 37 hectares. 
This alignment includes an existing road and does not impact on any 
species of conservation significance. 
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The potential impacts of the proposal initially predicted by the proponent in the 
PER document (API, 2010) and their proposed management are summarised 
in Table ES4 of the proponent’s document. 
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3. 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 landform and geodiversity, surface water, groundwater, 
conservation areas, air quality, climate change, indigenous and non-
indigenous heritage, amenity and health are relevant to the proposal, but the 
EPA is of the view that the information set out in Appendix 3 provides 
sufficient evaluation. 
 
It is the EPA’s opinion that the following key environmental factors for the 
proposal require detailed evaluation in this report: 

 Subterranean fauna. 

 Vegetation and flora. 

 Terrestrial fauna. 

 Rehabilitation and closure. 

 
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 3.1 - 3.4.  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. 
 
The following principles were considered by the EPA in relation to the 
proposal: 

 Precautionary Principle. 

 Principle of Intergenerational Equity. 

 Principle of Conservation of Biological Diversity and Ecological Integrity. 

 Principles relating to improved Valuation, Pricing and incentive 
Mechanism. 

 Principle of Waste Minimisation. 
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3.1  Subterranean fauna 

Description 
 
Troglofauna 
The preliminary risk assessment conducted during the scoping stage 
indicated that, without further risk treatment, the ground disturbance (ore and 
overburden removal) aspect of the proposal posed an Extreme level of risk to 
this environmental factor.  Troglofauna have therefore been addressed to a 
high level of detail, including the conduct of comprehensive field surveys.  The 
channel iron deposit (CID) proposed to be mined at each of the mesas of the 
study areas is also the core habitat for troglobites. 
 
The environmental impacts that may result from the proposal are: 

 direct loss of and change to troglofauna habitat and mortality of individuals; 

 disturbance through collapse of strata and mesa caverns within the 
remnant mesa or habitat formation due to vibration from blasting; and 

 loss of habitat through contamination. 
 
Surveys undertaken over the last two years have recorded 24 previously 
undescribed invertebrate troglobitic species in the pisolitic channel iron 
deposits within and adjacent to the proposed mine area.  Sampling for 
troglofauna primarily involved the suspension of leaf-litter traps down drill 
holes (sample holes).  Multiple leaf-litter traps were set at different depths 
within each sample hole.  Troglofauna colonise the leaf litter within the trap; 
and, after a minimum six-week period, the traps were retrieved for sorting in 
the laboratory.  Eight survey phases were undertaken across the mine area in 
the period from September 2007 to July 2009.  The sampling effort over the 
eight phases comprised 2,109 leaf-litter traps installed in 214 drill holes 
distributed within and outside the resource areas.  Sampling focused on the 
mesa landform pisolitic CIDs, which previous studies have demonstrated are 
prospective for troglofauna (Biota 2010b). 
 
Subsequent sampling has resulted in a total of approximately 1000 troglobitic 
specimens, representing eight orders, and 26 species and a further 211 
specimens believed to be edaphobitic (living in deep soil) were collected in the 
surveys.  The edaphobitic specimens showed some troglomorphic 
characteristics, such as reduced pigment, but could not be confirmed as 
troglofauna (Biota, 2010b). 
 
With the exception of Tyrannochthonius aridus all of the taxa are undescribed 
and have not been collected previously.  Some of these species are likely to 
be assigned a similar conservation status to other troglofauna species 
endemic to Cape Range and the Robe River valley that are listed under the 
Wildlife Conservation Act 1950 (Biota, 2010b). 
 
In spite of the intensive sampling, the degree and distribution of 
interconnected voids within channel iron formations is not readily quantified. 
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However, the channel iron formations have been shown to extend away from 
the mesas that would be impacted by the proposal, and provide the basis for 
the extent of the potential habitat. 
 
API considers the analysis presented in the PER is the best available and 
most appropriate assessment of retained habitat.  This analysis reports the 
retention of at least 50% of suitable habitat within each habitat unit (API, 
2010). 
 
Eleven of the troglobitic species recorded from the project area were 
demonstrated to also occur in locations outside of proposed mine pit shells. 
The remaining 13 species have currently only been recorded from proposed 
mining impact areas as described in Table 2. 
 
Table 2 Summary of troglobitic taxa currently only recorded from within 
proposed mining impact areas 

Taxa No. of individuals Comments 
Schizomida   
Paradraculoides sp. 
‘gemma’ 

2 A low frequency species but 
occurs on two palaeodrainage 
systems and therefore likely to 
be more widely distributed 

Paradraculoides sp. 
‘kens’ 

3 Recorded from Kens Bore, 
across the extent of the study 
area 

Paradraculoides sp. 
‘catho’ 

10 Data indicate this species 
occurs across the extent of 
Catho Well, even where local 
drainage divides occur 

Pseudoscorpiones   
Lagynochthonius sp. A 1 Single record from the same 

Upper Cane sample site as 
Tyrannochthonius sp. F and 
Polydesmidae sp. 

Lagynochthonius sp. E 1 Single specimen from the 
eastern end of Upper Cane 

Tyrannochthonius sp. B 3 Recorded from Cardo Bore 
North across the extent of the 
study area 

Tyrannochthonius sp. D 1 Single specimen from the 
central portion of Trinity Bore 

Tyrannochthonius sp. F 1 Single record from the same 
sample site as 
Lagynochthonius sp. A and 
Polydesmidae sp 

Ideoblothrus sp. 1 Single specimen from the 
central portion of Upper Cane 

Polydesmida   
Polydesmidae sp. 1 Single record from the same 

sample site as 
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Lagynochthonius sp. A and 
Tyrannochthonius sp. F 

Thysanura   
Pseudogastrotheus sp. 
A 

1 Single specimen from the 
central portion of Trinity Bore 

Trinemura sp. C 1 Single specimen from the 
central portion of Cochrane 

Blattodea   
Nocticola sp. B 2 Recorded from a single site 

on Catho Well, very likely to 
be more widely distributed in 
this study area given the 
range of other Nocticola in the 
locality. 

 
The proponent considers that singleton records are not representative of the 
true distribution of the taxa involved, as species would not have a distribution 
the size of a single drillhole.  Ten of the 26 species in this study were 
represented by single specimen records only.  The evidence from this study 
suggests that these taxa are likely to occur more widely within each 
palaeodrainage unit and that their singleton status reflects ecological sampling 
effects.  Evidence for this includes: 
 molecular data for the best sampled troglobite group, the Schizomida, 

indicate that in general there is gene flow and interbreeding throughout 
each individual mesa landform; 

 parallel molecular results were recorded from troglobitic Nocticolidae; and  

 other members of the same genus as some of the singleton taxa occur 
more widely (Biota, 2010b). 

 
The likelihood that these single records are due to sampling effects, and the 
evidence of gene flow within palaeodrainage units from the well collected 
troglobite species, suggests that habitat-based assessment is the most 
practical means of quantifying likely community-level impacts. 
 
A strong correlation exists between the distribution of these species and the 
geomorphology of the palaeodrainage systems.  This is best demonstrated by 
the distribution of the best-collected troglofauna species within the study 
areas, rather than attempting to assess distributional patterns and habitat 
connectivity by inference from records of singletons.  The troglofauna survey 
data indicate that the study areas can be grouped into five palaeodrainage 
habitat units on the basis of demonstrated genetic connectivity and the 
distribution of species belonging to troglobitic orders (API, 2011).  These five 
units are Cochrane and Jewel complex, Kens Bore complex, Upper Cane and 
Cardo complex, Trinity Bore complex and Catho Well complex (see Figure 2). 
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Table 3 - Landform volume extent of potential troglofauna habitat 
remaining at resource areas within the palaeodrainage habitat units 

Palaeodrainage 
Habitat Unit 

Estimated 
Potential 

Troglofauna 
Habitat 

(million m3) 

Mine Pit 
Volume 
Above 

Watertable 
(million m3) 

Potential Troglofauna 
Habitat Remaining Post 

Mining 
 
 (million m3)               (%) 

Cochrane and 
Jewel complex 

147.5 51.2 96.3 65 

Kens Bore 
complex 

282.0 130.0 152.0 54 

Upper Cane and 
Cardo complex 

172.9 79.1 93.9 54 

Trinity Bore 
complex 

174.3 29.0 145.3 83 

Catho Well 
complex 

164.0 63.7 100.3 61 

 
 
Table 4 - Landform surface area extent of potential troglofauna habitat 
remaining at resource areas within palaeodrainage habitat units 

Palaeodrainage 
Habitat Unit 

Modelled CID 
surface area 

(ha) 

Undisturbed Surface Area of 
Potential Troglofauna Habitat Post 

Mining 

area (ha)                (%) 

Cochrane and 
Jewel complex    

532 317 60 

Kens Bore 
complex 

1360 810 60 

Upper Cane and 
Cardo complex    

787 455 58 

Trinity Bore 
complex 

876 749 85 

Catho Well 
complex 

1067 612 57 

 
API considers that the retention of at least 50% of troglofauna habitat for each 
palaeodrainage habitat unit constitutes a significant amount and is reflective of 
a precautionary approach. 
 
The proponent also compared this proposal with the mining of Mesa K by the 
Robe River Mining Company.  Mining ceased at Mesa K in 1996, after a 
project life of eight years, leaving 44% of the original mesa formation intact.  
Sampling conducted demonstrated that a similar community to that of the then 
intact Mesa A was still present more than 10 years after the cessation of 
mining activities (API 2011 & Biota 2010b).  A subsequent application to mine 
the mesa was referred to the EPA in 2007.  This referral proposed the 
removal of an additional 15% of troglofauna habitat.  The EPA endorsed the 
proposal stating that the size of retained portions of mesa was sufficient to 
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maintain suitable habitat for existing troglofauna species and that diverse 
troglobitic communities persisted after previous mining.  The abundance and 
diversity of troglobitic species identified in this remnant habitat is comparable 
to the five habitat units described in the PER and contained in the Tables 3 
and 4 above.  
 
Based on terrestrial schizomid and pseudoscorpion life cycles, these periods 
post mining could provide for approximately three to four generations (10 
years) and six to eight generations (20 years).  The inference of multiple, 
successive generations post mining suggests a capacity of the remnant 
habitat to sustain troglofauna populations API, 2011).  In both examples, the 
remnant habitat is 27 – 44% of the volume of habitat before mining 
commenced. 
 
Mining at the Exmouth Limestone mine on Cape Range also provides some 
guidance as to the sensitivity of troglofauna to mining in nearby areas. 
Sampling less than 50 m from the pit wall showed the continued presence of 
troglofauna over nine years after the commencement of mining.  These 
observations suggest that any influence of mining on adjoining troglofauna 
habitats is not immediate, the effects may be relatively superficial or that 
fauna have some tolerance to any microclimate changes that do occur (Biota, 
2010b). 
 
The troglobitic fauna of the project areas has the following attributes of 
relevance to assessing its conservation significance: 

 species with very short range distributions based on available data; each 
species currently appears to be restricted to either a local palaeochannel 
system or an individual mesa; 

 relictual fauna representative of very old lineages; the lineages from which 
the contemporary troglofauna arose was present in subterranean habitats 
since the late Miocene; 

 similar distributions to species now listed as Schedule 1 under State 
legislation in similar habitats in the bioregion; and 

 it is probable that other, currently uncollected species occur in the mesas 
which also have restricted distributions. 

 
With these attributes, it is likely that the troglobitic species occurring in the 
WPIOP mesas would be assigned a similar conservation status to the other, 
previously described troglobitic species endemic to Cape Range and the 
Robe River valley (Biota, 2010b). 
 
The proponent has proposed the following management measures: 

 Retain a minimum of 50% of the channel iron deposits (potential 
troglofauna habitat) in all palaeodrainage systems impacted by mining. 

 Use “low energy” blasting (blasting with a low powder factor) to ensure 
stability of pit walls. 
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 Backfill mine pits within mined non-economic material to buffer or extend 
troglofauna habitat in accordance with a research program.  

 Rehabilitate disturbed pit floors overlying troglofauna habitat, including the 
re-establishment of vegetation units. 

 Prepare and implement a troglofauna research program. 

 
Stygofauna 
Mining activities at Kens Bore and Cardo Bore East would result in loss of 
habitat due to dewatering. 
 
A total of 1,486 specimens were collected from 35 of the 58 sample sites. 
Thirty-six stygal taxa from nine orders and 16 families were recorded.  The 
fauna was dominated by crustaceans (99.6%), with the order Copepoda, 
Ostracoda and Amphipoda being the most abundant.  With the exception of a 
hydrobid snail (order Gastropoda), all the orders were represented across the 
extent of the proposal area. 
 
At the Kens Bore deposit, 20 stygal taxa were recorded.  Nineteen of these 
taxa were recorded widely across the proposal area or have previously been 
recorded elsewhere in the Pilbara.  The one species not identified elsewhere 
in the proposal area was a bathynellid crustacean, Hexabathynella sp. 
 
Hexabathynella sp. was recorded solely from within the potential area of 
groundwater drawdown around the Kens Bore deposit during baseline 
surveys.  Taxonomy for the undescribed species Hexabathynella sp. is less 
well documented.  Due to the current state of Bathynellacea taxonomy in 
Australia it is unlikely that this specimen will be resolved to species level in the 
near future (Biota, 2010a). 
 
Regional groundwater levels obtained from existing bores indicate that 
groundwater depth ranges from 10 – 30 m below ground level.  Groundwater 
quality varies from potable to brackish (110 to 4,800 mg/L total dissolved 
solids) in most locations, with some minor pockets of saline groundwater 
observed.  
 
The hydrology at the Kens Bore area consists of a superficial aquifer 
(between 10 – 60 m below ground level), chemically deposited aquifers as 
well as fractured rock aquifers.  These aquifers are recharged by direct 
percolation of rainfall, and by through flow from the adjacent Red Hill Creek, 
with changes to groundwater levels of up to 3 m after seasonal cyclonic 
activity (Aquaterra, 2009).  Based on previous studies, the superficial aquifer 
unit is the more likely core habitat for stygofauna in the study area due to: 
 
 the availability of voids in which subterranean fauna are able to survive; 

and 

 the ability of nutrients to permeate into the groundwater from upstream or 
the surface (API, 2010). 
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Bathynellids are a free swimming (i.e. not confined to the benthos) taxon, 
which are likely to disperse to the catchment level in a superficial alluvial 
aquifer such as the one surrounding the Kens Bore deposit and connected to 
Red Hill Creek. 
 
Modelling at Kens Bore predicts the watertable will be up to 52 m below 
current levels at the centre of one pit after 15 years (Aquaterra, 2009). 
Dewatering requirements at Cardo Bore East are significantly less (Aquaterra, 
2010). 
 
Table 5 – Potential Loss of Stygofauna Habitat Based on Drawdown Area 

Aquifer Area (km2)
Total Area of Drawdown 

Beyond the 0.5 m 
drawdown Contour (km2) 

Potential Loss 
of Habitat Based 

on Drawdown 
Area (%) 

Chemically 
deposited, 
surficial 
(alluvial) and 
fractured rock 

5,020 192 (Kens Bore resource 
area) 

3.82 

8.75 (Cardo Bore East 
resource area) 

0.17 

25 (production bores) 0.49 
112.5 (Total) 4.48% 

 
Twenty-one of the 37 stygal taxa recorded in the stygofauna surveys were 
represented from the impact sites (i.e., groundwater drawdown area) at Kens 
Bore and Cardo Bore East.  Nineteen of the 21 stygal taxa recorded from the 
impact sites have been recorded elsewhere in the region.  Some of these 
taxa, particularly Paramelitidae sp. 2 (DEC), Diacyclops humphreysi 
humphreysi and Humphreyscandona ventosa are clearly widespread.  Three 
of the remaining four taxa from Kens Bore; Pilbarophreatoicus platyarthricus, 
Pilbaracandona rosa and Guineaxonopsis sp. S1 (PBS) have also been 
recorded more widely in the region (Biota, 2010a). 
 
