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12 Matters of National Environmental Significance  
To be consistent with specified EPBC Act terminology, the Proposal is referred to as the Proposed 
Action in Section 12.  This section provides a comprehensive assessment of potential impacts of 
the Proposed Action on MNES recorded within the Development Envelope.  

12.1 Legislation 

The EPBC Act provides a legal framework to protect and manage nationally and internationally 
important flora, fauna, ecological communities and heritage places as defined in the EPBC Act 
as ‘Matters of National Environmental Significance’ (MNES).  The purpose of the EPBC Act is to 
prevent significant impacts occurring to MNES through the assessment of proposed actions 
against the Significant Impact Guidelines 1.1 (DoE 2013). 

The Proposed Action was referred to DAWE under the EPBC Act and the Minister for the 
Environment determined the Proposed Action to be a Controlled Action under s 75 of the EPBC 
Act on 20 May 2021 (ref. EPBC 2021/8897); therefore, it requires further assessment and approval 
under the EPBC Act before it can proceed.  The relevant controlling provision of the EPBC Act is 
‘listed threated species and communities’ (ss. 18 and 18A of the EPBC Act).  DAWE’s decision on 
referral determined that the Proposed Action may have, or is likely to result in a significant impact 
to:  

• Northern Quoll (Dasyurus hallucatus) 
• Ghost Bat (Macroderma gigas) 
• Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) 
• Pilbara Olive Python (Liasis olivaceus barroni) 
• Greater Bilby (Macrotis lagotis) 

The ESD identified that the following MNES species may also be potentially present:  

• Night Parrot (Pezoporus occidentalis) 
• Northern Brush Tailed Possum (Trichosurus vulpecula arnhemensis). 

A further two MNES, Fork-tailed Swift (Apus pacificus) and Grey Falcon (Falco hypoleucos), were 
identified during the assessment as potentially impacted and therefore have also been 
addressed in this assessment. 

The EPA is assessing the Proposed Action as an accredited assessment on behalf of the 
Commonwealth under s 87 of the EPBC Act.  This assessment provides for a single environmental 
assessment process conducted by the State, with DAWE providing comment on the ERD during 
the public comment period and reviewing the Response to Submissions.  At the completion of 
the assessment, the EPA Report is provided to DAWE, to assess the likely impacts of the Proposed 
Action on MNES.   

The Commonwealth Minister for the Environment will make an approval decision.  On approval, 
a Decision Notice will be issued, including implementation conditions to be applied to the 
Proposed Action. 

12.2 Relevant policy and guidance 

The following policies and guidance have been considered in undertaking the impact 
assessment on MNES from this Proposed Action: 
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• Significant Impact Guidelines 1.1, specifically the Significant Impact Criteria 
• Environmental Protection and Biodiversity Conservation Act 1999 Environmental Offsets 

Policy (2012) 
• Environmental Management Plan Guidelines (2014). 

12.2.1 Conservation Advice, Threat Abatement and Recovery Plans  

Additional conservation advice, recovery plans and threat abatement plans that have been 
considered in undertaking assessment on MNES from this Proposed Action are:   

• National Recovery Plan for the Northern Quoll Dasyurus hallucatus (Hill and Ward 2010) 
• EPBC Act Referral guideline for the endangered Northern Quoll Dasyurus hallucatus (DoE 

2016) 
• National Recovery Plan for the Greater Bilby Macrotis lagotis (Pavey, C. 2006) 
• Conservation advice Pezoporus occidentalis Night Parrot (TSSC 2016c) 
• Conservation Advice Macroderma gigas Ghost Bat (TSSC 2016b) 
• Conservation Advice Rhinonicteris aurantia (Pilbara form) Pilbara Leaf-nosed Bat (TSSC 

2016d). 
• Conservation Advice for Liasis olivaceus barroni (Olive Python – Pilbara subspecies) (DEWHA 

2008a) 
• Conservation Advice for Macrotis lagotis Greater Bilby (TSSC 2016a). 
• Conservation Advice Trichosurus vulpecula arnhemensis Northern Brushtail Possum (TSSC 

2021). 
• Conservation Advice Falco hypoleucos Grey Falcon (TSSC 2020). 
• Threat abatement plan for predation by feral cats (DoE 2015c) 
• Threat abatement plan for predation by the European red fox (DEWHA 2008b) 
• Threat abatement plan for the biological effects, including the toxic ingestion, caused by 

Cane Toads (DSEWPaC 2011) 
• Threat abatement plan to reduce the impacts on northern Australia’s biodiversity by the five 

listed grasses (DSEWPaC 2012b). 
• Threat abatement plan for competition and land degradation by rabbits (DoEE 2016) 

12.3 Significant Impact Guidelines 

The Significant Impact Guidelines 1.1 (DoE 2013) assist in determining whether an action is likely 
to have a significant impact on a threatened species.  In accordance with these guidelines the 
impact assessment of MNES is to address the following key concepts: 

• Habitat critical to the survival of a species. 
• Any population of a species that is listed as Endangered or Critically Endangered under the 

EPBC Act, and any ‘important population’ of a species listed as Vulnerable.  'Habitat critical 
to the survival of a species,' refers to areas that are necessary: 

o for activities such foraging, breeding, roosting, or dispersal 
o for the long-term maintenance of the species or ecological community (including the 

maintenance of species essential to the survival of the species or ecological community, 
such as pollinators) 

o to maintain genetic diversity and long-term evolutionary development 
o for the reintroduction of populations or recovery of the species or ecological community. 

• Such habitat may include, but is not limited to, habitat identified in a Recovery Plan for the 
species or ecological community as habitat critical for that species or ecological community, 
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and/or habitat listed on the Register of Critical Habitat maintained by the Minister 
under the EPBC Act (DoE 2013). 

An 'important population' is a population that is necessary for a species' long-term survival and 
recovery.  Important populations may include populations identified as such in Recovery Plans, 
and/or that are: 

• key source populations either for breeding or dispersal 
• populations that are necessary for maintaining genetic diversity 
• populations that are near the limit of the species’ range (DoE 2013). 

12.4 MNES values of the Development Envelope 

12.4.1 Surveys and survey effort 

A number of fauna surveys have been conducted within and in proximity to the Development 
Envelope over a number of years, to determine the presence of MNES.  Details of the survey 
effort are provided in Table 12-1 and the extent of this survey effort is shown on Figure 12-1. 

Surveys were first commenced in the Development Envelope in 2011 in relation to a previous 
proposal concept.  Subsequent targeted surveys were conducted from 2014 to 2021 for Northern 
Quoll, Pilbara Leaf-nosed Bat, Ghost Bat and Greater Bilby.  A further vertebrate fauna survey 
was conducted in 2020 (Biologic 2020b) to consolidate and update knowledge of the existing 
environment.  The previous, historical survey effort for the Northern Quoll, Ghost Bat and Greater 
Bilby is summarised as follows: 

Northern Quoll 

Previous surveys have thoroughly documented the Northern Quoll in and adjacent to the 
Development Envelope:  

• 5,292 trap nights and 58 camera trap nights (Outback Ecology 2012b) 
• 1,140 trap nights and 24 camera trap nights during baseline monitoring (Outback Ecology 

2012a) 
• 500 trap nights during the monitoring survey (MWH 2014b).  

Given the large number of trap nights previously undertaken, further trapping was not 
considered necessary in the more recent survey (Biologic 2021a).  Notwithstanding, the recent 
surveys undertaken including 100 camera trap nights which, although intended for Northern 
Brushtail Possum, were set in suitable habitat so that the Northern Quoll would also be captured, 
if present.  

It was concluded that the results of the surveys suggest that the Northern Quolls occur in a high 
density, permanent population in the Development Envelope.  Given this is the highest category 
of significance, it was not considered necessary to undertake further surveys as any impacts 
would be assessed on the assumption that the Northern Quoll population occurring was a 
population of high significance. 

Ghost Bat 

Targeted surveys (using ultrasonic bat recorders and searches for secondary evidence) for Ghost 
Bat were undertaken for the Consolidated Terrestrial Fauna Report (Biologic 2021a).  SongMeter 
ultrasonic bat recorders were deployed at 178 locations within, and within the vicinity of, the 
Development Envelope during four surveys.  Recorders were deployed for between one and six 
nights at each location for a total of 221 recording nights (44 recording nights during Trip 1, 69 
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recording nights during Trip 2, 31 recording nights during Trip 3 and 77 recording nights 
during Trip 4).  This effort was considerably more than that undertaken for a typical Detailed 
survey.   

Greater Bilby  

A comprehensive targeted Greater Bilby survey was undertaken by Outback Ecology in 2013 
(Outback Ecology 2014b) which investigated sites in the area of the Development Envelope, 
including some assessed by helicopter. A second monitoring survey was also undertaken in 2014 
(MWH 2014a).  These surveys concluded that there was likely only one resident Greater Bilby 
occurring at the time of the surveys. 

Since the previous surveys were undertaken, the Proposed Action has been substantially revised.  
Given the time lapsed and the occurrence of a fire which destroyed vegetation within the 
Spinifex Sandplain habitat type in early 2015, several additional vertebrate fauna surveys were 
conducted in 2020 and 2021 to consolidate existing survey information, provide a full Level 2 
survey coverage and confirm targeted species occurrence.  Detailed mapping of the specific 
vertebrate fauna sampling techniques and locations of sampling sites is shown in Figure 12-1.  
The sampling sites and techniques from previous surveys are shown on Figure 3.2 of the McPhee 
Creek Consolidated Terrestrial Fauna Report (Biologic 2021a; Appendix N). A consolidated 
vertebrate fauna species list from the desktop assessment is also provided in Appendix C of the 
McPhee Creek Consolidated Terrestrial Fauna Report (Biologic 2021a; Appendix N).  
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Table 12-1: Summary of ecological assessments conducted in the Development Envelope 

Survey title Year of survey Survey type Survey effort MNES species recorded 

Terrestrial Fauna  

McPhee Creek Project 
Terrestrial Vertebrate 
Fauna Baseline Survey 
(Outback Ecology 
2012b) 

September 2011 
and 
February/March 
2012 

Detailed • Systematic trapping (10 sites) 
• Trapping (5,292 trap nights) 
• Systematic hand searching (27 person 

hours) 
• Avifauna census (42 person hours) 
• Spotlighting (18 person hours) 
• Targeted searches (25.5 person hours) 

and motion-sensor cameras (58 camera 
trap nights) 

• Targeted bat surveying (61 recording 
nights) 

• Opportunistic records 
 

• Northern quoll (24 
records)  

• Pilbara leaf-nosed bat (25 
individuals)  

• Ghost bat (3 records)  
• Pilbara Olive Python (3 

records)  
 

East West Rail Spur 
Project 
Terrestrial Vertebrate 
Fauna Baseline Survey 
(Outback Ecology 
2013a) 

June/July 2013 Detailed  This survey is included as it covered the 
western portion of the Development 
Envelope that connects McPhee Creek to the 
Greater Northern Highway.  Survey effort 
consisted of: 
• Trapping (4,116 trap nights)  
• Systematic hand searching (21 person 

hours)  
• Avifauna census (32.5 person hours)  
• Spotlighting (14 person hours)  
• Targeted searching (24 person hours)  
• Motion-sensor cameras (88 camera 

nights)  
• Conservation significant bat survey (44 

recording nights)  
• Opportunistic records  

 

• Northern Quoll (6 
occurrences of scats or 
tracks)  

• Greater Bilby (10 tracks 
and one scat observed)  

• Pilbara Leaf-nosed Bat 
(records from 10 of the 27 
sites)  

• Ghost Bat (1 scat)  
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Survey title Year of survey Survey type Survey effort MNES species recorded 

McPhee Creek Haul 
Road Project 
Terrestrial Vertebrate 
Fauna Survey (Outback 
Ecology 2014a) 

June/July 2013 
and March 2014 

Detailed  • Systematic trapping (14 sites)  
• Trapping (9,464 trap nights)  
• Systematic hand searching (39 person 

hours)  
• Avifauna census (60.5 person hours)  
• Spotlighting (12 person hours)  
• Targeted searching (110.5 person hours)  
• Motion-sensor cameras (147 camera trap 

nights)  
• Targeted bat survey (55 recording nights)  
• Opportunistic records  

 

• Northern Quoll (15 records 
of scats)  

• Greater Bilby (11 
occurrences of scats, 
tracks or burrows)  

• Pilbara leaf-nosed bat (16 
records)  

• Pilbara Olive Python (1 
track recorded)  

McPhee Creek Mine 
and Rail Project 
Terrestrial Vertebrate 
Fauna Survey (MWH 
2014d) 