One of the Cardo Bore East impact site species, Enchytraeidae sp., was not 
recorded from a reference site (i.e., non-groundwater drawdown area).  This 
record was from a bore at the outer limit of the expected drawdown and the 
aquifer in this location will experience no more than a 0.5 m decrease in 
groundwater levels.  This is well within normal season variation for 
watertables in the region.  This combined with the low probability that a stygal 
oligochaete species would be confined to a small spatial extent, suggests a 
low risk of any species conservation status being affected by the dewatering 
of Cardo Bore East (Biota, 2010a). 
 
Management will focus on restoration of pits where mining has ceased and on 
minimising the extraction of groundwater to that required for the operation of 
the mine.  Water from mine pit dewatering would be used for operational 
purposes to reduce abstraction requirements from production bores.  Mine 
pits that are excavated below the watertable would be progressively backfilled 
to above the watertable.  Based on the pits being in-filled after mining, 
modelling shows that there is a strong recovery within the first five years after 
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mining stops, with the water level recovering by approximately 75% of the 
total drawdown. 
 

Submissions 

The majority of submissions for this factor raised issues with respect to: 

 Troglofauna habitat requirements post-mining. 

 Potential for major variability in the type and quality of troglofauna habitat 
within palaeochannel habitat areas. 

 Uncertainties regarding the extent and quality of troglofauna habitat. 

 Uncertainties regarding the rehabilitation of habitat. 

 Impacts to restricted species of stygofauna. 
 

Assessment 

The areas considered for this assessment are the eight deposits identified for 
mining. 
 
The EPA’s environmental objective for this factor is to maintain the 
abundance, diversity, geographic distribution and productivity of fauna species 
at ecosystem levels through the avoidance or management of adverse 
impacts and improvement in knowledge. 
 
Troglofauna 
The EPA notes that the palaeo-drainage habitat for the majority of species 
have been found to extend to large areas outside the area of impact.  The 
gene flow of the troglofauna Schizomida and Nocticolidae suggests 
connectivity, as does the discovery of members of the same genus as 
singletons at different locations.  The Ken’s Bore and Upper Cane and Cardo 
complex areas are where most uncertainty exists in relation to troglofauna 
diversity. 
 
The proponent has mapped the surface expression of potential troglofauna 
habitat and contends that it is also likely that interconnected palaeochannels 
extend to far broader areas than those that have been mapped and have 
found troglofauna in buried sections of the habitat.  The proponent is 
continuing to conduct troglofauna survey work to expand the knowledge of 
this area. 
 
The DEC has expressed some concern about using the habitat argument for 
troglobitic fauna based on the current survey results, in particular around the 
Ken’s Bore and Upper Cane and Cardo complex.  The proponent has carried 
out a further desktop study which has resulted in an increase in the estimate 
of available habitat.  The proponent has estimated available habitat based on 
presence of channel iron formations excluding areas below the water table.  
The proponent now estimates that it is leaving in excess of 50% of available 
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habitat within the footprint of its proposal.  This had been 35% for the Ken’s 
Bore area.  
 
The proponent has indicated that previous operations which have impacted on 
troglofauna to a comparable extent, have demonstrated recovery of 
troglofauna communities.  
 
The EPA considers that the combination of: 
 apparent habitat connectivity; 
 gene flow of two orders of troglofauna across mesas; 
 members of similar trophic species of the same genus being found at 

different locations; 
 the area of troglofauna habitat left unaffected by mine footprints; and 
 the proponent’s proposed troglofauna management. 
 
suggests that a habitat approach to assessing troglofauna is appropriate in 
this case and provides sufficient confidence for the EPA that habitat likely to 
support troglofauna species impacted by the proposal is present and remains 
outside of the areas proposed to be mined.   
 
The EPA recommends a condition (Condition 6) be applied to the proposal 
requiring further sampling of the potential troglofauna habitat outside of areas 
proposed to be mined (as proposed by the proponent).  This condition is 
expected to confirm the presence of similar communities and hence, validate 
the habitat approach to assessment.    
 
Stygofauna 
The proposal is likely to impact on 4.48% of the superficial aquifer stygofauna 
habitat.  However, as there were a large number of stygofauna species found 
both within and outside the impact zone (19 of the 21 species identified), it is 
likely that the habitat is regional, rather than localised.  It is therefore unlikely 
that this proposal will result in a significant impact on stygofauna. 
 

Summary 

 
Having particular regard to the: 

 the gene flow through the mesas; 

 volume and area of potential troglofauna habitat to be retained; and 

 the regional spread of stygofauna species, 
 
it is the EPA’s opinion that it is likely that the EPA’s environmental objective 
for this factor can be achieved.  The EPA has recommended a condition 
requiring the proponent to conduct further sampling of the potential 
troglofauna habitat outside of areas proposed to be mined to confirm the 
broader presence of similar communities. 
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Figure 2 – Cochrane and Jewel complex, Kens Bore complex, Upper 
Cane and Cardo complex, Trinity Bore complex and Catho Well complex 
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3.2 Terrestrial Fauna 

Description 
 
Mine area 
The fauna surveys, conducted between 2007 and 2009, consisted of a 
combination of systematic fauna sampling and targeted searches at 46 sites 
within habitats suitable for short-range endemic or threatened fauna. 
Sampling included 32 pit trapping sites, seven funnel trap sites and seven 
Elliott trap sites.  These systematic survey sites were representative of the 
range of habitat types present mine area.  Targeted searches were conducted 
in as many areas as practicable and encompassed the range of habitats that 
occur within the proposal area.  Birds were sampled using a combination of 
techniques, with 57 bird censuses completed across 32 sites during the 
survey period.  Bats were sampled using direct capture (harp traps) and 
echolocation call recordings in prospective areas, such as near surface water 
(API, 2010). 
 
The area of proposed mining operations contains 15 primary terrestrial habitat 
units, distinguished on the basis of differences in substrate, vegetation, soils 
and landform. 
 
A total of 168 vertebrate species were identified in surveys of the mine area, 
comprising 79 avifauna species, 26 mammal species and 63 herpetofauna 
(amphibians and reptiles) species (Biota, 2009a). 
 
Nine vertebrate species of conservation significance were recorded during the 
terrestrial fauna surveys.  The habitats of greatest significance within the mine 
area occur where larger riverine drainages adjoin rocky landforms, such as 
the channel iron deposits and nearby Hamersley Ranges.  The Northern Quoll 
(Dasyurus hallucatus), Pilbara Olive Python (Liasis olivaceus barroni) and 
Orange Leaf-nosed Bat (Rhinonicteris aurantius) were recorded from this 
habitat.  These methods recorded six individual animals from both cave 
entrances and near water bodies.  One was located within the disturbance 
footprint at the Trinity Bore resource area.  The balance were recorded within 
the general area of the proposal and, in some instances, areas exhibiting 
more favourable characteristics for Orange Leaf-nosed Bat habitat (i.e. such 
as on the edge of the Hamersley Ranges east of the Kens Bore deposit). 
 
Table 6: Conservation significant fauna species recorded in the Project 
area. 
 

Species Category 
Northern Quoll (Dasyurus hallucatus) Commonwealth and State 

Schedule 1
Pilbara Orange Leaf-nosed Bat 
(Rhinonicteris aurantius) 

Commonwealth and State 
Schedule 1 

Pilbara Olive Python (Liasis olivaceus 
barroni) 

Commonwealth and State 
Schedule 1 
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Long-tailed Dunnart (Sminthopsis 
longicaudata) 

DEC Priority 4 

Grey Falcon (Falco hypoleucos) DEC Priority 4
Australian Bustard (Ardeotis australis) DEC Priority 4
Ghost Bat (Macroderma gigas) DEC Priority 4
Western Pebble-mound Mouse 
(Pseudomys chapmani) 

DEC Priority 4 

Rainbow Bee-eater (Merops ornatus) Commonwealth Migratory 
 
Table 7: Conservation significance fauna species that may occur within 
the Project area. 
 

Species Category 
Night Parrot (Pezoporus occidentalis) State - Schedule 1, 

Commonwealth - Endangered 
Peregrine Falcon (Falco peregrinus) DEC Schedule 4 
Bush Stone-curlew (Burhinus grallarius) DEC Priority 4 
Star Finch (Neochmia ruficauda 
subclarescens) 

DEC Priority 4; 

Flock Bronzewing (Phaps histrionica) DEC Priority 4 
Short-tailed Mouse (Leggadina 
lakedownesis) 

DEC Priority 4 

Lined Soil-crevice Skink (Notoscincus 
butleri) 

DEC Priority 4 

 
Due to sampling over multiple seasons and consistency of results, the 
proponent concludes that the disturbance footprint of the mine area 
constitutes a minor proportion of the potential Pilbara Orange Leaf-nosed Bat 
habitat within and proximal to the proposal area.  This is supported by the 
amount of similar channel iron landforms that will remain undisturbed within 
the proposal, and the relatively large areas of prospective habitat within the 
Hamersley Ranges located immediately east of the proposal area (more 
prospective by virtue of greater water availability, if not also roost sites) (API, 
2010). 
 
Trenches will be required at the mine area and central facilities areas to bury 
the gas pipeline, high voltage and medium voltage cables, optical fibre 
communication cables and potable water.  The gas pipeline may be as deep 
as 2 m, whilst other trenches will not exceed 1 m in depth. 
 
Management measures include inspecting trenches regularly, providing ramps 
to assist fauna to exit trenches and relocating trapped fauna using trained 
fauna handlers.  Trenching associated with the gas pipeline and associated 
fauna management requirements will also be controlled under the Petroleum 
Pipelines Act 1969, which requires an environmental management plan to the 
approved by the Department of Mines and Petroleum prior to commencement 
of construction. 
 
In regard to short-range endemic (SREs) species, two mygalomorph 
morphotypes representing two families were recorded in the proposal area: 
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Synothele sp (family Barychelidae) and Aname sp. (family Nemesiidae).  Both 
taxa were collected from multiple locations across the survey area.  All 
records of Synothele sp. were from outside of the proposed clearing footprint. 
The Aname sp. morphotype represented a form commonly collected in the 
western Pilbara with a hooded burrow structure.  This taxon was recorded 
from within the proposal clearing footprint, but also from multiple locations 
during sampling outside of the development area (Biota, 2009a). 
 
Management 

 Keep vegetation clearing within designated areas based on the minimum 
necessary for safe construction and operation, particularly in areas 
adjacent to habitat of higher conservation significance. 

 Do not use barbed wire for fencing. 

 Undertake feral animal control. 

 Apply speed limits to both mining equipment and light vehicles on all 
roads. 

 Inspect trenches regularly, provide ramps as appropriate to assist trapped 
fauna to escape from trenches and relocate trapped fauna that cannot 
escape using trained fauna handlers. 

 Prevent unauthorised access to habitats of conservation significance. 
 
Rail corridor 
A Level 2 fauna survey was undertaken within the transport corridor in the 
period 2007 to 2009 in accordance with EPA Guidance Note 56.  The surveys 
recorded over 300 species, including avifauna (171 species); reptiles (111 
species); native nonvolant mammals (27 species); bats (18 species); 
amphibians (7 species); and introduced mammals (7 species). 
 
Conservation significant fauna species recorded in the rail corridor include the 
Northern Quoll, Western Pebble-mound Mouse, Lined Soil-crevice Skink, 
Peregrine Falcon, Australian Bustard, Flock Bronzewing, Rainbow Beeeater 
and the Fork-tailed Swift.  The Orange Leaf-nosed Bat and Pilbara Olive 
Python were not recorded but may be present (Biota, 2009b). 
 
In regard to SREs, the following species were recorded: 

 trapdoor spiders (Mygalomorphae), two species - Synothele sp. and 
Aname sp. 

 pseudoscorpions (Pseudoscorpionida), two species - Solinus sp. and 
Synsphyronus sp. 

 land snails (Pulmonata), three species - Rhagada sp. Du Boulay, 
Rhagada sp. Pannawonica and Rhagada convicta. 

 
None of the species recorded were restricted to the rail corridor (Biota, 
2009b). 
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Submissions 
The submissions for this factor raised issues with respect to surveys for the 
Orange Leaf-nosed Bat and impacts of trenching activities on fauna. 
 

Assessment 
 
The EPA’s environmental objective for this factor is to maintain the 
abundance, diversity, geographic distribution and productivity of fauna species 
at ecosystem levels through the avoidance or management of adverse 
impacts and improvement in knowledge. 
 
There is unlikely to be any significant impact on the species listed under State 
or Commonwealth statutes, which can be found in the project area. 
 
The EPA notes that the surveys within the proposed rail corridor identified 
three short-range endemic species, and that all of these were also found 
outside the proposed rail corridor. 
 
The EPA considers that the major issue relating to terrestrial fauna is the 
construction of trenches.  These trenches will be required at the mine area 
and central facilities areas to bury the gas pipeline, high voltage and medium 
voltage cables, optical fibre communication cables and potable water.  The 
gas pipeline may be as deep as 2 m, whilst other trenches will not exceed 1 m 
in depth.  Due to the presence of conservation significant species that have 
the potential to inhabit the mine area the EPA recommends a condition to 
ensure terrestrial fauna are not adversely impacted during the construction of 
the pipeline (condition 11). 

Summary 

 
Having particular regard to the: 

 low risk of impacts to listed species; 

 the presence of all SRE species outside the disturbance area ; and 

 the proponent’s proposed management, 
 
it is the EPA’s opinion that it is likely that the EPA’s environmental objective 
for this factor can be achieved provided conditions are imposed requiring the 
proponent to manage the trenching required for the implementation of this 
proposal to prevent adverse impacts to fauna. 
 

3.3 Vegetation and flora 

Description 
 
The proposal would result in clearance of a maximum of 4,970 ha for the mine 
area and up to 4,550 ha for the transport corridor.  The transport corridor 
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consists of approximately 285 km of rail, a 40 km long access road, borrow 
pits, and associated infrastructure.  API has had surveyed more than 
54,000 ha across the mine area over three years.  The surveys were 
completed by three consultancies: Western Botanical, AECOM and Astron 
Environmental Services.  Due to the subjective nature of vegetation mapping, 
the manner and level at which vegetation units are delineated can vary within 
and between consultants.  API commissioned Astron Environmental Services 
to reconcile vegetation units described by the three consultancies in order to 
have vegetation described consistently across the proposal area to 
‘association’ level (as per the National Vegetation Information System 
information hierarchy), and avoid the risk of the same vegetation units being 
coded differently. 141 vegetation units were delineated, with many of these 
units occupying less than 10 ha in total.  Individual areas of one to five 
hectares were delineated on numerous occasions. 
 