May and June 
2014 

Desktop and 
single phase 
Level two 
survey  

• Systemic sampling involving trapping, 
hand-searching, fixed-time avifauna 
censusing and night spotlight searches (7 
sites) 

• Eight targeted searches totalling 25 
person hours  

• Motion-sensor cameras deployed at 27 
locations  

• Bat echolocation recorders at eight 
locations  

• Opportunistic records  
•  

• Northern Quoll (2 scats) 
• Greater Bilby (2 

individuals recorded via 
camera, five occurrences 
of burrows or diggings) 

• Pilbara Leaf-nosed Bat 
(Calls recorded at 5 
locations) 

• Western Pebble-mound 
Mouse (One individual 
recorded via camera and 
7 potentially active 
mounds) 

McPhee Creek 
Consolidated Terrestrial 
Fauna Report (Biologic 
2021a; Appendix N) 

Trip 1: 31st March 
– 8th April 2020 
 
Trip 2: 15 – 25th 
June 2020 
 
Trip 3: 25 – 30th 
August 2020 

Consolidated 
report 
including 
previous 
surveys and a 
basic/targete
d survey from 
2020 

Basic/Targeted Survey: 
• Habitat assessments (158 sites) 
• Cave assessments (20 sites) 
• Water feature assessments (25 sites) 
• Ultrasonic bat recording (139 night at 101 

sites) 
• Acoustic recording targeting Night Parrot 

(60 recording nights at 10 locations) 

• Northern Quoll (7 records 
from scats including once 
in the Significant Fauna 
Exclusion Zone)  

• Pilbara Leaf-nosed Bat 
(calls recorded 74 times 
at 62 sites)  

• Ghost Bat (recorded ten 
times)  
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Survey title Year of survey Survey type Survey effort MNES species recorded 
• Motion cameras targeting Northern 

Brushtail Possum (100 motion camera 
nights at 2 locations) 

• Targeted searches for Ghost Bat, Pilbara 
Leaf-nosed Bat, Greater Bilby, Northern 
Quoll, Pilbara Olive Python and Northern 
Brushtail Possum (137.2 person hours at 83 
sites) 

• Nocturnal searches 
• Opportunistic records  

 

• Pilbara Olive Python 
(recorded 2 times) 

 

Northern Quoll 

McPhee Creek Iron Ore 
Project 
Northern Quoll Baseline 
Monitoring (Outback 
Ecology 2012a) 
 

August 2012 Targeted  • Targeted trapping (1,140 trap nights) • Northern Quoll (10 
individuals comprising 7 
males and 3 females) 

McPhee Creek 2014 
Northern Quoll 
Monitoring Survey 
(MWH 2014b) 

July 2014 Targeted  • Northern Quoll targeted trapping (500 
trap nights) 

• Opportunistic recording 

• One individual Northern 
Quoll (adult female) as 
well as opportunistic 
records at eight locations 
 

McPhee Creek 
Consolidated Terrestrial 
Fauna Report (Biologic 
2021a; Appendix N) 

Trip 1: 31st March 
– 8th April 2020 
 
Trip 2: 15 – 25th 
June 2020 
 
Trip 3: 25 – 30th 
August 2020 

Consolidated 
report 
including 
previous 
surveys and a 
basic/targete
d survey from 
2020 

Basic/Targeted Survey: 
• Habitat assessments (158 sites) 
• Cave assessments (20 sites) 
• Water feature assessments (25 sites) 
• Targeted searches for Northern Quoll 
• Nocturnal searches 
• Opportunistic records  

 

• Northern Quoll (7 records 
from scats including once 
in the Significant Fauna 
Exclusion Zone)  

Pilbara Leaf-nosed Bat and Ghost Bat 
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Survey title Year of survey Survey type Survey effort MNES species recorded 

McPhee Creek Project 
Targeted Pilbara Leaf-
nosed Bat Survey 
(Outback Ecology 2013
c) 
 

April/May 2012 Targeted 
(Pilbara Leaf-
nosed Bat) 

• 31 potential sites surveyed • Pilbara Leaf-nosed Bat (17 
sites) 

• Ghost Bat (6 sites) 

McPhee Creek Mine 
and Rail Project: Pilbara 
Leaf-nosed Bat and 
Ghost Bat monitoring 
2014 (MWH 2014c) 
 

July 2014 Targeted 
(Pilbara Leaf-
nosed Bat 
and Ghost 
Bat) 

• Bat echolocation recording 
• Opportunistic observations 

• Pilbara Leaf-nosed Bat (4 
sites) 

• Ghost Bat (1 site) 

McPhee Creek Pilbara 
Leaf-nosed Bat Review 
(Bat Call WA 2020)  

 Desktop 
review 

A desktop review that summaries the results of 
echolocation surveys completed by Biologic 
for the presence of Pilbara Leaf-nosed Bat at 
the proposed McPhee Creek Proposal area.  
The review summarised the surveys' results, 
confirmed the presence of a permanent 
diurnal roost, and suggested a possible 
location for the diurnal roost.  Note that this 
was discounted by Biologic in a recent survey 
outlined below (2022b).  
  

 

McPhee Creek Pilbara 
Leaf-nosed Bat Survey 
Results (Bat Call WA 
February 2021a) 

 Desktop 
review of 
field studies  

Key findings include the presence of a Pilbara 
Leaf-nosed Bat diurnal roost and indication of 
where the roost may be located, along with 
the evidence of a small colony of bats 
contained in the roost.  The surveys also 
provided evidence of the species foraging 
pattern along ridgelines.  Note that this was 
discounted by Biologic in a recent survey 
outlined below (2022b).   
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Survey title Year of survey Survey type Survey effort MNES species recorded 

McPhee Creek Pilbara 
Leaf-nosed Bat Survey 
Results (Bat Call WA 
March 2021b) 

 Desktop 
review of 
field studies 

Review of three recent field surveys and 
additional fourth targeted and interactive 
search for Pilbara Leaf-nosed Bat.  The 
findings of this review indicated that there 
was opportunistic diurnal roosting within the 
development envelope; however, no 
permanent diurnal roost was located.   

 

McPhee Creek 
Targeted Pilbara Leaf-
nosed Bat Survey 
(Biologic 2022b; 
Appendix O) 

June and August 
2020 

Targeted 
(Pilbara Leaf-
nosed Bat) 

• Ultrasonic recorded (deployed at 77 
locations for a single night each) 

 
 

• Pilbara Leaf-nosed Bat 
(recorded at 29 sites, with 
37 calls recorded at 
caves and 74 calls 
recorded at water 
features) 

• Ghost Bat (4 scats and 1 
individual)  

• Northern Quoll (5 scats) 
• Pilbara Olive Python (1 

individual) 
McPhee Creek – Bat 
Caves Geotechnical 
Assessment (PSM 2022; 
Appendix P) 

March 2022 Geotechnica
l assessment  

An assessment of four bat caves (CMPC-10, 
13, 21 and 25) for geotechnical stability.  

 

Greater Bilby  

McPhee Creek Iron Ore 
Project  
Targeted Bilby Survey 
(Outback Ecology 2014
b) 

March, July and 
August 2013 

Targeted • Targeted Greater Bilby searches (27 
searches) 

• Motion-sensor cameras (142 camera 
nights) 

• Opportunistic observations 

• Greater Bilby (16 burrows 
with nocturnal images of 
a Greater Bilby captured 
at ten of these, although 
the number of individuals 
was estimated to be two) 
 

McPhee Creek 2014 
Bilby Monitoring Survey 
(MWH 2014a) 

July 2014 Targeted • Greater Bilby targeted searches (6 person 
hours) 

• Opportunistic recording 

• Greater Bilby presence 
confirmed, however, it 
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Survey title Year of survey Survey type Survey effort MNES species recorded 
• Motion-sensor cameras (108 camera 

nights at 26 Greater Bilby burrows) 
 

may be represented by 
only a single individual  

McPhee Creek 
Consolidated Terrestrial 
Fauna Report (Biologic 
2021a; Appendix N) 

Trip 1: 31st March 
– 8th April 2020 
 
Trip 2: 15 – 25th 
June 2020 
 
Trip 3: 25 – 30th 
August 2020 

Consolidated 
report 
including 
previous 
surveys and a 
basic/targete
d survey from 
2020 

Basic/Targeted Survey: 
• Habitat assessments (158 sites) 
• Targeted searches for Greater Bilby 
• Nocturnal searches 
• Opportunistic records  

 

• No Greater Bilby 
recorded 
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12.4.2 MNES values and habitat 

A total of nine vertebrate fauna species listed as MNES have been recorded or have the 
potential to occur in the Development Envelope (Biologic 2021a).  These are listed in Table 12-2. 

Table 12-2: MNES recorded or potentially occurring within the Development Envelope 

Species EPBC listing Record Likelihood of habitat/occurrence  

Northern Quoll 
(Dasyurus 
hallucatus) 

Endangered Confirmed 
Recorded in 
Development 
Envelope. 

This species has been recorded within 
the Development Envelope in high 
densities.  Suitable high-quality 
breeding/shelter and foraging habitat 
for the species is found within the 
Gorge/Gully and Breakaway/Cliff 
habitats and foraging/dispersal habitat 
is found in the Hillcrest/Hillslope and 
Drainage Line habitats. 

Night Parrot 
(Pezoporus 
occidentalis) 

Endangered Unlikely 
Not recorded 
in the 
Development 
Envelope. 
 

This species is considered unlikely to 
occur in the Development Envelope 
due to the presence of only suboptimal 
habitat (Triodia grasslands lacking large, 
long-unburnt grasses), the absence of a 
mosaic of samphire or chenopod 
shrubland habitat, or key seed-
producing species such as 
Uranthoecium truncatum.  Despite 
targeted surveys, the Night Parrot has 
not been recorded in the Development 
Envelope, and the species’ preferred 
foraging habitat is not present within or 
adjacent to the Development Envelope. 

Ghost Bat 
(Macroderma 
gigas) 

Vulnerable Confirmed 
Recorded in 
Development 
Envelope. 

Evidence of this species was recorded 
from eight caves within the 
Development Envelope and one cave 
within the SFEZ.  Suitable caves are 
restricted to Gorge/Gully and 
Breakaway/Cliff habitat, but also 
Hillcrest/Hillslope habitat in small 
instances.  Suitable foraging habitat 
exists across all habitats within the 
Development Envelope, with the most 
productive habitats being Drainage Line 
and Rocky Foothills, particularly when 
located near roosting habitat.   

Pilbara Leaf-nosed 
Bat (Rhinonicteris 
aurantia) 

Vulnerable Confirmed 
Recorded in 
Development 
Envelope.  

This species was recorded a total of 74 
times at 62 sites within Gorge/ Gully, 
Breakaway/ Cliff, Hillcrest/ Hillslope, 
Rocky Foothills and Drainage Line 
habitats within the Development 
Envelope during the most recent surveys 
(Biologic 2021a). 
A permanent diurnal roost was 
previously identified as likely to occur at 
Crescent Moon, however recent studies 
have determined that the presence of a 
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Species EPBC listing Record Likelihood of habitat/occurrence  
permanent diurnal roost within the 
Development Envelope is unlikely, and 
that historical records are more likely to 
have identified a non-permanent roost 
or a transitory diurnal roost that may 
have been present upon Crescent 
Moon (Biologic 2022b).  

Pilbara Olive 
Python (Liasis 
olivaceus barroni) 

Vulnerable Confirmed 
Recorded in 
Development 
Envelope.   

This species is likely to permanently 
reside in the Development Envelope,  
and it is considered likely that the 
population is a breeding population that 
acts as a source population for the 
surrounding areas.  Gorge/Gully.  
Hillcrest/Hillslope, Drainage Line and 
Breakaway/Cliff habitat provides 
breeding/shelter and foraging/dispersal 
habitat for the species, with rocky 
Foothills also providing marginal 
breeding/shelter habitat.  All water 
features are also considered highly 
important habitat for the python 
species.   

Greater Bilby 
(Macrotis lagotis) 

Vulnerable Potential to 
occur 
Previously 
recorded in 
Development 
Envelope.   

This species has previously been 
confirmed to occur in the Development 
Envelope (MWH 2014a and Outback 
Ecology 2014b), which contains three 
small patches of suitable habitat 
(Spinifex Sandplain) that could support 
the species as a resident.  However, the 
most recent survey (Biologic 2021a) did 
not record the species within the 
Development Envelope, indicating that 
a recent fire has forced the species out 
of the area.   

Northern Brushtail 
Possum (Trichosurus 
vulpecula 
arnhemensis) 

Vulnerable Potential to 
occur 
Not recorded 
in the 
Development 
Envelope. 