Mine area 
The vegetation of the resources areas is principally defined by the pisolitic 
mesas to a distance of approximately 200 m from the mesa.  The vegetation 
can be broadly classified as: 
 hummock grasslands of Triodia wiseana with a variable overstorey of 

Acacia species, including A. bivenosa, A. ancistrocarpa and A. arida on 
mesa plateaux and low hills; 

 scattered trees of Eucalyptus leucophloia over Acacia pruinocarpa high 
open shrubland over hummock grasslands of Triodia wiseana and/or 
Triodia sp. Robe River on mesa free face and plateau; 

 high shrubland of Acacia xiphophylla over Acacia bivenosa scattered 
shrubs, over Acacia synchronicia low scattered shrubs over Triodia 
wiseana open hummock grassland on the pediment surrounding mesas; 

 tall shrublands of Acacia tumida in creeklines on mesas; and 
 shrubland of Acacia arida and Acacia ancistrocarpa shrubland over 

Tephrosia uniovulata low shrubland over Triodia wiseana very open 
hummock grassland on mesa slopes and crests. 

 
No Threatened Ecological Communities (TEC), or Declared Rare Flora (DRF) 
have been identified in the proposal area in surveys to date.  Triodia sp. Robe 
River, which had been identified by the DEC as a species of interest, and 
recently listed as a Priority 3 species, is likely to be impacted by the proposal 
(Western Botanical, 2010).  This species is one of the defining factors of the 
Triodia sp. Robe River Assemblages of the mesas of the Pilbara Priority 
Ecological Community (Priority 3) which was discovered in the proposal area 
as a result of work by the proponent. 
 
The current extent of the PEC is approximately 709 ha.  The proponent has 
conducted further survey work to identify the Triodia sp Robe River 
Assemblages of the mesas of the Pilbara PEC.  Implementation of the 
proposal would impact up to 41% of the known PEC. 
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API has commenced research into the propagation and rehabilitation 
requirements of Triodia sp. Robe River.  Work completed to date 
demonstrates the ability to propagate the species vegetatively and from seed. 
 
Transport Corridor 
No DRF were recorded within the transport corridor footprint.  Eight Priority 
flora were recorded within the transport corridor during field investigations 
(AECOM, 2010 & Western Botanical, 2009): 
 Acacia glaucocaesia (P3) 
 Flaveria australasica ssp. gilgae (P3) 
 Goodenia nuda (P4) 
 Indigofera sp. Bungaroo Creek (P3) 
 Rhynchosia bungarensis (P4) 
 Terminalia supranitifolia (P3) 
 Triodia sp. Robe River (P3) 
 Vigna sp. Central (P2) 
 
Two Priority Ecological Communities (PECs), as listed on the Priority 
Ecological Communities for Western Australia list, occurred within the 
transport corridor survey area: 

 Horseflats land system of the Roebourne Plains: Listed as Priority 3. Two 
other PECs occur in the Horseflats land system (Roebourne Plains gilgai 
grasslands and Chenopod association of the Roebourne Plains) but this 
community includes other parts of the land system not otherwise 
categorised as a PEC.  The Horseflats land system occurs in the northern 
part of the proposed WPIOP rail corridor; and 

 Triodia sp. Robe River assemblages of mesas of the Pilbara: Listed as 
Priority 3. This PEC is a mosaic of plant assemblages which contain or are 
dominated by Triodia sp. Robe River.  It was recorded during field surveys 
in some southern parts of the transport corridor, although the corridor 
footprint is unlikely to impact these areas. 

 
Groundwater 
The proponent would be dewatering approximately 5 GL per annum with 
surplus water volume varying from between 1 to 1.5 GL.  Dewatering would 
be required at the Ken’s Bore and Cardo Bore East deposits.  Mining is 
anticipated to approach the watertable at the Kens Bore deposit six years 
after commencement and at the Cardo Bore East deposit seven years after 
commencement.   
 
Within the predicted groundwater drawdown around the Kens Bore deposit, 
125 ha of vegetation on Red Hill Creek is considered to have a High level of 
dependency on groundwater.  Of this vegetation, 41 ha (32%) is predicted to 
experience groundwater drawdown less than 5 m.  A total of 60 ha (48%) and 
24 ha (19%) would experience a drawdown of 5-10 m and 10-15 m 
respectively (Astron, 2009). 
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Groundwater drawdown around the Carbo Bore East two mine pits are 
predicted to extend below the watertable, one by 4 m and the other by 18 m.    
Approximately 190 ha of medium to medium to low dependency vegetation is 
within the predicted cone of depression.  Approximately 22 ha of vegetation at 
medium risk of groundwater dependence may experience a decline in water 
levels of greater than 5 m. 
 
Dewatering would commence in prior years to lower the watertable in advance 
of mining.  While a significant proportion of the water produced in orebody 
dewatering would be used for processing and dust suppression at and around 
these deposits, there would be a requirement to discharge surplus water.  
Options for discharge include aquifer reinjection, discharge to surface 
drainage and discharge into completed mine pits. 
 
Model predictions of the water level recovery post-mining show 75% of the 
drawdown recovery within the first five years after mining stops.  However, 
further recovery after this initial period is much slower and full recovery would 
take hundreds of years.  The recovery predictions are however, based on 
average rainfall conditions and do not take into account recharge from high 
rainfall cyclonic events.  These events are likely to result in full recovery in a 
much shorter time scale (Aquaterra, 2009). 
 
Sheetflow 
Based on the vegetation mapping of the transport corridor, an analysis was 
undertaken of the dependency of vegetation, including non-mulga types, on 
sheetflow.  Some vegetation, including but not restricted to mulga (Acacia 
aneura), is considered dependent on sheetflow.  Mulga communities cover 
less than 1 ha of the transport corridor (0.03% of study area).  Approximately 
865 ha or 26% of vegetation within the corridor is considered possibly or likely 
to be dependent on sheetflow to some extent.    However, the proponent 
considers that by implementing an environmentally sensitive rail design, the 
residual risk to vegetation has been reduced, with approximately 200 ha or 
6.6% of the area likely to experience High to Critical ecological consequences 
(Astron, 2010). 
 
Weeds 
Seven weed species were recorded within the transport corridor area by 
Aecom (2009) and 15 weed species by Western Botanical (2009).  One of 
these weed species, Prosopis pallida (mesquite), is listed as a Declared Plant 
under the Agriculture and Related Resources Protection Act 1976.  Mesquite 
is known to infest an extensive area of Mardie station and is found in coastal 
areas on Peedamulla and Yarraloola stations. 
 

Submissions 

The submissions for this factor raised issues with respect to proposed impacts 
on the Triodia sp. Robe River Priority Ecological Community, impacts to 
groundwater dependent ecosystems from dewatering and the management of 
weeds along the rail corridor and in borrow pits. 
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Assessment 
The area considered for this assessment is the project area defined in the 
PER document June 2010. 
 
The EPA’s environmental objectives for this factor is to maintain the 
abundance, diversity, geographic distribution and productivity of flora at 
species and ecosystem levels through the avoidance or management of 
adverse impacts and improvement in knowledge. 
 
The EPA notes that the proposal would result in clearing of a maximum of 
4,970 ha for the mine area and up to 4,550 ha for the transport corridor and 
associated infrastructure. 
 
Mine area 
The EPA notes that level 1 and level 2 flora and vegetation surveys have 
been completed across the area of the proposed mines and associated 
infrastructure (Western Botanical 2009).  For the whole proposal (i.e mine 
area and transport corridor), baseline flora and vegetation studies have been 
completed over 32,000 ha by AECOM (2008 - 2009), Western Botanical (2007 
- 2009) and Astron Environmental Services (2009). 
 
No DRF were found within the proposal area, although eight Priority species 
were recorded in the vicinity.  Additionally, the DEC Threatened (Declared 
Rare Flora) database, Priority Species List and Western Australian Herbarium 
Specimen database indicated two Declared Rare and 20 Priority Flora species 
have been recorded within or near the proposal locality. 
 
The EPA notes that there are not any Threatened Ecological Communities 
(TECs) occurring within the mine area.  A Priority Ecological Community 
(PEC) the Triodia sp. Robe River (Priority 3 flora species and Priority 
Ecological Community) occurs within the mine area.   
 
The EPA considers on advice from the DEC that some of the assemblages of 
the PEC may meet the criteria for listing as a TEC in their own right.   
 
The EPA notes that the Triodia sp. Robe River PEC is apparently 
geographically restricted to the extreme south western end of the Hamersley 
Range where it is known from an area extending from the Fortescue River 
south east to the Beasley River.  The majority of occurrences have been 
recorded from the Robe River valley south to Duck Creek.  These 
occurrences are typically restricted to mesas and cordillo landforms where the 
plant assemblages are dominated by or contain Triodia sp. Robe River.  The 
community is a mosaic of plant assemblages and is not contained in any 
reserves (Department of Environment and Conservation, May 2010). 
 
The EPA also notes that the proponent has conducted additional surveys 
which have identified the Triodia within other areas outside of the impact area.  
The proponent contends that this further work has found the Triodia sp. Robe 
River Assemblages of the mesas of the Pilbara PEC on 11,231 ha of the 
channel iron formation and that the proposal will disturb 7.2% of this area. 
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However, the DEC has advised that it does not have confidence that the 
presence of the Triodia species represents the Triodia sp Robe River 
Assemblages of the mesas of the Pilbara PEC.  Figure 3 shows the extent of 
the PEC as currently known. 
 
The EPA acknowledges that the Triodia sp Robe River P3 is wide spread.  
The EPA understands that the Triodia sp Robe River Assemblages of the 
mesas of the Pilbara PEC as defined by DEC includes Triodia sp Robe River 
in combination with other species on mesas and covers an area of 
approximately 709 ha.  The area of the PEC to be disturbed by the proposal is 
281.2 ha equating to an impact of no more than 41%.  
 
The EPA also acknowledges the additional work of the proponent.  It is noted 
that the additional studies that were conducted have not provided certainty 
about the full extent of the PEC outside the proposal area, however, the EPA 
considers that these additional studies provide some comfort that the PEC 
may be found elsewhere.  The result of implementation of the proposal would 
leave behind approximately 60% of the PEC which is in accordance with EPA 
policy on vegetation units within EPA Position Statement 2 and EPA Guidance 
Statement 10.  
 
The EPA notes that there is some uncertainty as to whether infrastructure has 
been minimised in relation to the PEC.  Given this, the EPA has 
recommended a condition (Condition 7) to ensure the proponent 
demonstrates that it has exhausted all options to minimise the impacts on the 
known PEC. 
 
The proponent has committed to undertake additional investigations to 
confirm the presence of the PEC.  Given the resultant impacts on the known 
distribution of the PEC from this proposal and that it will reduce the known 
representation of the PEC, it will be necessary for the proponent to confirm 
that the PEC is present elsewhere given that other mining is likely to be 
proposed in the future in areas where the PEC may be found.  The EPA 
considers that these additional surveys should be done after the proponent 
has consulted with the DEC.  The EPA has included in recommended 
condition 7 a requirement to ensure these surveys are carried out to a suitable 
standard.   
 
The EPA accepts that this proposal may significantly reduce known 
populations, however representative examples will remain.  The EPA also 
acknowledges that it is likely that further populations of the Triodia sp. Robe 
River Assemblages of the mesas of the Pilbara PEC will be found as a result 
of further work. 
 
Transport corridor 
The EPA notes that vegetation and flora surveys along the transport corridor 
have been undertaken by AECOM (2009), Western Botanical (2007-2009) 
and Astron (2009). 
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No DRF were identified within the corridor footprint.  Six Priority 3 species and 
one Priority 2 species were recorded within the transport corridor area.  
 
A Priority Ecological Community (Triodia sp Robe River Assemblages of the 
mesas of the Pilbara P3) is located within the impact area of the rail corridor 
as is the Roebourne Plains Gilgai Grasslands community, PEC, (Priority 1), 
nominated as a TEC in August 2008.  This community is within the Horse 
Flats land system, which occurs across parts of the northern corridor near 
Anketell Point.  The EPA considers, on advice from the DEC, that the 
proposal is unlikely to impact significantly on the conservation status of the 
priority flora or the Roebourne Plains Gilgai Grasslands community PEC.  
However, it is recommended that the proponent pursues any available 
opportunities to further reduce impacts on priority flora and the PEC during 
project finalisation and implementation. 
 
Borrow pits 
The EPA notes that the proponent has not established the exact location of 
the borrow pits along the transport corridor.  The EPA considers that the 
location of these pits should be in areas that do not contain Mesquite, as this 
would prevent the spread of the weed.  The EPA considers that borrow pits 
have the potential for significant detrimental impacts on surface water regimes 
and a reduction in local ecosystem integrity if borrow pits are inappropriately 
located, or designed poorly.  The EPA considers that the proponent should 
consult with the DEC as to the final location and design of the borrow pits and 
other associated infrastructure and has therefore recommended Condition 12. 
 
Groundwater 
Groundwater quality varies from potable to brackish in most locations, with 
some minor pockets of saline groundwater (API 2010). 
 
The EPA considers that the health of groundwater dependent vegetation can 
be adversely affected by dewatering operations and a subsequent lowering of 
the aquifers.  Groundwater dependent vegetation is especially susceptible to 
dewatering, particularly if it causes the watertable levels to fall at a faster rate 
than that which naturally occurs from seasonal fluctuations.  The tree’s below-
ground biomass (root architecture) is not able to respond quickly enough to 
altered groundwater regime, which may result in the decline of vegetation 
health and possible eventual death (Astron 2009). 
 
Deep rooting systems on some tree species have the ability to respond to 
seasonally fluctuating watertables by altering their rooting distribution by up to 
two metres.  However, trees that have a major reliance on groundwater 
sources during times of limited water supply are more susceptible to a 
receding watertable (Astron 2009). 
 
Vegetation along Red Hill Creek is characterised as a high dependency base 
flow groundwater dependent ecosystem, based on ephemeral water bodies in 
the area.  This type of vegetation is characteristic of wide open major creek 
systems that consist of mature Eucalyptys camaldulensis and E. victris with 
moderately dense Acacia spp with Triodia spp. and Cyperus vaginata.   



30

 
Within the predicted drawdown cone around the Kens Bore deposit, 125 ha of 
vegetation on Red Hill Creek is considered to have a High level of 
dependency on groundwater.  Of this vegetation, 41 ha (32%) is predicted to 
experience groundwater drawdown less than 5 m.  A total of 60 ha (48%) and 
24 ha (19%) would experience a drawdown of 5-10 m and 10-15 m 
respectively.  
 
Astron (2009) states that it is recommended that before mining activities 
commence at the API JV Kens Bore Deposit, a comprehensive monitoring 
program is initiated so that baseline data is obtained and management targets 
established.  This information is important when analysing the temporal 
variations in GDEs health and will assist in meeting regulatory requirements. 
 
The EPA notes that the proposal would include the dewatering of parts of the 
Cardo Bore East deposits to gain full access to the orebody.  This would 
include 45.6 ha of Medium groundwater dependency vegetation. 
 
Astron (2009) recommends that during the commencement of mining activities 
at Cardo Bore East Deposit a ground-truthing and monitoring program is 
initiated so that baseline data is obtained with regard to the area of vegetation 
identified as having Medium groundwater dependency.   
 
The proponent has stated within the Public Environmental Review document 
that a monitoring and management programme would be developed to 
manage the effect of groundwater on groundwater-dependent vegetation.  
The proponent’s Response to Submissions document states that potential 
contingency management strategies to be investigated in the years prior to 
orebody dewatering include: 

 Recharge of the surface aquifer in the vicinity of the high value riparian 
vegetation by discharge of water to the existing drainage channels at a 
rate less that the infiltration rate (i.e.no prolonged ponding). 

 Re-injection of excess water into bores that are connected to the 
underlying aquifer. 

 
The EPA considers, on advice from the Department of Water, that the 
predicted drawdown contours at Kens Bore deposit indicate drawdown 
beneath Red Hill Creek.  This area supports a rich groundwater dependent 
vegetation community and has important indigenous cultural values.  
Uncertainty exists with regards to modelling in this area.  To manage this risk 
the EPA recommends imposing a condition (Condition 8) to ensure that 
impacts to groundwater dependent vegetation as a result of dewatering at 
Kens Bore and Cardo Bore East are minimised and mitigated.  
 
The EPA notes that groundwater would recover to 75% within five years of 
post mining.  However, there is still the potential for impact to groundwater 
dependent ecosystems due to the expected mine life of 20 years. 
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Dewater discharge along creeklines has been identified as a water 
management option.  The EPA considers that water discharge to natural 
creeks has the potential to significantly affect the riparian ecosystem through 
a permanent addition of water to a typically ephemeral environment.  This 
could result in the proliferation of weeds that respond well to additional water.  
Therefore, the EPA has recommended Condition 10 to ensure that the spread 
of weeds along creeklines is managed.  Additionally, The EPA recommends 
that the proponent should maintain the flow paths, quantity and quality of 
creeks potentially impacted by dewater discharge including impacts to 
groundwater dependent ecological systems and to monitor the effects of the 
proposal on the riparian vegetation and undertake remedial action if impacts 
are detected. 
 
The EPA considers that the PER does not have a clear strategy for the 
management of excess water from dewatering.  The EPA considers that a 
Water Management Plan should be developed in consultation with the DoW 
and the DEC.  The Management Plan should include but not be limited to: 
 Life of Mine water balance; 
 Construction and operating water requirements; 
 Monitoring approach; 
 Trigger values; 
 Review and improvement mechanisms to show how monitoring results 

would be used to improve water management; 
 An updated groundwater model; 
 Water use efficiency strategies; 
 Monitoring and contingency responses for impacts on groundwater 

dependent ecosystems; 
 Discharge strategies;  
 Water quality of discharge; and 
 Recognition and management of impacts on other users. 

 
Sheetflow 
Road and rail infrastructure associated with the proposal would cross a variety 
of watercourses, ranging from major regional river systems to small 
ephemeral drainage lines.  The rail corridor would also cross areas where 
sheetflows may occur, with the potential to create flood shadows.  The EPA 
notes that there is the potential for 200 ha of vegetation that is highly reliant 
on surface water sheetflow to be impacted by the establishment of the 
transport corridor.   
 
Linear infrastructure such as roads and railways which require raised 
embankments, sections of cut and fill, or culverts and spillways, have the 
potential to alter natural sheetflow characteristics. 
 
The proponent has stated that numerous culverts would be incorporated into 
the rail design to cross the lesser watercourses and ensure minimum 
interference to drainage and sheetflows.  The DEC advises that it is 
considered industry best practice to construct culverts every 50 m where 
sensitive vegetation has been identified and could be impacted by changes in 
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surface water flow.  The EPA considers that the location of culverts and other 
drainage management measures in the areas of surface water dependent 
vegetation communities, particularly mulga, should be developed in 
consultation with the DEC.  The EPA has recommended Condition 9 to ensure 
that impacts to surface water flows are minimised. 
 
Weeds 
The EPA considers on advice from the DEC that there is a risk of the spread 
of the weed Mesquite within the proposal area, particularly along the rail 
corridor.  The EPA notes that the proponent has developed weed 
management procedures as part of its Environmental Management System 
(EMS).  Provision within these procedures for the specific control of Mesquite 
during the construction of operational phases of the project would be 
developed by API in consultation with the Department of Agriculture and the 
Pilbara Mesquite Management Committee.  The EPA considers that the 
proposal may result in the spread of Mesquite and other weeds and has 
recommended Condition 10 to ensure weeds are managed.     
 

Summary 

Having particular regard to the: 
 proposed management for sheetflow and GDEs; 
 further survey work to identify Triodia sp Robe River Assemblages of 

the mesas of the Pilbara PEC; and 
 a Water Management Plan. 

 
it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objectives for this factor provided that the recommended 
Condition 7 relating to flora and vegetation, Condition 8 relating to 
groundwater dependent vegetation, Condition 9 relating to surface water 
management, and Condition 10 relating to the management of weeds, are 
implemented.  
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Figure 3 – Triodia sp. Robe River Assemblages of the mesas of the 
Pilbara Priority Ecological Community 
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3.4 Rehabilitation and closure 

Description 
Implementation of the proposal will result in up to 9,770 ha of ground 
disturbance.  The level of disturbance will vary from vegetation and topsoil 
removal for infrastructure establishment to permanent landform alteration 
(e.g., mining and overburden placement).  
 
Rehabilitation works on disturbed areas will occur throughout the operations 
(i.e., mining) phase of the project and commence as soon as parcels of land 
become “non-operational”.  Mine closure activities are focused on the period 
leading up to and following the cessation of the operations phase.  Mine 
closure incorporates land rehabilitation and addresses other aspects, such as 
social impacts and infrastructure decommissioning and removal. 
 
The proponent has indicated consultation will continue through the 
environmental impact assessment processes and will be maintained with key 
stakeholders in the preparation and review of rehabilitation and closure plans. 
 
Vegetation, topsoil and subsoil will be recovered from disturbed areas. In 
many areas on the orebodies, topsoil is non-existent or very shallow (that is, 
the orebody outcrops).  A weathered “hardcap” will be treated as topsoil for 
use in rehabilitation where practicable.  Topsoil and subsoil materials will be 
separately collected where practicable (i.e., where sufficient topsoil and 
subsoil depth exists to strip each layer separately).  Topsoil stockpiles will be 
kept as low as practicable (ideally less than 2 m high to preserve biological 
activity and viable seed reserves.  The seed bank contained within topsoil and 
the suitability of topsoil and subsoil materials for use on overburden landforms 
will be considered before use in the landform rehabilitation process. For 
example, soil recovered from the plains adjacent to the orebodies is unlikely to 
be suitable for use on the upper lifts of constructed overburden landforms 
(API, 2010). 
 
Mine planning will seek to maximise backfill of non-economic material into 
mine pits and thereby minimise “out-of-pit” placement.  Based on current mine 
scheduling, which will be refined, the proportion of noneconomic material 
returned to the mine pits at each deposit ranges between 30% and 65%.  The 
Kens Bore and Cardo Bore East deposits, which are proposed to be mined 
below the watertable, will be backfilled to above the post-mining groundwater 
level.  Drainage will be specifically considered, with an objective, subject to 
further detailed analysis, to have the mine voids retain incident rainfall and 
drain internally.  Revegetation procedures will apply to the backfilled sections 
of mine pits.  Open pits greater than 5 m deep will require a bund wall meeting 
DMP guidelines to reduce the risk of inadvertent access (API, 2010). 
 
Each landform will be the subject of a specific plan and schedule to ensure 
the appropriate placement of materials and earliest availability of final slopes 
for vegetation establishment.  Landforms will be designed to be consistent 
with the surrounding landscape and aim to maximise water infiltration and 
retention (for plant growth).  Competent, permeable rocky materials will be 
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used to form the outer slopes for optimal surface stability and to facilitate 
water infiltration.  Constructed landform slopes will be generally less than 20 
degrees (unless agreed with DMP) and battered.  Drainage controls will be 
implemented on the landforms and around the base of the landforms to limit 
the potential for significant erosion and offsite transport of sediments (API, 
2010). 
 
Revegetation of disturbed areas will ensure vegetation is established on 
rehabilitation areas to assist in the restoration of ecological processes, assist 
in stabilising the land surface and assist in blending with surrounding 
undisturbed areas.  Vegetation will be recruited through the application of 
topsoil, vegetative mulch, direct seeding and to a lesser extent recruitment 
from surrounding vegetated areas.  Appropriate local provenance vegetation 
will be seeded over final slopes to promote vegetation establishment.  The 
rate of seeding will be influenced by topsoil age, the nature and scale of the 
rehabilitated area, and the application of cleared vegetation or vegetation 
mulch (API, 2010). 
 
At closure and during decommissioning, all mine infrastructure will be 
removed on final closure unless specific arrangements have been made for 
the retention of infrastructure relevant to the post-mining land use, such as 
roads and water bores. Some roads may be retained to enable post-closure 
monitoring and remedial activities (API, 2010). 
 
A monitoring programme will be undertaken to ensure that operations are 
consistent with the prescribed risk treatment measures and that the measures 
are achieving rehabilitation and closure targets and objectives. 

Submissions 
Submissions for this factor raised issues with respect to the proponent 
ensuring  it has sufficient funds for mine closure and that the community is not 
left with any liability. 

Assessment 
 
The EPA’s environmental objectives for this factor are to; 

 ensure that closure and rehabilitation achieves stable, non-polluting 
functioning landforms which are consistent with the surrounding 
landscapes and other environmental values; and 

 ensure that self-sustaining native vegetation communities are returned 
after mining, which, in species composition and ecological function are 
close as possible to naturally occurring analogue sites. 

 
The EPA notes the commitment to progressively rehabilitate disturbed areas 
will occur throughout the operations (i.e., mining) phase of the project to 
commence as soon as parcels of land become “non-operational”.  The 
Conceptual Rehabilitation and Closure plan includes a set of conceptual 
objectives and considers that land use objectives, rehabilitation completion 
criteria, closure measures, monitoring schedules and reporting requirements 
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would be developed in consultation with stakeholders over the life of the 
project.  The EPA also notes that all mine infrastructure will be removed on 
final closure unless specific arrangements have been made for the retention. 
 
The EPA considers that rehabilitation and closure can be addressed by the 
Department of Mines and Petroleum in accordance with the requirements of 
the Mining Act 1978 and the Guidelines for Preparing Mine Closure Plans, 
June 2011.  

Summary 

 
Having particular regard to the: 

 proponent’s commitment to progressively rehabilitate as areas become 
non-operational; 

 backfilling of the proposed Kens Bore and Cardo East pits to above the 
post-mining water table ; 

 proponent’s commitment to undertake a monitoring and rehabilitation 
program post closure; and 

 closure and rehabilitation being managed by the DMP in accordance with 
the requirements of the Mining Act 1978, 

it is the EPA’s opinion that the proposal can be managed to meet the EPA’s 
environmental objective(s) for this factor.    
 

3.5 Environmental principles 

In preparing this report and recommendations, the EPA has had regard for the 
object and principles contained in s4A of the EP Act.  Appendix 3 contains a 
summary of the EPA’s consideration of the principles.  
 

4. 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. 
 

4.1 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 API Management Pty Ltd, is approved for implementation. 
 
These conditions are presented in Appendix 4.  Matters addressed in the 
conditions include the following: 
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 Troglofauna - further surveys. 

 Protection of the Triodia sp PEC. 

 Protection of GDE. 

 Sheetflow - maintaining sheetflow to protect mulga. 

 Location of borrow pits. 

 Trenching - Protection of fauna.  

 Weeds. 
 
It should be noted that other regulatory mechanisms relevant to the proposal 
are: 

 Rights in Water and Irrigation Act 1914 – licence for abstraction 
(dewatering); 

 Wildlife Conservation Act 1950 – licence to handle and remove trapped 
native fauna from construction areas; 

 Part V of the Environmental Protection Act 1986 – various Works Approvals 
and an operating licence would be required for construction and operation 
of the project; and 

 Mining Act 1978 – mining proposal is required to be approved by the 
Department of Mines and Petroleum. 

 

4.2 Consultation 

In developing these conditions, the EPA consulted with the proponent and the 
DEC in respect of matters of fact and matters of technical or implementation 
significance.  

5. Other advice 
 
Landform and Geodiversity 
The proposal would result in the removal of an estimated 2.6% of 
palaeochannel landform within the Pilbara region.  The estimated cumulative 
impact on this landform considering all mining in the Pilbara is 9% (1,662 km 
of a total 186,000 km) (Blandford, 2009). 
 
Triodia sp Robe River Assemblages of the Mesas of the Pilbara 
The EPA notes that there is a likelihood of the Triodia sp Robe River 
Assemblages of the Mesas of the Pilbara becoming a Threatened Ecological 
Community and therefore it is very important that the presence of the PEC is 
properly established outside the project area.  API and other mining 
operations may have future mining proposals that are likely to impact the 
PEC.  Without a regional and local understanding of the distribution of the 
PEC, it will be difficult for the EPA to find additional substantial impacts on the 
current known distribution environmentally acceptable.    
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Transport corridor 
The EPA assessment has not taken into account the water source that would 
be required to construct the transport corridor.  The EPA notes that water 
requirements would be up to 7 GL/a, but that the proponent has not yet 
sourced this water.  It is the EPA’s preference that all key components of a 
proposal are addressed in proponent documentation in future.  Should the 
source of this additional water requirement have the potential to cause 
significant environmental impacts, it is expected that the proponent would 
refer the proposal under Section 38 of the EP Act (1986).   
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Net environmental benefit 
The EPA notes that the proponent intends to implement a ‘net conservation 
benefit’ program of its own initiative.   
 
The EPA advises that future Pilbara region projects will need to address these 
matters early in the assessment at the scoping stage. 
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6. Recommendations 

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

1. That the Minister notes that the proposal being assessed is for the 
development of eight iron ore deposits at five locations, between 35 and 
85 km south of Pannawonica and a heavy-haulage railway approximately 
285 km in length; 

2.  That the Minister considers the report on the key environmental factors 
and principles as set out in Section 3; 

3. That the Minister notes that the EPA has concluded that it is likely that the 
EPA’s objectives would be achieved provided there is satisfactory 
implementation by the proponent of the recommended conditions set out in 
Appendix 4 and summarised in Section 4; and 

4. That the Minister imposes the conditions and procedures recommended in 
Appendix 4 of this report. 

 



 
 
 
 
 

Appendix 1 
 
 

List of submitters 
 
 
  



Organisations: 
 
Government Organisations 
 Office of the Environmental Protection Authority 
 Department of Environment and Conservation 
 Department of Mines and Petroleum 
 Department of Health 
 Department of Indigenous Affairs 
 Department of Water 
 
Non-government Organisations 
 Yamatji Marlpa - Aboriginal Corporation on behalf of the Kuruma 

Marthudunera Native Title Claimant Group 
 Taylor Linfoot and Holmes on behalf of the Ngarluma Aboriginal 

Corporation 
 The Wildflower Society of Western Australia Inc 
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Appendix 3 
 
 

Summary of identification of key environmental factors and principles 
 
 
 



 
Preliminary 

Environmental 
Factors 

Proposal Characteristics 
Government Agency and Public 

Comments 
Identification of Key 

Environmental Factors 

BIOPHYSICAL 

Troglofauna 750 troglobitic specimens, representing eight 
orders, were collected in eight phases of 
survey. 24 troglobitic species were identified 
across the Proposal area. A strong correlation 
exists between the distribution of these species 
and the geomorphology of the palaeodrainage 
systems. Five palaeodrainage systems of 
troglofauna habit complexes were identified. 
 
Proposal will affect troglofauna primarily 
through the permanent removal of habitat. 
Over 65%, or almost 100 million m3, of 
estimated habitat will be retained in the 
Cochrane and Jewel palaeodrainage system. 
Over 50% of estimated habitat, totalling more 
than 152 million m3, will be retained at Kens 
Bore. 
Over 50%, or 90 million m3, of estimated 
habitat will be retained at Cardo Bore North, 
Cardo Bore East and Upper Cane. 
Over 80%, or 145 million m3, of estimated 
habitat will be retained at Trinity Bore deposit. 
Over 60%, or 100 million m3, of estimated 
habitat will be retained at Catho Well. 
Potential changes to surface hydrology, 
vegetation cover and subterranean 
microclimate may lead to a reduction in habitat 
suitability. Contamination of groundwater and 
soil may lead to a reduction in habitat

UOEPA 
Long term certainty about the amount of 
habitat needing to be retained post-mining 
is questionable. Although the supporting 
study indicates that troglofauna 
communities can be sustained in 
significantly less post-mining habitat than 
that proposed to be left in the Kens Bore 
palaeodrainage system, there are no data 
presented on how long this fauna which 
has survived 10 years post-mining will 
continue to survive. The issue of attrition 
over time has not been considered. The 
precautionary principle should require the 
retention of a significant area of habitat 
where there are known restricted species. 
 