Although the Gorge/Gully and Drainage 
Line habitat types provide potential 
breeding/shelter and foraging/dispersal 
habitat for this species, it has not been 
recorded in the Development Envelope 
despite recent targeted survey efforts.   

Fork-tailed Swift 
(Apus pacificus) 

Migratory Likely 
Previously 
recorded in 
Development 
Envelope.   

This species has previously been 
recorded within the Development 
Envelope; however, it was not recorded 
by the most recent survey (Biologic 
2021a).  All habitats within the 
Development Envelope are considered 
suitable for the species.   

Grey Falcon (Falco 
hypoleucos) 

Vulnerable  Likely 
Not recorded 
in the 
Development 
Envelope. 

The has not been recorded within the 
Development Envelope by current or 
previous surveys, however it has been 
recorded approximately 0.93 km south 
of the Development Envelope (Biologic 
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Species EPBC listing Record Likelihood of habitat/occurrence  
 2021a).  The Drainage Line habitat within 

the Development Envelop is considered 
suitable foraging/dispersal habitat for 
the species.   

No flora species or ecological communities listed as MNES have been recorded in the 
Development Envelope or are considered likely to occur. 

A total of eight fauna habitat types have been recorded in the Development Envelope (Biologic 
2021a).  These are described in Table 12-3.  The most significant fauna habitat types for the MNES 
species known to occur or to have previously occurred in the Development Envelope are 
Gorge/Gully, Breakaway/Cliff, Hillcrest/Hillslope, Drainage Line and Spinifex Sandplain as they 
provide high value denning/breeding habitats for several MNES species.  
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Table 12-3: Fauna habitats mapped in the Development Envelope 

Fauna habitat 
type 

Description and distribution Value to MNES Extent within the 
Development 
Envelope (ha) 

Gorge/Gully Rugged, sometimes steep-sided rocky valleys incised 
into the surrounding landscape forming shallow 
gullies and gorges.  Gorges tend to be deeply 
incised, with vertical cliff faces, while gullies are 
shallower and more open.  Caves are most often 
encountered in this habitat type. 
This habitat is well represented throughout the Pilbara 
region and the conservation estate (Section 2.6.4).   

High value for Northern Quoll denning, 
foraging and dispersal, Northern Brushtail 
Possum foraging, Pilbara Leaf-nosed Bat and 
Ghost Bat roosting and foraging and Pilbara 
Olive Python denning, foraging and 
dispersal. 

141.5 

Breakaway/Cliff Characterised by a linear flat-topped platform of 
ironstone with limited vegetation cover comprising 
soft and hard spinifex and scattered Eucalyptus trees 
and shrubs.  This habitat supports an abundance of 
caves, crevices, overhangs, and other shelter 
structures.  
Well represented throughout the Pilbara region.   

High value for Northern Quoll denning, 
foraging and dispersal, Pilbara Leaf-nosed 
Bat and Ghost Bat roosting and foraging, 
Pilbara Olive Python denning, foraging and 
dispersal.   

26.3 

Drainage Line Drainage Line habitat is variable in structure and 
condition.  Vegetation within this habitat is often 
dominated by Eucalyptus species over a variable 
understory comprising mixed small to medium shrubs 
and tussock grasses.  Various temporary, semi-
permanent to permanent water holes were 
recorded. 
Widespread throughout the Pilbara region although 
condition is variable and susceptible to degradation.   

High value overall for MNES.  High value 
breeding/shelter habitat for Northern 
Brushtail possum.  High quality foraging and 
dispersal habitat for Northern Brushtail 
Possum, Northern Quoll, Ghost Bat and 
Pilbara Leaf-nosed Bat and Pilbara Olive 
Python. 

182.2 

Hillcrest/Hillslope Predominant ironstone substrate with broken rock 
exposures descending into dense growth of Acacia 
in drainage, with deep leaf litter, rubble, and gravel.   
Widespread throughout the Pilbara region.  
 

High value breeding/shelter habitat for 
Northern Quoll and Pilbara Olive Python. 
High value foraging/dispersal habitat for 
Northern Quoll, Ghost Bat, Pilbara Leaf-
nosed Bat and Pilbara Olive Python.   

707.9 
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Fauna habitat 
type 

Description and distribution Value to MNES Extent within the 
Development 
Envelope (ha) 

Spinifex 
Sandplain 

Low to flat topography on dominant sandy soils with 
soft spinifex and Acacia shrubs. 
Limited in the survey area, only occurring in two small 
patches. 
A large fire destroyed the vegetation (spinifex and 
Acacia shrubs) in 2015.  The recent survey (Biologic 
2021a) observed that the vegetation in this habitat 
has recovered well, however there are still large 
patches of unvegetated ground.   

High value breeding/burrowing, foraging 
and dispersal habitat for Greater Bilby.   
The recent survey (Biologic 2021a) observed 
two small patches of habitat suitable for 
breeding for the Greater Bilby.  Once the 
vegetation has matured and there is 
sufficient foraging habitat and shelter, it is 
possible that the Greater Bilby may return to 
the Development Envelope.   
While this habitat may be considered 
possible foraging/dispersal habitat for the 
Night Parrot, the extent within and adjacent 
to the Development Envelope is considered 
suboptimal.  This is further discussed in 
Section 12.8. 

67.0 

Rocky Foothills Low undulating rocky hills intersected by minor 
drainage lines forming gullies with some small rocky 
exposures.  This habitat supports hard spinifex with a 
mantle of gravel and pebbles and does not 
commonly form ridges, caves, or gorges.   
Widespread and common in the Pilbara region.   

Moderate value breeding/shelter for 
Northern Quoll and Pilbara Olive Python.  
High value foraging/dispersal habitat for 
Northern Quoll and Pilbara Olive Python. 

2,198.4 

Spinifex Stony 
Plain 

Flat to low undulating areas with vegetation 
dominated by Triodia hummock grasses of various life 
stages and scattered patches of various small to 
medium shrub species on gravelly clay loam 
substrates.   
Common and widespread in the Pilbara region.   

Low value to MNES.   
While this habitat may be considered 
possible foraging/dispersal habitat for the 
Night Parrot, the extent within and adjacent 
to the Development Envelope is considered 
suboptimal.  This is further discussed in 
Section 12.8.  