UDEC 
The proponent to demonstrate more 
conclusively that suitable volumes and 
types of troglofauna habitat, comparable 
to areas proposed for mining, exist 
throughout the proposed remnant Channel 
Iron Deposit (CID). 
 
The effectiveness of proposed risk 
treatment measures for troglofauna has 
not been demonstrated and further 
protection measures need to be 

Considered a Key Environmental 
Factor. See Section 3.1 



suitability. 
Vibration from blasting activities may lead to 
collapse of strata and caste systems within 
remnant habitat. 
 
Many of the species recorded during this 
survey were at low frequency or singletons 
(species recorded from only a single 
individual), with few taxa commonly recorded. 
The proponent considers that singleton records 
are not representative of the true distribution of 
the taxa involved, as species would not have a 
distribution the size of a single drillhole. Ten of 
the 24 species in this study were represented 
by single specimen records only. The evidence 
from this study suggests that these taxa are 
likely to occur more widely within each 
palaeodrainage unit and that their singleton 
status reflects ecological sampling effects. 
Evidence for this includes: 
 molecular data for the best sampled 

troglobite group, the Schizomida, indicate 
that in general there is gene flow and 
interbreeding throughout each individual 
mesa landform; 

 parallel molecular results were recorded 
from troglobitic Nocticolidae; and  

 other members of the same genus as 
some of the singleton taxa occur more 
widely (Biota, 2010b). 

considered. 
 
That the proponent clarifies the degree to 
which avoidance of significant troglofauna 
habitat was considered and taken into 
account in mine planning and project 
design. 
 
That the residual risk scores for 
troglofauna habitat and pit dimensions to 
address residual risk be revised on the 
basis of more realistic estimations of the 
troglofauna habitat based on known 
variations in habitat quality and potential 
edge effects. 
 
If the estimated extent of troglofauna 
habitat cannot be better justified based on 
empirical data, the proponent, in 
consultation with DEC, modifies the 
currently proposed pit boundaries at the 
Kens Bore and Upper Cane deposits to 
provide an appropriately conservative 
amount of comparable troglofauna habitat 
that will minimise the potential risk of 
species extinction. 
 
Apply a staged mining approach at Kens 
Bore (with an emphasis on full profile 
habitat retention), with further mining 
being approved when there is additional 
information on troglofauna habitat 
distribution and potential risks associated 
with mining. 
 
As this mining proposal will have a major 



impact on natural in situ troglofauna 
habitat and the potential for successful re-
establishment of viable troglofauna habitat 
and populations through backfilling of 
mined out areas is unknown, it is 
recommended that this activity be carefully 
planned in consultation with DEC and 
operated as an adaptive management 
trial, with operational procedures and 
subsequent outcome well documented 
and publicly available. 
 
 

Groundwater 
(Mine Area) 
 

In the proposed mine area, the regional 
groundwater flow is towards the northwest. 
Three aquifers have been described within the 
proposal 
area: 
• surficial (alluvial); 
• chemically deposited (channel iron deposits 
and calcrete); and 
• fractured rock (Duck Creek Dolomite and 
basement rocks). 
 
Groundwater quality across the proposal area 
is mostly fresh with salinities ranging between 
150 and 1,500 mg/L total dissolved solids. 
 
Groundwater abstraction for mining operations 
(including dust suppression and potable water 
supplies). 
 
Dewatering at Kens Bore and Cardo Bore East 
deposits. 
Localised changes in hydrological balance due 
to ground disturbance. 

UDEC 
Given that the PER does not have a clear 
strategy for the management of excess 
water from dewatering, the Water 
Management Plan (which is not included 
as part of the PER) be developed in 
consultation with the Department of Water 
and DEC. It is recommended that the 
management plan includes a strategy for 
managing dewatering and excess water 
issues, as well as contingencies in the 
event that dewatering requirements 
exceed current predictions. Sharing of 
water between mine sites is an important 
strategy for inclusion in the Water 
Management Plan and adoption if possible 
to minimise impacts of dewatering and 
discharge. 
 
There is a significant risk that lowering of 
the water table, caused by dewatering, will 
trigger oxidation of aquifer sediments and 
the release of metals and metalloids into 

Considered a Key Environmental 
Factor. See Section 3.1 and 3.3 



Reduction in groundwater recharge directly 
under overburden. 
Contamination through loss of containment of 
hydrocarbons. 
Contamination through disposal of brine from 
water treatment by reverse osmosis. 
Increased groundwater recharge in areas 
remote from dewatering operations where 
excess water is discharged to creek lines or 
reinjected to the aquifer with the potential to 
affect stygofauna. 
Contamination from wastewater disposal and 
landfill leaching. 

groundwater. After dewatering has 
ceased, contaminated groundwater could 
continue to discharge into pit lakes where 
metal and metalloid concentrations may 
be further concentrated by evaporation 
from the lakes, and pose a risk to the 
health of wildlife populations that may use 
the lakes as sources of food or water. 
 
Metalloids like selenium can reach high 
concentrations in water due to evaporative 
concentration at some mines sites, and 
can cause significant impacts to bird 
populations that use water bodies affected 
by groundwater discharge from these 
sites. 
 
The risk that mining at the Ken’s Bore and 
Cardo Bore East deposits will cause 
adverse changes to groundwater and pit 
lake quality at these sites has not been 
assessed in the PER. DEC recommends 
that representative rock materials from 
below the water tables at these sites are 
subject to appropriate kinetic leaching 
tests to determine the changes that are 
likely to take place in groundwater as a 
result of mine dewatering. 
 
DEC also recommends that geochemical 
modelling is undertaken to determine how 
the concentrations of potentially harmful 
chemical constituents in groundwater will 
change over time with discharge to, and 
evaporative concentration within, pit lakes. 
This information will help determine 



whether these lakes are likely to cause 
adverse impacts on wildlife health and, if 
necessary, to develop management 
strategies to minimise these impacts. 

Groundwater (Rail 
Corridor) 

Groundwater required for the construction of 
the rail corridor is not included as part of this 
assessment.  

The proponent has not yet defined the 
source of this water. 

This matter is not part of this assessment. 
Should the water source top supply this 
requirement have the potential to cause 
significant environmental impacts, referral 
to the EPA may be required. 
 
Factor does not require further EPA 
evaluation 

Landform and 
geodiversity 

 UPublic 
None of the “mesa type” landforms either 
in or proposed to be included in the 
conservation estate. If this proposal 
proceeds in the form proposed more than 
2.6% of the estimated length of landform 
will be destroyed and it is estimated the 
total length impacted in the current mining 
boom is 8.3%. What is not certain is the 
accuracy of this assessment bearing in 
mind at least 5.7% has or will be lost. 
 
There has been no assessment of the 
values of the sites with respect to their 
tourism potential. 

 
 
Factor does not require further EPA 
evaluation 

Stygofauna UMine Area 
36 stygal taxa from eight orders and 16 
families were recorded within proximity to the 
Proposal area. 20 different types of stygal taxa 
were recorded at Kens Bore, all of which are 
considered to be widely distributed. 
 
Mine dewatering and the operation of 
production bores may lead to reduction or 

UDEC 
The potential for wider distribution of the 
four stygofauna species found only within 
the Kens Bore impact area requires further 
clarification. 
 
That further information be provided 
regarding the potential for wider 
distribution of the single specimen 

Considered a Key Environmental 
Factor. See Section 3.1 



alteration of stygofauna habitat and mortality of 
individuals in the area of drawdown at Kens 
Bore and to a much lesser extent at Cardo 
Bore East. Production bores for mine water 
supply have small areas of individual 
drawdown in comparison with Kens Bore. 
Hydrocarbon spills and wastewater 
mismanagement may lead to contamination of 
groundwater habitat. 
 
URail Corridor 
Abstraction could reduce the extent of habitat 
available for any stygofauna. The storage and 
handling of hydrocarbons present a risk of 
habitat contamination. Relatively small 
quantities of groundwater will be abstracted 
over a large area, and the majority of 
groundwater abstraction is short-term (less 
than 2 years for construction) and distributed 
along the length of the transport corridor. 
Potential impact on stygofauna habitat is 
considered minimal. 
The temporary nature of the majority of 
groundwater abstraction along the transport 
corridor and the application of appropriate 
management controls will ensure that impacts 
to stygofauna habitat are minimised. The 
residual risk level to stygofauna from the 
implementation of the transport corridor 
component of the proposal is anticipated to be 
Very Low. 

stygofauna species recorded only within 
the impact area at Kens Bore. 
 
 

Terrestrial fauna 
 

Habitat found over the project area is known to 
support a range of fauna. The area of 
proposed mining operations exhibits 15 main 
habitat units, distinguished on the basis of 
differences in substrate, vegetation, soils and 

UOEPA 
The Orange Leaf-nosed Bat was recorded 
and the PER considers that maternity 
roosts may occur. As this species is 
difficult to record during conventional 

Considered a Key Environmental 
Factor. See Section 3.2 



landform. 168 vertebrate species were 
identified in surveys of the mine area, 
comprising 79 avifauna species, 29 mammal 
species and 60 herpetofauna species. 
 
Nine vertebrate species of conservation 
significance were recorded during the fauna 
surveys. The habitats of greatest significance 
within the mine area occur where larger 
riverine drainages adjoin the rocky landforms 
of the deposits. The mine area is not significant 
in terms of key habitat areas for migratory 
species. 
Conservation significant fauna recorded during 
surveys include: 
• Australian Bustard (Ardeotis australis), State 
Priority 4; 
• Grey Falcon (Falco hypoleucos), State 
Priority 4; 
• Rainbow Bee-eater (Merops ornatus), 
Federal Migratory; 
• Northern Quoll (Dasyurus hallucatus) Federal 
Vulnerable, State Schedule 1; 
• Long-tailed Dunnart (Sminthopsis 
longicaudata) State Priority 4; 
• Western Pebble-mound Mouse (Pseudomys 
chapmani), State Priority 4; 
• Pilbara Orange Leaf-nosed Bat (Rhinonicteris 
aurantius), Federal Vulnerable, State Schedule 
1; 
• Ghost Bat (Macroderma gigas), State Priority 
4; 
• Pilbara Olive Python (Liasis olivaceus 
barroni), Federal Vulnerable, State Schedule 
1). 
 

survey methods its presence may have 
been understated in the PER. Information 
in the fauna reports and summarised in 
the PER on this species should be 
reviewed by an appropriate DEC scientist 
familiar with survey of this species. 
Methodologies for the targeted survey 
proposed should also be peer reviewed. 
 
UDEC 
Impacts on terrestrial fauna as a result of 
trenching activities for the mine and rail 
corridor are not clearly described in the 
PER, leading to uncertainty on whether 
they will be suitably addressed. 
 
 



Proposal will impact on fauna primarily through 
the removal of habitat. The removal of habitat 
will result in changes to the localised 
abundance and distribution of fauna. 
Other low risk impacts will include: 
• decline of habitat quality and values in 
adjacent areas; 
• displacement and alteration to behaviour and 
movement patterns; 
• mortality and injury; 
• ecological effects from altered behaviour or 
displacement; 
• loss or decline in groundwater dependent 
habitat; 
• changes to natural feeding behaviours and 
population dynamics; and 
• increased predation and/or competition. 
 
 

Vegetation and 
flora 

UMine Area 
The vegetation of the project area is open and 
dominated by spinifex, acacias and occasional 
open eucalypt woodlands in major creeks. 
 
No Declared Rare Flora, Threatened 
Ecological Communities (TECs) exist within the 
mine area. ‘Triodia sp. Robe River 
assemblages of mesas of the Pilbara was 
listed as a PEC in May 2010 (formerly 
regarded as a ‘vegetation association of 
interest’) and has been presented to to the 
TCSC for listing as a TEC. Eight Priority flora 
species occur in the project area, including 
Triodia sp. Robe River, (recently listed), which 
was formerly regarded as a ‘species of 
interest’. Surveys undertaken for this project 

UOEPA 
Regional floristic information provided in 
the flora and vegetation studies does not 
seem to be adequately translated into the 
PER document. 
 
Griffin & Trudgen (2009) (Appendix 9 – 
Western Botanical 2010) stated that many 
of the communities on the Robe Pisolites 
landform are restricted and concluded that 
“the vegetation on the Robe Pisolite is 
strongly confined to that geological type”. 
The statistical analysis found that the 42 
floristic units described in the study area 
are restricted, uncommon or under 
sampled. Of the 154 local vegetation types 
described in the project area, 99 were 

Considered a Key Environmental 
Factor. See Section 3.3 



have extended the known range of this species 
by 50 km to date. 
 
Loss of up to 4,970 ha of vegetation from 
clearing of mining areas and associated 
infrastructure. Impact to areas of groundwater 
dependent vegetation in vicinity of Kens Bore 
deposit. 
Disturbance of riparian vegetation for 
watercourse crossings. 
Potential localised impact on vegetation 
condition due to dust. 
 
No TECs or Declared Rare Flora impacted. 
 
Surveys have extended the known range of the 
spinifex Triodia sp. Robe River, which appears 
to be restricted to the west Pilbara region. Due 
to the apparently restricted distribution, studies 
have focused on the impact on this species 
and associated communities. 1,470 ha of 
vegetation units containing Triodia sp. Robe 
River as either a dominant or codominant have 
been mapped to date, of which up to 812 ha is 
proposed to be disturbed. This species has 
been recorded over broad areas outside of the 
impact zone, and when mapped in detail, will 
result in a reduction in the impact on this 
species from this Proposal from that 
conservatively estimated in this PER. The 
conservation status of the species is not 
expected to be impacted by implementation of 
the Proposal. 
 
URail Corridor 
Surveys identified 641 species (15 

identified as of conservation interest and 
32 of these will have more than 50% of its 
known extent impacted by the proposal. In 
some cases this value is 100%. 
 
UDEC 
The area of vegetation to be affected by 
dewatering at Red Hill Creek near Kens 
Bore to be documented in the PER and 
appropriately managed. 
 
That the proponent characterises the 
ecological communities of Red Hill Creek, 
delineates the extent of groundwater 
dependent vegetation and identifies the 
values (i.e. significant mature tree stands) 
that warrant protection during the 
dewatering operations. 
 
Impacts on vegetation as a result of 
surface water discharge do not appear to 
have been assessed in the PER. 
 
The proposed impacts on the Triodia sp. 
Robe River assemblages of mesas of the 
Pilbara priority ecological community 
(PEC) are not adequately described or 
addressed in the PER. 
 
That the proponent identifies each of the 
vegetation assemblages forming part of 
the PEC and attempts to identify the 
extent and conservation significance of 
impacts on these units. 
 