1,059.4 
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Fauna habitat 
type 

Description and distribution Value to MNES Extent within the 
Development 
Envelope (ha) 

Calcrete Plain Spinifex hummock grassland over a stony, calcareous 
substrate.  It is a gently undulating plain with 
scattered Corymbia trees and Acacia shrubs.  No 
rocky features comprising caves, crevices, or 
outcroppings present. 
Widespread throughout the Pilbara region.   

Low value to MNES.   82.3 

TOTAL 4,465 
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12.4.2.1 Regional extent of fauna habitat  

Detailed fauna habitat mapping has been completed for the Development Envelope; however, 
it is not available for the broader Pilbara region.  An assessment of land systems provides an 
indication of the diversity and distribution of fauna habitats present surrounding the 
Development Envelope.  Van Vreeswyk et al. (2004) classified and mapped the land systems of 
the Pilbara according to similarities in landform, soil, vegetation, geology and geomorphology.   

The dominant land systems within the Development Envelope are also the dominant land 
systems surrounding the Development Envelope: Rocklea and Capricorn land systems (Table 
12-4).  Capricorn and Rocklea land systems cover 54.8% and 34.6% of the Development 
Envelope, respectively.  Within 20 km of the Development Envelope (buffer taken from the 
centre of the Development Envelope but calculations not including within the Development 
Envelope), there is 86,909.96 ha mapped as Rocklea and 25,158.09 ha mapped as Capricorn 
land systems.   

The Rocklea land system comprises ridges, mountains and gorges which often hosts important 
caves, refugia and foraging opportunities for many species of conservation significance present 
in the region.  In the Development Envelope, the Rocklea land system was mapped as 
predominantly Rocky Foothills and Spinifex Stony Plain habitat, but also included Calcrete Plain 
habitat.   

The Capricorn land system is defined as ‘hills and ridges of sandstone and dolomite supporting 
shrubby hard and soft spinifex grasslands’.  In the Development Envelope the Capricorn land 
system was predominately mapped as Hillcrest/Hillslope, Gorge/Gully, Rocky Foothills and 
Breakaway/Cliff habitat.   

Smaller areas of the Taylor land system also adjoins the Development Envelope.  The Taylor land 
system comprises stony plains and isolated low hills of sedimentary rocks supporting hard and 
soft spinifex grasslands.  The Taylor land system mapped within the Development Envelope 
corresponds with Spinifex Stony Plain and Spinifex Sandplain habitat.  Approximately 4,911.41 ha 
of this land system has been mapped within the 20 km buffer of the Development Envelope.   

The only presence of Robe land system within the 20 km buffer zone is within the Development 
Envelope.  The Robe system is described as low limonite mesas and buttes supporting soft spinifex 
(and occasionally hard spinifex) grasslands.  The Robe land system mapped in the Development 
Envelope corresponded to a mix of habitats that are associated with the other aforementioned 
land systems: Hillcrest/Hillslope, Breakaway/Cliff, Rocky Foothills, Spinifex Stony Plain and 
Calcrete Plain habitat. 
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Table 12-4: Land systems mapped within and surrounding the Development Envelope 

Land System 
and associated 
fauna habitat 
types  

Current extent 
within the 
Chichester 
subregion 

Approximate 
current 
extent within 
conservation 
estate* 

Total extent 
within the 
Development 
Envelope 

Extent mapped within 20 
km buffer of the 
Development Envelope 

ha % % ha % ha 
Capricorn – 
Hillcrest/Hillslope, 
Gorge/Gully, 
Rocky Foothills 
and 
Breakaway/Cliff 

482,779 5.8 44 2,449 0.5 25,158.09 

Robe – 
Hillcrest/Hillslope, 
Breakaway/Cliff, 
Rocky Foothills, 
Spinifex Stony 
Plain and 
Calcrete Plain 

25,182 0.3 1 214 0.8 - 

Rocklea – Rocky 
Foothills, Spinifex 
Stony Plain and 
Calcrete Plain  

2,123,354 25.4 42 1,545 0.01 86,909.96 

Taylor – Spinifex 
Stony Plain and 
Spinifex 
Sandplain 

11,046 0.1 71 257 2.3 4,911.41 

TOTAL 4,465   
*Approximate extent of occurrence within Ex Meentheena Nature Reserve and Mungaroona Range Nature 
Reserve.  Estimates of land systems within conservation estate were approximated by calculating the total area of 
each land system within the National Reserve System using the collaborative Australian Protected Area Database 
(CAPAD) (DAWE 2020).   

In addition to mapping of broad fauna habitat types, a number of significant habitat features 
have been recorded within the Development Envelope, including caves and surface water 
pools.   

12.4.2.2 Caves 

Caves are important features in the landscape which provide shelter, stable microclimates and 
protection.  A total of 20 caves (including deep, shallow and overhangs) have been recorded 
in the Development Envelope (Biologic 2021a), of which 19 are in high value habitat types 
(Gorge/Gully or Breakaway/Cliff) and one is in a moderate value habitat type (Rocky Foothills) 
(Figure 12-2).  A further six caves have been identified outside of the Development Envelope, 
one of which is located within the SFEZ and is within high value Hillcrest/Hillslope habitat.  These 
caves and their importance for bats are described further in Sections 12.9 and 12.10. 

12.4.2.3 Surface water pools 

Surface water pools generally represent areas of high ecological productivity, particularly in arid 
environments, and support the survival of species which require continuous access to food and 
moisture.  A total of 15 surface water pools have been recorded within the Development 
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Envelope (Table 12-5 and Figure 12-3).  An additional 28 surface water pools have been 
recorded outside the Development Envelope, five of which are located within the SFEZ (Biologic 
2021a). 