That the proponent provides vegetation 



subspecies), 54 families and 170 genera. The 
most frequently recorded species were Triodia 
wiseana, T. epactia, Acacia bivenosa, A. 
ancistrocarpa, A. xiphophylla, A. bivenosa, A. 
inaequilatera, A. synchronicia, A. atkinsiana, 
Corymbia hamersleyana, Senna glutinosa ssp. 
glutinosa, and Eriachne sp. 
Loss of up to 4,550 ha of flora and vegetation 
from clearing for transport corridor and 
associated infrastructure. Potential localised 
impact on vegetation condition due to dust 
during construction. 
 
No Declared Rare Flora (DRF) were identified 
within the transport corridor footprint. 
Seven priority flora have been recorded within 
the transport corridor. 
Two PECs occur within the transport corridor: 
Horseflats land system of the Roebourne 
Plains: Listed as Priority 3; Triodia sp. Robe 
River assemblages of mesas of the Pilbara: 
Listed as Priority 3. 
No TECs or DRF impacted. Potential impact on 
priority species is minimal. There is the 
possibility of intersecting the Roebourne Plains 
Gilgai Grasslands PEC along the transport 
corridor in the vicinity of Anketell Point. 

maps and descriptions of the areas of 
Triodia sp. Robe River units outside the 
project impact area to substantiate the 
proposition that additional areas of these 
units occur outside the project impact 
area. 
 
That the proponent commits to pursuing 
protective measures for vegetation units 
that comprise the PEC and contributes to 
the establishment and/or management of 
conservation areas that contain these 
units (if these can be demonstrated to 
occur outside the impact area) within the 
reserve system. 
 
Remove emphasis on propagating Triodia 
sp. Robe River as a primary management 
strategy for preserving this species and 
the associated community. 
 
It is recommended that the proponent 
consult with the Department of Agriculture 
and Food (DAF) and Pilbara Mesquite 
Management Committee (PMMC) 
regarding the development and 
implementation of specific weed 
management strategies for mesquite 
during both construction and operational 
phases of the transport corridor. 
 
It is recommended that borrow pits are 
only located in areas that are known to be 
free from mesquite. 

Surface water UMine Area 
Mine area spans the catchments of the Robe, 

UDEC 
If discharge to creeklines is to be included 

Design ensures no overburden landforms 
or mine pits intersect significant 



Cane and Ashburton rivers. Surface water 
flows are ephemeral. Alteration to localised 
surface water flow regimes and quality 
characteristics. 
 
URail Corridor 
The proposed transport corridor crosses 
creeks and rivers draining the western side of 
the Hamersley Ranges and inland hills to the 
north. 
 
Potential impacts that may occur to surface 
water from the railway include altered surface 
water flow regimes. Other aspects that may 
affect surface water include: ground 
disturbance through vegetation clearing 
potentially leading to increased runoff and 
turbidity; hydrocarbon and chemical storage 
and handling potentially leading to 
contamination of surface water; and 
groundwater abstraction potentially affecting 
the surface expressions of groundwater. 

in the range of options that may be 
employed as part of this proposal, an 
effective process be developed to 
determine suitable discharge locations to 
avoid and minimise environmental 
impacts, in consultation with DEC. Any 
discharges to creeklines be to those 
supporting groundwater dependent 
vegetation and the design of the discharge 
scheme be such that water is delivered 
through a subsurface irrigation system 
with numerous outlets. 
 
If large quantities of water are required for 
discharge, this water be piped to the Robe 
River where Rio Tinto has been 
discharging for many years and the 
ecology of the system has already been 
altered. Alternatively the proponent may 
consider reinjection into the CID 
downstream of the mine operation. 
 
If discharge of excess water to creeklines 
is included as a possible water 
management option, a full assessment of 
the conservation and ecological impacts of 
discharge be undertaken prior to its 
approval. 
 
Management of surface water along the 
transport corridor requires consideration 
and attention to detailed design for the rail 
formation and borrow pits to avoid impacts 
on dependent communities. 
 
That the location of culverts and other 

drainages. Engineering design to ensure 
no significant change to surface water 
flows or quality at major watercourse 
crossings. 
Include bunding in mine pit design so that 
surface water does not flow into the pits. 
Maintain sediment traps and drainage 
control measures to reduce turbidity in 
runoff. 
Manage hydrocarbon and chemical 
handling, storage and spill response to 
Australian standards to prevent surface 
water contamination. 
Minimise discharge of excess 
groundwater (from orebody dewatering) to 
avoid altering surface water regime. 
Design overburden landforms to maximise 
infiltration, encapsulate any problematic 
materials and include sediment traps as 
appropriate. 
 
Design bridges to withstand 1-in-50-year 
recurrence flooding and to not impede 
periodic flood events. 
Design and install culverts at drainage 
crossings and at those areas of mulga 
vegetation identified as surface water–
dependent to minimize interference to 
overland flowing. 
Install sediment traps and drainage 
control measures to reduce turbidity in 
runoff. 
Manage the abstraction of groundwater 
from production bores within the 
sustainable yield of aquifers. 
Locate abstraction bores away from 



drainage management measures in areas 
of surface water dependent vegetation 
communities, particularly mulga, are 
developed in consultation with DEC. It is 
considered industry best practice to 
construct culverts every 50 metres where 
sensitive vegetation has been identified 
and could be impacted by changes in 
surface water flow. 
 
UDOW 
No discussion on the impacts of discharge 
of excess water to the creeks. The 
predicted drawdown contours at Kens 
Bore indicate drawdown within Red Hill 
Creek. This area supports a rich 
groundwater dependant vegetation 
community and has important indigenous 
cultural values. Uncertainty exists with 
regards to modelling in this area. 

seasonal pools to limit the risk of 
drawdown affecting pool water levels. 
Manage hydrocarbon and chemical 
handling, storage and spill response to 
Australian 
Standards and API’s spill response 
procedures. 
 
The residual risk to the factor 
is rated as Low. 
 
Factor does not require further EPA 
evaluation 

Conservation 
areas 

UMine Area 
The Cane River Conservation Park is located 
30 km west, the Millstream-Chichester National 
Park is located 95 km northeast and the Karijini 
National Park is located approximately 170 km 
east-southeast of the proposed mine area. 
Unallocated Crown land on which a portion of 
the mine area footprint falls is part of a much 
larger area of land subject to a DEC proposal 
to establish the West Hamersley Ranges 
Conservation Park. 
 
URail Corridor 
The proposed transport corridor does not pass 
through or near, any conservation estate. The 
closest significant conservation area is the 

UDEC 
The PER description of proposed 
rehabilitation does not recognise that 
areas disturbed may ultimately be 
included in the proposed West Hamersley 
Range Conservation Park. 
 
At the completion of mining, any areas 
disturbed within the proposed reserve be 
rehabilitated with the view that the land 
may be incorporated into a conservation 
reserve and managed by DEC. It is 
recommended that rehabilitation 
requirements and completion criteria for 
these areas be developed in consultation 
with, and to the requirements of, DEC. 

To avoid downstream impacts, pit design 
will include bunding so that surface water 
draining into the Cane River does not flow 
into the pits. Mine closure to consider 
water balances around pit voids. 
Overburden dump design will also 
maximise infiltration and include turbidity 
or sediment traps as appropriate. 
 
Current conservation areas are not 
expected to be affected either directly or 
indirectly from mining activities. Existing 
conservation estate will not be impacted 
by the Proposal. The boundaries of the 
proposed West Hamersley Range 
Conservation Park are yet to be finalised, 



Cane River Conservation Park, almost 30 km 
to the west of the transport corridor. The 
Millstream-Chichester National Park, towards 
the northern end of the corridor, is 40 km at the 
nearest point. Miaree Pool Nature Reserve 
(Reserve No 356) on the Maitland River is 
located several kilometres downstream of the 
transport corridor. The proposed West 
Hamersley Range Conservation Park overlaps 
part of the transport corridor. 

and the location of the Proposal is unlikely 
to affect the overall environmental values 
that any 
future park may protect. API considers 
there is an opportunity for it to contribute, 
through additional surveys, to definition of 
the biodiversity and other values within 
the west Hamersley Ranges. 
 
The proposed West Hamersley Range 
Conservation Park is included in 
section 3.4. 

POLLUTION 
Air quality (non-
greenhouse) 

UMine Area 
No sensitive receptors are located near the 
Proposal. No significant emissions currently 
impact the Proposal area. Significant airborne 
dust may occur naturally in certain weather 
conditions. 
 
Particulate emissions will be generated from 
open mine areas, stockpiles and unsealed 
roads under dry, windy conditions. 
Emissions of dust may result in localised 
deposition in the immediate vicinity of 
construction and operational areas. Dust may 
have physical effects on vegetation, although 
this is likely to be restricted to immediate 
peripheral vegetation. 
 
URail Corridor 
The generation of dust is considered the air 
emission of most significance. Dust will be 
generated during construction primarily through 
ground disturbing activities and material 

 Prepare and implement construction 
phase dust management procedures. 
Limit open areas and rehabilitate areas as 
soon as practicable. 
Clear work areas only as required. 
Apply controls to blasting. 
Apply water to dust prone areas. 
Restrict dust generating activities (e.g., 
lower the speed limit) during dust prone 
climatic conditions where practicable. 
Control occupational dust levels in 
accordance with the Mine Safety and 
Inspection Regulations 1995. 
Maintain ore concentrate moisture content 
and operate dust extraction systems at 
processing and rail load out facilities (wet 
process). 
 
Dust emissions to the atmosphere from 
the rail corridor would be minimised 
through the following risk treatment 
measures: 



haulage. 
The remoteness of the transport corridor in 
relation to residential areas and the transient 
nature of operational rail and road activity, 
means the residual risk from fuel combustion 
and dust emissions is considered very low 

• condition ore transported by rail with 
water 
• limit open areas and rehabilitate areas 
as soon as practicable; and 
• undertake dust suppression. 
 
The residual risk to the factor is rated as 
Low. 
 
Factor does not require further EPA 
evaluation 

Climate change 
(greenhouse gas 
emissions) 

UMine Area 
The estimated annual greenhouse gas 
emissions from the mine area are relatively 
minor, being less than 0.03% of the net 
estimated greenhouse gas emissions for 
Australia in 2006 (576 Mt of CO2-e) and 
approximately 0.26% of the current net 
emissions for Western Australia (70.4 Mt of 
CO2-e). 
 
URail Corridor 
Greenhouse gas emissions are estimated to be 
approximately 55 000 t of CO2-e, for an iron 
ore export rate of 30 Mtpa. This level of 
greenhouse gas emissions is relatively minor, 
being approximately 0.01% of the net 
estimated greenhouse gas emissions for 
Australia in 2006 (576 Mt of CO2-e) and 
around 0.08% of the net emissions for Western 
Australia (70.4 Mt of CO2-e). 

 UMine Area 
Focus on the quality of fuel and lubricants 
used, with an objective to reduce 
hydrocarbon waste and increase 
productivity per truck. 
Reduce power and fuel usage of the 
operation through: 
• scheduling of mining, pit optimisation 
and minimisation of rehandling of ore and 
waste (i.e., develop a programme to 
optimise fuel consumption efficiency per 
tonne of ore hauled); and 
• application of appropriate technology 
and regular maintenance and servicing of 
equipment, such as machinery and 
vehicles. Monitor greenhouse gas 
efficiencies across mine area (emissions 
per tonne of product) during the 
operational phase. Prevent unnecessary 
clearing of vegetation. Conduct annual 
energy audits of operations.  
 
URail Corridor 
Greenhouse gas emissions will be 
minimized through implementation of the 



risk treatment measures: 
• prevent unnecessary clearing of 
vegetation; 
• conduct annual energy audits of 
operations; and 
• apply best practice technology and 
regularly maintain and service equipment, 
particularly locomotives. 
 
The residual risk to the factor is rated as 
Low. Proposal can be implemented to 
meet the EPA objective. 
 
Factor does not require further EPA 
evaluation 

SOCIAL SURROUNDINGS 
Indigenous cultural 
heritage 

UMine Area 
Four sites registered with the Department of 
Indigenous Affairs (DIA) are in proximity to the 
mine area: Cane River (5km south), Tjurumirta 
Hill (5km west), Walkamulka (17km southwest) 
and Yarrangung (20km west). Archaeological 
surveys completed to date have focussed on 
exploration activities and have identified 
artefact scatters within the mine area. 
 
Disturbance to sites and changes to the 
landscape. 
Compromising of integrity (through 
contamination) of culturally sensitive sites 
associated with watercourses. 
Reduction in duration and extent of surface 
water in watercourses (where groundwater fed) 
due to reduced groundwater levels as a 
consequence of dewatering. 

UDIA 
DIA recommends that in the process of 
undertaking consultation, that the lessee 
consult with all people who hold 
knowledge on the area’s Aboriginal 
cultural values. Such people may include 
the registered native title holders for the 
area, known site informants for Aboriginal 
heritage sites in the nearby vicinity and 
anyone holding knowledge of the area’s 
Aboriginal cultural values. This could 
arguably include the Wong – Goo – Tt – 
Oo group. 
 
The proposed transport corridor extends 
over more than 285 km and intersects 
numerous DIA registered sites. It is also 
possible that there are sites that have not 
yet been reported to the DIA and entered 

 
Factor does not require further EPA 
evaluation 



Alteration to natural flow regimes in 
watercourses through surface discharge of 
excess water. 
 
URail Corridor 
The proposed transport corridor extends 
approximately 285 km and intersects 
numerous DIA-registered sites. The nominated 
corridor is at least 100 m in width to provide 
some flexibility in avoiding heritage sites. The 
final transport infrastructure alignment within 
the corridor is dependent on the outcome of 
geotechnical investigations, heritage surveys 
and consultation with Traditional Owners. 
 
Ground disturbance will alter the natural 
landscape and may impact on specific heritage 
sites. These impacts are predominantly 
applicable to the construction phase. There is 
also the potential for less direct impacts (which 
pose a Very Low risk) to heritage sites through 
contamination by hydrocarbon or chemical 
spillage, in particular for culturally sensitive 
sites associated with watercourses. 

on the Register. 
 
The PER indicates that a Cultural Heritage 
Management Plan (CHMP) will be 
developed in consultation with Traditional 
Owners (p119). However, it may be that a 
number of CHMPs may be required to be 
negotiated with the different identified 
Traditional Owner groups. 
 
UPublic 
YMAC advises that a plan for salvage and 
culturally appropriate storage of artifacts 
may also be required. 
 
YMAC notes API’s undertaking to see to 
avoid significant sites where practicable 
and asks that guidance be provided as to 
the meaning of ‘practicable’ in this context. 
 
The grant of approvals to damage or 
destroy Aboriginal heritage sites under 
section 18 of the Aboriginal Heritage 
Action 1972 (WA) is a serious concern for 
our clients. The KM note API’s 
commitment to prepare its section 18 
notice process ‘ in consultation with the 
Traditional Owners’ (p. 117 PER), and 
advise that our clients’ preferred method 
of s18 consultation is as follows: the 
company conducts a site identification 
survey with KM participants; the company 
consult with the KM working group (or the 
community, is appropriate) before it makes 
its application, with the meeting funded by 
the company; KM members are given the 



opportunity for a site visit to the relevant 
area; after the consultation, the company 
sends the KM a copy of its application, 
including the KM’s comments in it so their 
accuracy can be checked; and the KM 
reserve their legal right to object to the 
application. 
 
it is important that any cultural awareness 
training or inductions that take place on, or 
relate to, the KM claim area be delivered 
by KM members. We also advise that 
contractors, as well as employees, will 
require such training. 
 
We advise that although all impacts on 
their country are of concern to our clients, 
the KM are particularly concerned to 
protect waterways and permanent pools. 
 