Of the 15 surface water pools in the Development Envelope, five are classified as permanent, 
two are semi-permanent and eight are temporary/seasonal.  Additional temporary pooling or 
flows will occur throughout the Development Envelope following any significant rainfall events, 
particularly within gorges and gullies or minor drainage lines.  These surface water pools and their 
importance for MNES species are described further in Sections 12.10 and 12.11.
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Table 12-5: Surface water pools recorded in and near to the Development Envelope  

Pool 
identification 

Alternative 
pool 
identification  

Located 
within 
Development 
Envelope 

Approximate 
distance from 
Development 
Envelope 

Creekline 
location 

Permanence Fauna records (Biologic 2021a)  

McPhee Creek 

McPC2  No  10 km  McPhee Creek Permanent  
VMPC-78 McPC3 No  13.5 km  McPhee Creek  Semi-permanent   
VMPC-79  No  15.9 km  McPhee Creek Permanent   
WMPC-10  No  9.1 km  McPhee Creek  Temporary/seasonal   
WMPC-11  No  9.3 km  McPhee Creek  Temporary/seasonal  
WMPC-12  No  9.5 km  McPhee Creek  Semi-permanent   
WMPC-13  No  9.7 km  McPhee Creek  Temporary/seasonal   
WMPC-14  No  9.9 km  McPhee Creek  Temporary/seasonal  
WMPC-15  No  10.0 km  McPhee Creek  Permanent   
WMPC-16  No  10.7 km  McPhee Creek  Temporary/seasonal  
WMPC-17  No 11.1 km  McPhee Creek  Temporary/seasonal   
Lionel Creek 

UN1  No 9.3 km Lionel Creek Temporary/seasonal   
UN2  No 10.5 km Lionel Creek Temporary/seasonal   
VMPC-80 UN4 No  11.8 km  Lionel Creek Temporary/seasonal   
VMPC-81 UN3 No  11.3 km  Lionel Creek Permanent   
Branch of McPhee Creek 

VMPC-77 BMcPC1 No  2.1 km Branch of 
McPhee Creek 

Temporary/seasonal   

VMPC-82 BMcPC4 No  8.8 km  Branch of 
McPhee Creek  

Temporary/seasonal   
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Pool 
identification 

Alternative 
pool 
identification  

Located 
within 
Development 
Envelope 

Approximate 
distance from 
Development 
Envelope 

Creekline 
location 

Permanence Fauna records (Biologic 2021a)  

VMPC-83 BMcPC3 No  8.5 km  Branch of 
McPhee Creek  

Semi-permanent  

VMPC-84 BMcPC2 No  6.0 km Branch of 
McPhee Creek 

Semi-permanent  

Range Pools 

WMPC-01  Yes - Sandy Creek  Permanent Pilbara Leaf-nosed Bat 
recorded (2020) 
Pilbara Olive Python recorded 
(2021) 

WMPC-02  Yes - Sandy Creek  Temporary/seasonal  Pilbara Leaf-nosed Bat 
recorded (2020) 

WMPC-03  Yes - Sandy Creek  Permanent Pilbara Leaf-nosed Bat 
recorded (2020) 

WMPC-04  No 0.016 km Sandy Creek Temporary/seasonal Pilbara Leaf-nosed Bat 
recorded (historical records)  

WMPC-05  No 0.016 km  Sandy Creek Permanent Pilbara Leaf-nosed Bat 
recorded (2020 and historical 
records)  

WMPC-06  No 0.048 km Sandy Creek  Temporary/seasonal  Northern Quoll recorded 
nearby (historical record) 
Pilbara Leaf-nosed Bat 
recorded nearby (historical 
record)  

WMPC-07  No 0.048 km  Sandy Creek  Permanent Northern Quoll recorded 
nearby (historical record) 
Pilbara Leaf-nosed Bat 
recorded nearby (historical 
record) 
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Pool 
identification 

Alternative 
pool 
identification  

Located 
within 
Development 
Envelope 

Approximate 
distance from 
Development 
Envelope 

Creekline 
location 

Permanence Fauna records (Biologic 2021a)  

WMPC-08 Range 1 Yes - Sandy Creek  Semi-permanent Pilbara Leaf-nosed Bat 
recorded (2020) 

WMPC-09 Range 2 Yes - Lionel Creek  Semi-permanent Pilbara Leaf-nosed Bat 
recorded (2020) 
Pilbara Olive Python recorded 
(2021)  

WMPC-18  No, inside 
SFEZ 

Retained 
within 50 m of 
SFEZ boundary 

Spinaway Creek  Temporary/seasonal  

WMPC-19  No, inside 
SFEZ 

Retained 
within 94 m of 
SFEZ boundary 

Spinaway Creek  Temporary/seasonal Pilbara Olive Python recorded 
(2019)  

WMPC-20  No, inside 
SFEZ 

Retained 
within 139 m 
of SFEZ 
boundary 

Spinaway Creek  Temporary/seasonal  

WMPC-21 Range 3 No, inside 
SFEZ 

Retained 
within 169 m 
of SFEZ 
boundary  

Spinaway Creek Temporary/seasonal  Pilbara Leaf-nosed Bat 
recorded (historical record) 

WMPC-22  Yes -  Sandy Creek  Temporary/seasonal Pilbara Olive Python recorded 
(2020) 

WMPC-25  Yes - Lionel Creek Temporary/seasonal  Pilbara Leaf-nosed Bat 
recorded (2020) 

WMPC-26  Yes - Lionel Creek  Temporary/seasonal  Pilbara Leaf-nosed Bat 
recorded (2020) 

WMPC-27  Yes - Lionel Creek  Permanent  
WMPC-28  Yes - Sandy Creek  Permanent  



Environmental Review Document  
McPhee Creek Iron Ore Project 

Document ID v [2] 22/04/2022 323 
Uncontrolled when printed. Refer to Atlas Iron ECMS for the latest version 

Pool 
identification 

Alternative 
pool 
identification  

Located 
within 
Development 
Envelope 

Approximate 
distance from 
Development 
Envelope 

Creekline 
location 

Permanence Fauna records (Biologic 2021a)  

WMPC-29  Yes - Sandy Creek  Temporary/seasonal Pilbara Leaf-nosed Bat 
recorded (2021)  

WMPC-30  Yes - Sandy Creek  Permanent Pilbara Leaf-nosed Bat 
recorded (2021)  

WMPC-31  Yes - Lionel Creek  Temporary/seasonal Pilbara Leaf-nosed Bat 
recorded (2021) 

WMPC-32  No, inside 
SFEZ 

Retained 
within 53 m of 
SFEZ boundary 

Sandy Creek  Temporary/seasonal   

WMPC-33  Yes - Sandy Creek  Semi-permanent   
WMPC-34  Yes - Spinaway Creek  Temporary/seasonal   
Long-term reference sites 

Garden Pool  No - Nullagine River Semi-permanent  
Daylight Pool  No - Nullagine River Semi-permanent   
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12.5 Potential environmental impacts to MNES 

12.5.1 Direct impacts to MNES 

Potential direct impacts of the Proposed Action on MNES recorded or likely to occur in the 
Development Envelope include: 

• Loss and fragmentation of fauna habitat. 
• Loss or injury of fauna individuals as a result of clearing (or other construction and operational 

interactions).  