YMAC notes the sections in the PER 
referring to terrestrial fauna (pp. 35-38 and 
245- 253) and advises that any impacts to 
fauna need to be considered in light of 
consequent effects on the KM native title 
claim group. YMAC advises that the right 
to hunt is among its clients’ registered 
rights and interests, and that the KM also 
have cultural obligations to manage and 
protect flora and fauna within their claim 
area. 
 
NAC notes that it is one of the 
stakeholders listed in the PER, but states 
that it has not been consulted. The 
response also asserts that The EPA has 



an expectation that the impact 
assessment is supported by a thorough 
public consultation process. 
 
The EPA include conditions on the report 
requiring the proponent to develop a 
CHEMP Management Plan. 
 
 

Amenity UMine Area 
The Proposal will generate noise and vibration 
as a result of ore extraction (including blasting), 
ore processing and vehicle movements 
(including rail and aircraft). Visual amenity may 
be affected (i.e. altered landscape view) by 
ground disturbing activities (Clearing and 
mining) and the establishment of infrastructure. 
 
Few sensitive receptors are located near the 
Proposal area. No significant noise sources 
currently impact the Proposal area. 
 
URail Corridor 
The transport corridor is predominantly located 
well away from sensitive receptors or viewing 
locations. 
The construction and operation of the transport 
corridor will alter the landscape and result in 
noise emissions that have the potential to 
affect the amenity of areas in proximity to the 
corridor, which is often subject to personal 
sensitivities and perspective. A prediction of 
noise emissions generated by the rail 
operations within the transport corridor has 
shown that the predicted night-time noise 
levels from trains are compliant with the “noise 

 UMine Area 
Blasting can be scheduled to reduce 
noise emissions and propagation 
managed where warranted. 
Noise controls will apply (as determined 
by employee occupational health criteria). 
Design and placement of infrastructure 
such that impact on visual amenity will be 
minimised as far as practicable. 
Design overburden storage areas and 
other significant permanent features to be 
consistent with the surrounding 
landscape. 
Implement dust suppression measures to 
minimise dust from the Proposal. 
Design lighting at operational areas to 
minimise light spill as warranted. 
Rehabilitate disturbed areas as soon as 
practicable in accordance with 
Rehabilitation Plan. 
Implement noise attenuation measures to 
ensure that internal noise levels 
attributable to Proposal operations at 
noise sensitive premises in close 
proximity to the Proposal are less than 35 
dB (A). 
 



target” criterion at all noise sensitive receivers 
adjacent to the alignment, while three noise-
sensitive premises will be placed into the N1 
Rating, which is “conditionally acceptable” for 
rural residential premises. 

URail Corridor 
For premises with a “conditionally 
acceptable” rating, there may be an 
opportunity to upgrade the building facade 
to provide acceptable internal noise levels 
during the night-time period. Such 
upgrades may include thicker glazing and 
air conditioning. Noise-attenuation 
measures will be investigated as 
warranted with stakeholders. 
Management measures to minimise 
impact on visual amenity predominantly 
relate to the design and placement of 
infrastructure (including lighting), the 
location of borrow areas and the 
rehabilitation of disturbed areas. Where 
practicable, a minimum buffer of 50 m 
from public roads will be employed in the 
location of borrow areas. Relevant 
rehabilitation procedures will apply to the 
borrow areas. Except where required to 
ensure public safety, lighting will be 
designed to minimise intrusion. The 
transport corridor and associated 
infrastructure will be visible from some 
parts of the North West Coastal Highway, 
and noise will be audible at sensitive 
premises (mostly station homesteads). 
While noise emissions are predicted to be 
within guidelines, the opportunity to 
attenuate noise levels will be investigated 
as warranted with relevant landowners. 
 
Factor does not require further EPA 
evaluation 

Non-indigenous Seven Historic National Heritage Places were UDEC Design and pre-disturbance checks and 



and natural 
heritage 

identified, six of which are within Roebourne 
township, over 5 km from the proposed 
transport corridor, one of which, Karratha 
Station Group, is located approximately 2 km 
south of the transport corridor. A search of the 
Heritage Council of Western Australia 
Database indicated that a large number of sites 
occur within the Ashburton and Roebourne 
Shires. One of these sites, Duck Creek Gorge 
(place number 4405) occurs near to the 
proposed transport corridor. 
 
The most relevant aspects of the Proposal that 
may affect non-indigenous and natural heritage 
are ground disturbance associated with 
construction of facilities (road, rail, hardstand 
etc.) within the transport corridor. Given the 
distances between the sites of recognised 
heritage value and the transport corridor, no 
significant impact to these sites is anticipated. 

The PER description of proposed 
rehabilitation does not recognise that 
areas disturbed may ultimately be 
included in the proposed West Hamersley 
Range Conservation Park. 
 
At the completion of mining, any areas 
disturbed within the proposed reserve be 
rehabilitated with the view that the land 
may be incorporated into a conservation 
reserve and managed by DEC. It is 
recommended that rehabilitation 
requirements and completion criteria for 
these areas be developed in consultation 
with, and to the requirements of, DEC. 

approvals to minimise the risk of 
inadvertent disturbance. Avoid sites of 
non-indigenous and natural heritage value 
as far as practicable The environmental 
risk assessment concluded that the 
residual risk to Non-indigenous natural 
heritage from the Proposal is considered 
to be Very Low. The Proposal will not 
directly affect, and is unlikely to indirectly 
affect recognised sites of non-indigenous 
and natural heritage. 
 
Factor does not require further EPA 
evaluation 

Health The proposal could impact health by the 
following factors: 
 Air quality (dust). 
 Chemical and fuel storage. 
 Infrastructure located near natural 

breeding sites of mosquitoes and biting 
midge. 

 Drinking water quality 
 Introduction of feral pests 

UDoH 
The proponents work with the Shire of 
Ashburton (prior to finalising location of 
accommodation facilities and other areas 
where workers will spend considerable 
periods of time) to identify natural 
breeding sites in the vicinity of the 
proposed development. This infrastructure 
should be located as far away as possible 
from natural breeding sites of mosquitoes 
and biting midge. 
 
An integrated program is developed to 
manage mosquitoes and other nuisance 
insects. This should include appropriate 
location, design and maintenance of 

 
API has, and will continue to work with 
both the Shire of Ashburton and the Shire 
of Roebourne on a wide range of aspects 
relating to the Proposal, including location 
and form of infrastructure, building and 
planning approvals. 
 
Should the circumstances warrant, API 
will investigate and implement in 
consultation with the relevant regulatory 
authorities appropriate measures to 
control mosquitoes and the risk to 
employees from mosquito borne disease 
at the Proposal site. 
 



project infrastructure, monitoring 
programme, control programme (such as 
chemical and other), and provision of 
advice. 
 
the proponent should comply with the 
Australian Drinking Water Guideline 2004, 
establish drinking water quality reporting 
procedures with WA Health, establish a 
Drinking Water Quality Management Plan 
for each site with a water treatment plant 
(or storage tanks) including the temporary 
construction camps, establish a Drinking 
Water Quality Management Plan for each 
site with a water treatment plant (or 
storage tanks) including the temporary 
construction camp. 
 
The proponent should consider the 
impacts of dust on the accommodation 
site. A dust management plan will be 
required if the village is close enough to 
be subject to elevated dust impacts. 
 
The proponent has identified that it should 
ensure the cost of closure is adequately 
represented in company accounts, that the 
community is not left with a liability and 
that communities have involvement in 
community planning. The scope of 
community involvement has not been 
elaborated. 
 
The proposal indicates that feral pest 
control was recommended as a 
community initiative but no response to 

API will comply with all regulatory 
requirements with regards to the provision 
of potable water. 
 
API will comply with all regulatory 
requirements with regards to waste water 
management. This will include obtaining a 
Part V licence under the EP Act, and 
approvals from Local 
Government/Department of Health. 
 
API is committed to the implementation of 
feral animal control measures (PER, 
p154) and weed control measures (PER, 
p 190) as part of the proposal. The detail 
of these measures will be developed in 
consultation with the Department of 
Agriculture and Food and the Department 
of Environment and Conservation. API will 
comply with all regulations regarding the 
use of pesticides. 
 
Given that the permanent village is 
approximately 5.5 km east of the closest 
resource, expert advice suggests that the 
village would not be impacted by any 
significant dust emissions from the mining 
operations. 
 
API has developed a safety management 
plan for the current exploration and 
feasibility phase, which includes provision 
for emergency medical response. Once 
the Proposal is in implementation phase, 
the safety management plan will be 
further developed to comply with all 



this has been included in the document. 
Should the proponent undertake any form 
of pest control using pesticides, it must 
comply with Health (Pesticides) 
Regulations 1956, including the adoption 
of a pest management plan, pesticide 
handling and management. 

regulatory requirements with regards to 
mine safety. 
 
Factor does not require further EPA 
evaluation 

 
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 the following: 
 Investigations of the biological and physical environment 

should provide background information to assess risks 
and identify measures to avoid or minimise impacts. 

 The assessment of these impacts and management is 
provided in Section 3 of this report. 

 Conditions have been recommended as considered 
necessary. 

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 The proposal would result in the loss of no more than 41% of 
the Triodia sp Robe Rive Assemblages of the Mesas of the 



 Pilbara and has the potential to impact diversity.  Vegetation 
and flora are relevant environmental factors discussed in this 
report and conditions have been recommended to ensure 
minimal impact. 
 

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 The proposal would result in the clearing of native vegetation 
and fauna habitat.  These impacts have the potential to affect 
biological diversity/integrity.  Vegetation communities and flora 
and fauna are key environmental factors discussed in this 
report. 

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. 

 
 
 

YES The proposal would require decommissioning and 
rehabilitation.  The proponent should bear the cost of any 
potential pollution, containment, monitoring, management, 
rehabilitation and closure. 

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 the following: 



  Two pits would be backfilled using inert waste. 
 

Other waste products would be created as a result of 
implementation of the proposal, and would be disposed of 
according to relevant regulations and legislations. 

 



 
 
 
 
 

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  Rights in Water Irrigation Act 1914 - 
Water extraction licence  

2.  Department of Environment 
and Conservation 

 Works Approval and Licence 
 Environmental Protection (Clearing 

of Native vegetation) Regulations 
2004

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

Petroleum 
Mining Act 1978, Dangerous Goods 
Safety Act 2004 

5. Shire of Roebourne Planning approval 
6.  Minister for Indigenous Affairs Aboriginal Heritage Act, 1972 
7. Minister for Lands Land Administration Act 1997 
Note: In this instance, agreement is only required with DMAs 1, 3 6 and 7 since these 
DMAs are a Minister. 

 
 
 
 
  



 
Statement No.  

RECOMMENDED ENVIRONMENTAL CONDITIONS  
 

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

 
 

WEST PILBARA IRON ORE PROJECT STAGE 1 – MINE AND RAIL,  
SHIRE OF ASHBURTON AND SHIRE OF ROEBOURNE 

 
 

Proposal:  The proposal is to develop eight iron ore deposits 
at five locations, between 30 and 85 kilometres 
(km) south of Pannawonica.  A heavy-haulage 
railway approximately 285 km in length would be 
developed to connect the mine area with a port to 
be constructed at Anketell Point, 25 km north-east 
of Karratha.  The project would produce up to 30 
million tonnes per annum (Mtpa) of iron ore. 

 
The proposal is further documented in schedule 1 
of this statement and Section 2 the project public 
environmental review document, West Pilbara Iron 
Ore Project Stage 1 – Mine and Rail Public 
Environmental Review, prepared by API 
Management, Como, Western Australia (June 
2010).   

 
Proponent: API MANAGEMENT PTY LIMITED 
 
Proponent Address: Level 2 Aquila Centre 
 1 Preston Street 
 COMO   WA   6152 
 
Assessment Number: 1767 
 
Report of the Environmental Protection Authority: Report 1409  
 
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 the Office of 

the Environmental Protection Authority 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 of the Office 

of the Environmental Protection Authority 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 of the Office of 
the Environmental Protection Authority.   

 
4-2  The proponent shall submit to the Chief Executive Officer of the Office 

of the Environmental Protection Authority 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 of the Office of the Environmental Protection 
Authority.   

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

the Environmental Protection Authority of any potential non-
compliance within seven days of that non-compliance being known. 

 
4-6 The proponent shall submit to the Chief Executive Officer of the Office 

of the Environmental Protection Authority 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 Public Availability of Data 
 
5-1 Subject to condition 5-2, within three months of the issue of this 

Statement and for the remainder of the life of the proposal the 
proponent shall make all validated environmental data (including 
sampling design, sampling methodologies, empirical data and derived 
information products (for example, maps)) that were relevant to the 
assessment of this proposal publicly available, in a manner 



satisfactory to the Chief Executive Officer of the Office of the 
Environmental Protection Authority. 

 
5-2 Where any validated environmental data referred to in Condition 5-1 

contains particulars of a secret formula or process or confidential 
commercially sensitive information, the Chief Executive Officer of the 
Office of the Environmental Protection Authority has the discretion to 
waive the requirement to make any of the data referred to in Condition 
5-1 publicly available in a manner satisfactory to the Chief Executive 
Officer of the Office of the Environmental Protection Authority, should 
this be requested by the proponent, and will provide the proponent 
with written notice of such approval. 

 
6 Troglofauna 
 
6-1 The proponent shall carry out work within two years of the 

commencement of mining to further define the extent of the 
troglofauna habitat in and adjacent to the project area.  This survey is 
to be carried out using methodology satisfactory to the Chief 
Executive Officer of the Office of the Environmental Protection 
Authority. 

 
7 Vegetation and Flora  
 
7-1 The proponent shall ensure that implementation of the proposal does 

not cause the loss of Declared Rare Flora and Priority 1 Flora. 
  
7-2 Within two years of the approval, the proponent shall submit to the 

Chief Executive Officer of the Office of the Environmental Protection 
Authority a report detailing how the design of the project will minimise 
impacts on the Triodia sp Robe River Assemblages of the mesas of 
the Pilbara Priority Ecological Community, within the 9,520 hectares of 
allowed clearing as defined in Figure 4.  

 
7-3 The report required under Condition 7-2 shall incorporate the advice of 

the Department of Environment and Conservation with regard to the 
final alignment and design of the infrastructure to minimise impacts to 
the Triodia sp Robe River Assemblages of the mesas of the Pilbara 
Priority Ecological Community.  

 
7-4 The proponent shall undertake and complete regional floristic surveys 

within two years of the commencement of mining to determine the 
presence and abundance of the Triodia sp Robe River Assemblages 
of the mesas of the Pilbara Priority Ecological Community to the 
satisfaction of the Chief Executive Officer of the Office of the 
Environmental Protection Authority on advice of the Department of 
Environment and Conservation. 

 
7-5 The survey shall 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 of the Office of the Environmental Protection 
Authority.   

 
7-6 A report on the survey required under condition 7-4 validating 

predictions on the proposed impacts on the Priority Ecological 
Community shall be provided on completion to the Chief Executive 
Officer of the Office of the Environmental Protection Authority. 

 
7-7 During construction the proponent shall ensure the area of any works 

is delineated spatially and marked in situ, for the purpose of 
minimising the disturbance to the Triodia sp Robe River Assemblages 
of the mesas of the Pilbara Priority Ecological Community. 

 
7-8 During operations, the proponent shall conduct all mining and mining-

related activities in such a way as to keep clearing of native vegetation 
to a minimum. 

 
7-9 The proponent shall ensure access to areas that support the Triodia 

sp Robe River Priority Assemblages of the mesas of the Pilbara 
Ecological Community, within the proposal area (as defined in Figure 
4), is restricted to personnel authorised to do so by the proponent.   

 
7-10 The proponent shall monitor impacts due to dust deposition, saline 

water application for dust control, fire and feral species, on the Triodia 
sp Robe River Assemblages of the mesas of the Pilbara Priority 
Ecological Community in proximity to mining operations as shown in 
Figure 4.  This monitoring is to be carried out to the satisfaction of the 
Chief Executive Officer of the Office of the Environmental Protection 
Authority on advice from the Department for Environment and 
Conservation.   

 
7-11 In the event that the outcomes of conditions 7-1 and 7-6 are not being 

met or are unlikely to be met, the proponent shall immediately provide 
and implement proposed management measures to the Chief 
Executive Officer of the Office of the Environmental Protection 
Authority and the Department for Environment and Conservation.   

 
7-12  The proponent shall minimise the impacts of their workforce’s out of 

hours recreational activities on the Cane River Conservation Park and 
proposed West Hamersley Range conservation park. 

 
8 Groundwater Drawdown 
 
8-1 The proponent shall ensure that the dewatering of groundwater for the 

implementation of the proposal does not cause the loss or decline in 
condition and health of the groundwater dependent vegetation as 
indicated in Figure 2 and Figure 3. 

 



8-2 To verify that the requirements of condition 8-1 are met the proponent 
shall: 

 
(1) identify all sites and parameters to be monitored and the 

monitoring methodologies, including methods which will 
determine whether a decline in condition and health of riparian 
vegetation and pool levels is attributable to the implementation of 
the proposal or to other causes in the event that trigger levels 
under condition 8-2 (3) are exceeded, to the satisfaction of the 
CEO of the Office of the Environmental Protection Authority on 
advice from the Department of Environment and Conservation, 
prior to the commencement of dewatering; 

 
(2) submit baseline monitoring of groundwater levels, permanent 

pool water levels and native vegetation condition and health at 
all sites identified under condition 8-2 (1) prior to the 
commencement of dewatering to the Chief Executive Officer of 
the Office of the Environmental Protection Authority; 

 
(3) provide trigger levels for water levels in permanent pools and 

condition and health of riparian vegetation at all sites identified 
under condition 8–2 (1) for the approval of the Chief Executive 
Officer of the Office of the Environmental Protection Authority, 
prior to the commencement of dewatering; 

 
(4) provide contingency actions to remediate any potential impacts 

resulting from groundwater abstraction prior to the 
commencement of dewatering for the approval of the Chief 
Executive Officer of the Office of the Environmental Protection 
Authority on advice of the Department of Environment and 
Conservation; 

 
(5) from the commencement of dewatering, monitor groundwater 

levels (mAHD), and the extent of surface water expression and 
depth for permanent pools at the agreed sites identified in 
condition 8-2 (1); 

 
(6) from the commencement of dewatering, monitor the condition 

and cover of riparian vegetation; and 
 
(7) undertake monitoring required in conditions 8-2 (5) and 8-2 (6) to 

the satisfaction of the CEO of the Office of the Environmental 
Protection Authority in consultation with the Department of 
Environment and Conservation. 

 
8-3 The proponent shall submit annually the results of monitoring required 

by condition 8-2 to the Chief Executive Officer of the Office of the 
Environmental Protection Authority as part of the compliance 
assessment report required by condition 4-6. 

 



8-4 In the event that the monitoring required by conditions 8-2 (5) and 8-2 
(6) indicates an exceedence of trigger levels for surface water 
expression and water depth of permanent pools and /or condition and 
cover of riparian vegetation respectively, as determined under 
condition 8-2 (3): 

 
1. the proponent shall report to the Chief Executive Officer of the 

Office of the Environmental Protection Authority within 7 days of 
the exceedence being identified; 

 
2. provide evidence which allows determination of the cause of the 

exceedence; 
 
3. if determined by the Chief Executive Officer of the Office of the 

Environmental Protection Authority that any exceedence is a 
result of activities undertaken in implementing the proposal, the 
proponent shall submit actions to be taken to remediate the 
exceedence within 21 days of the determination being made to 
the Chief Executive Officer of the Office of the Environmental 
Protection Authority; and 

 
4. the proponent shall implement contingency actions required 

under condition 8-4 (3) until such time as the Chief Executive 
Officer of the Office of the Environmental Protection Authority 
determines that the actions may cease. 

 
Surface Water and significant vegetation  
 
9-1  The proponent shall ensure that changes to surface water flows 

related to the proposal do not adversely affect any significant 
vegetation community, including Mulga vegetation, beyond that 
specified in Schedule 1. 

 
9-2  To verify that the requirements of condition 9-1 are met the 

proponent shall: 
 

(1) identify any areas of significant vegetation potentially impacted 
by changes to surface water flows related to the proposal in 
consultation with the Department of Environment and 
Conservation;  

 
(2) undertake baseline survey of areas of significant vegetation; 
 
(3) determine trigger levels for vegetation health and cover for 

management actions in consultation with the Department of 
Environment and Conservation; 

 
(4) design and locate environmental culverts in consultation with 

the Department of Environment and Conservation; 
 



(5) monitor surface water flows, in the vicinity of significant 
vegetation; and 

 
(6) monitor the health and cover of significant vegetation to be 

retained in the proposal area and in adjacent areas. 
 
This monitoring is to be carried out according to a method and 
schedule determined to the satisfaction of the Chief Executive Officer 
of the Office of the Environmental Protection Authority prior to the 
commencement of construction, and is to be carried out until such 
time as the Chief Executive Officer of the Office of the Environmental 
Protection Authority determines on advice from the Department of 
Environment and Conservation that monitoring actions may cease. 
 

9-3  In the event that monitoring required by condition 9-2 indicates an 
exceedence of trigger levels determined by condition 9-2 (3): 

 
(1) the proponent shall report such findings to Chief Executive 

Officer of the Office of the Environmental Protection Authority 
within 21 days of the exceedence being identified; 

 
(2) the proponent shall provide evidence which allows 

determination of the cause of the exceedence; 
 
(3) if determined by the Chief Executive Officer of the Office of the 

Environmental Protection Authority to be a result of activities 
undertaken in implementing the proposal, the proponent shall 
submit actions to be taken to address the exceedence within 21 
days of the determination being made to the Chief Executive 
Officer of the Office of the Environmental Protection Authority; 
and 

 
(4) the proponent shall implement actions to address the 

exceedence and shall continue until such time the Chief 
Executive Officer of the Office of the Environmental Protection 
Authority determines that the actions may cease. 

 
9-4 The proponent shall submit annually the results of monitoring required 

by condition 9-3, in the compliance assessment report required by 
Condition 4-6. 

 
 
10 Weeds 
 
10-1 The proponent shall ensure that: 
 

1. there is no increase in the variety or distribution of weeds species 
in the vicinity of the dewater discharge channels as a result of 
dewater discharge to the environment; 
 



2. 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;  

 
3.  reference sites on nearby land are chosen in consultation with the 

Office of the Environmental Protection Authority , on advice from 
the Department of Environment and Conservation. Some 
reference sites shall be established within the proposal area but 
outside the impact area; 

 
4. the reference sites chosen under Condition 10-1(3) are monitored 

every  year to determine whether changes in weed cover and type 
are as a result of project implementation or broader regional 
changes; and 

 
5. the cover of weeds (including both declared weeds and 

environmental weeds) within the proposal area does not exceed 
the levels determined by monitoring under Condition 10-1(3) which 
has not been disturbed during implementation of the proposal. 

 
 
11 Trench Management 
 
11-1 The proponent shall ensure that: 

1. open trenches associated with construction and the burial of 
pipelines and/or cables are cleared of trapped fauna by fauna-
rescue teams at least twice each day; 

2. details of all fauna recovered shall be recorded, consistent with 
11-5; 

3. the first fauna clearing takes place no later than three hours after 
sunrise each day; 

4. fauna clearing is repeated between the hours of 3:00 pm and 6:00 
pm each day 

 

5. the open trenches are cleared of trapped fauna by fauna-rescue 
teams, and fauna details recorded, no more than one hour prior to 
any backfilling of trenches;  

6. details of all fauna recovered shall be recorded, consistent with 
11-5;  

7. the first daily clearing shall take place no longer than three hours 
after sunrise and shall be repeated between the hours of 3pm and 
6pm;  

8. the open trenches shall also be cleared of fauna by fauna-rescue 
teams, and fauna details recorded, no more than half an hour 
prior to backfilling of trenches. 

 



Note: “fauna-rescue teams” means employees and/or contractors of the 
proponent whose responsibility it is to walk the open trench to recover and 
record fauna found within the trench and shall comprise of no less than two 
personnel, with one of these personnel having a level of experience and 
competence to meet the requirements for obtaining a licence for fauna 
handling, fauna identification and vouchering under the Wildlife Conservation 
Regulations 1970. 
 
 
11-2 The proponent shall ensure that a suitable number of fauna-rescue 

personnel involved in trench management obtain the appropriate 
licences as required for fauna rescue under the Wildlife Conservation 
Act 1950 prior to undertaking actions required by condition 11-1.  

 
11-2 Open trench lengths shall not exceed a length capable of being 

inspected and cleared by the fauna-rescue personnel within the 
required times as set out in condition 11-1.  The length of the trench 
that each fauna rescue team may inspect and clear in one day is not 
to exceed 6 km per clearing period unless otherwise agreed by the 
Chief Executive Officer of the Office of the Environmental Protection 
Authority on advice from the Department of Environment and 
Conservation. 

 
11-3 Trenches shall remain open no longer than 90 days without prior 

approval of the Chief Executive Officer of the Office of the 
Environmental Protection Authority. 

 
11-4  Ramps with angles  of repose no greater than 12 degrees, providing 

egress points and/or fauna refuges providing suitable shelter from 
the sun and predators for trapped fauna are to be placed in the 
trench at intervals not exceeding 50 metres. 

 
11-5 The proponent shall produce fortnightly reports on trench and fauna 

management within the pipeline trenches and these are to be 
provided to the Department of Environment and Conservation on a 
fortnightly basis.  A final collated report on fauna management within 
the pipeline trenches is to be provided to the Chief Executive Officer 
and the Department of Environment and Conservation no later than 
21 days after the completion of pipeline and /or cable installation.  
The report shall include the following:  

 
1 the dates of when specific sections of the trench (or the entirely 

thereof) were opened and closed; 
 
2 details of all fauna inspections including any dates when fauna 

inspections were not undertaken; 
 
3 details of the fauna teams undertaking the works (i.e. names and 

accreditations): 
 



4 the number and species of fauna cleared from trenches and their 
release location details; and 

 
5 fauna injuries and mortalities, including requirements under the 

licence.  (Vouchering of specimens should be to the standard 
required by the Museum of Western Australian). 

 
6 In the event of forecast rainfall likely to cause partial or complete 

flooding of an open trench, all lengths of trench with potential to be 
flooded should be backfilled, with trench inspections and fauna 
clearing undertaken immediately prior to backfilling.  The decision 
on whether the trench should be backfilled shall be undertaken in 
consultation with the Department of Environment and 
Conservation. 

 
11-6 All mortalities of fauna listed in Schedule 1 and Schedule 2 of the 

Wildlife Conservation Act including the cause, location, number, 
species and any actions taken shall be reported to the Chief 
Executive Officer of the Office of the Environmental Protection 
Authority and the Department of Environment and Conservation 
within 48 hours of the mortality being identified. 

 
11-7 Euthanasia should be carried out by a suitably qualified person and 

be consistent with animal welfare legislation and Department of 
Environment and Conservation Code of Conduct. 

 
12 Borrow pits  
 
12-1 Prior to construction of the transport corridor, the proponent shall 

provide the final location and design of the borrow pits and other 
infrastructure, to the satisfaction of the Chief Executive Officer of the 
Office of the Environmental Protection Authority on advice from the 
Department of Environment and Conservation. 

 
 
Notes 
 
1. Where a condition states “on advice of the Office of the Environmental 

Protection Authority”, the Office of the Environmental Protection Authority will 
provide that advice to the proponent.   

 
2. The Office of the Environmental Protection Authority may seek advice from 

other agencies or organisations, as required, in order to provide its advice to the 
Department of Environment and Conservation.   

 
3. 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.  

 



4. Mine closure and rehabilitation will be managed by the Department of Mines 
and Petroleum under the statutory requirements of Mining Act 1978, in 
accordance with the Guidelines for Preparing Mine Closure Plans, June 2011 .   

 
5. The proponent is required to apply for a Works Approval and Licence for this 

project under the provisions of Part V of the Environmental Protection Act 1986.   
 



Schedule 1 
The Proposal (Assessment No. 1767) 
 
The proposal is to develop eight iron ore deposits at five locations, between 30 and 
85 kilometres (km) south of Pannawonica. A heavy-haulage railway approximately 
285 km in length would be developed to connect the mine area with a port to be 
constructed at Anketell Point, 25 km north-east of Karratha. The project would 
produce up to 30 million tonnes per annum (Mtpa) of iron ore. 
 
The location of the various project components is shown in Figures 1 and 2 
 
The main characteristics of the proposal are summarised in Table 1 below.   
 
Table 1:  Summary of Key Proposal Characteristics  

Element Description 
General 

Mine Area 
Quarry Directly north of Cardo Bore East and 

Upper Cane deposits. Smaller borrow 
sites may also be located in the mine 
area 

Groundwater supply and abstraction, 
including pit dewatering 

Water supply, which will deliver up to 
5 GLpa, is largely based on water 
from mine pit dewatering at Kens 
Bore and Cardo Bore East deposits 
(channel iron deposit aquifers). Site 
production bores in proven aquifers 
will provide additional water, as 
required. 

Discharge of excess water No more than 1.5 GLpa. 
Power Approximately 20 to 30 MW per 

annum, from gas and diesel-fired 
onsite generators in a power station.  

Natural gas pipeline Approximately 20 km between the 
power station and the Goldfields Gas 
Transmission Pipeline, including an 
access road. 

Accommodation (mine) Permanent village at mine site. 
Direct vegetation disturbance from 
clearing  

Not more than 4,970 ha for mine pits, 
overburden landforms and quarry 
within mine area disturbance 
envelopes: mine infrastructure, 
including service roads, 
accommodation and administrative 
buildings and airstrip; and utilities, 
including gas pipeline and 
transmission towers. 

Transport corridor 
Width Variable, maximum of 80 m (does not 

include provision for bridges, borrow. 



pits, marshalling yards and 
construction camps).  

Overall length About 285 km (rail corridor) and 40 
km (southern access road). 

Direct vegetation disturbance from 
clearing 

Not more than 4,550 ha for transport 
facilities, including railway, major 
roads (rail access road and southern 
access road), borrow pits, laydown 
areas and construction camps.  

Indirect vegetation disturbance from 
sheetflow shadow 

Approximately 200 ha of vegetation 
considered to be highly reliant on 
surface water sheetflow may be 
impacted by the establishment of the 
transport corridor. 

 
Figures (attached) 
 
Figure 1 Proposed location of all project components. 
Figure 2 Groundwater drawdown Kens Bore. 
Figure 3  Groundwater drawdown Cardo Bore East 
Figure 4 Extent of Triodia sp Robe River Assemblages on Mesas of the Pilbara PEC. 
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Figure 2 -  Groundwater drawdown Kens Bore
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Figure 3 - Groundwater drawdown Cardo Bore East



Figure 4 - Extent of Triodia sp Robe River Assemblages on Mesas 
of the Pilbara PEC 
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Proponent’s Response to Submissions 

 
 
 