12.5.1.1 Loss and fragmentation of fauna habitat 

This section presents the approximate loss of habitat based on the Conceptual Footprint; 
however, there is some flexibility to alter the final location of Proposal elements within the 
Development Envelope.   

The Proposed Action will involve the clearing of up to 1,913 ha of native vegetation in 
predominantly Good to Excellent condition from eight mapped MNES fauna habitat types 
(Table 12-6).   

Based on the Conceptual Footprint, the habitat type that will be subject to the largest area of 
clearing (900 ha, representing 47% of total proposed clearing) will occur within the moderate 
value habitat type, Rocky Foothills.  Approximately 694.7 ha of high value habitat (comprising 
Gorge/Gully, Breakaway/Cliff, Hillcrest/Hillslope, Drainage Line and Spinifex Sandplain) will be 
removed by the Proposed Action.   

Table 12-6: Indicative clearing of MNES fauna habitat associated with the Proposed Action, based on the 
Conceptual Footprint 

Habitat type 
(Biologic 2021a) 

Habitat 
value for 
MNES 

Extent in 
Development 
Envelope 
(ha) 

Approximate 
extent within 
Conceptual 
Footprint (ha) 

Approximate 
loss in 
Development 
Envelope (%) 

Extent 
mapped 
outside of 
Development 
Envelope 
and SFEZ by 
Biologic 
(2021a) (ha) 

Gorge/Gully High 141.5 93.6 66.1 - 
Breakaway/Cliff High 26.3 17.0 64.7 1.3 
Drainage Line High 182.2 55.0 30.2 421.5 
Hillcrest/Hillslope High 707.9 504.6 71.3 1.8 
Spinifex 
Sandplain 

High 67.0 24.5 36.6 2.6 

Rocky Foothills Moderate 2,198.4 900.0 40.9 253.5 
Spinifex Stony 
Plain 

Low 1059.4 315.2 29.8 385.1 

Calcrete Plain Low 82.3 3.1 3.8 110.7 
TOTAL  4,465 1,913   
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As shown in Table 12-6, approximately 421.5 ha of Drainage Line habitat has been 
mapped beyond the Development Envelope, indicating that this habitat type is not restricted 
and will continue to persist. 

Only a limited extent of the other high value habitat types (Gorge/Gully, Breakaway/Cliff, 
Hillcrest/Hillslope and Spinifex Sandplain) have been mapped beyond the Development 
Envelope, due to the survey boundary.  Detailed fauna habitat mapping has been completed 
for the Development Envelope and approximately 1,176.4 beyond; however, it is not available 
for the broader Pilbara region.  Therefore, broad-scale Land System mapping has been used to 
assess the regional impacts of the loss of fauna habitats from the Development Envelope.   

The fauna habitat types that occur within the Development Envelope are associated with four 
land systems: Capricorn, Robe, Rocklea and Taylor.  An assessment of land systems provides an 
indication of the diversity and distribution of fauna habitats present surrounding the 
Development Envelope.  Within a 20 km buffer of the Development Envelope (buffer taken from 
the centre of the Development Envelope, but calculations do not include the Development 
Envelope), there is 86,909.96 ha mapped as Rocklea and 25,158.09 ha mapped as Capricorn 
land systems.  In the Development Envelope, the Rocklea land system was mapped 
predominantly Rocky Foothills and Spinifex Stony Plain habitat, also encompassing Calcrete Plain 
habitat.  The Capricorn land system was predominately mapped as Hillcrest/Hillslope, 
Gorge/Gully, Rocky Foothills and Breakaway/Cliff habitat.   

Approximately 4,911.41 ha of the Taylor land system is mapped within the 20 km buffer. Within 
the Development Envelope, the Taylor land system was mapped as corresponding with the 
Spinifex Sandplain and Spinifex Stony Plain habitat types.  In addition, within 200 km of the 
Proposal, approximately 1,108,145 ha of these land systems are protected within conservation 
estate (namely Ex Meentheena Station Nature Reserve and Mungaroona Nature Reserve).   

By comparing the quantity of mapped land systems (and mapped habitat) within the 
Development Envelope to the same land systems present (and predicted types of habitat) in 
the 20 km around the Development Envelope, it can be seen that these habitats are not 
restricted to the Development Envelope and will therefore remain available for use in the wider 
region.   

Approximately 430.2 ha (38.2%) of high-value habitats will remain in the Development Envelope 
and each habitat type is considered to extend beyond the Development Envelope and 
throughout the broader Pilbara region (Biologic 2021a).  While clearing is not expected to 
significantly affect the regional availability of these fauna habitats, this clearing is considered a 
significant residual impact and will be offset (Section 13).   

Approximately 900 ha of moderate value fauna habitat (Rocky Foothills) will be cleared for the 
Proposal, representing 40.9% of the extent of this habitat type within the Development Envelope 
(Table 12-6).  The loss of fauna habitat will result in reduced local availability of foraging and 
dispersal habitat for fauna.  However, approximately 1,298.4 ha (59.1%) of this habitat will remain 
in the Development Envelope and 253.5 ha has been mapped outside of the Development 
Envelope.  As such, this habitat type is considered to extend beyond the Development Envelope 
and throughout the Pilbara region (Biologic 2021a).  Therefore, clearing is not expected to affect 
the regional availability of this fauna habitat.   

Clearing of habitat and the installation of infrastructure also has the potential to fragment fauna 
habitat, disconnecting individuals and/or populations and increasing the distance between 
areas of suitable habitats, such that fauna need to travel greater distances, including across 
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cleared areas, to seek shelter or to forage.  The implications of the habitat loss for each 
MNES species are discussed in Sections 12.7 to 12.15.  

In addition to the broad habitat types, the Proposed Action will also impact caves and surface 
water pools.   

12.5.1.1.1 Caves 

Twenty caves have been recorded within the Development Envelope, all which are confirmed 
or potential roost sites for MNES bat species (Pilbara Leaf-nosed Bat and Ghost Bat).  Thirteen of 
these caves are within the Conceptual Footprint and are expected to be removed.  Direct 
impacts to the remaining seven caves within the Development Envelope will be avoided (CMPC 
05, 09, 10, 13, 16, 20 and 21), along with one additional cave within the SFEZ (CMPC-25).   Indirect 
impacts, such as structural damage from blasting and vibrations, to the four caves which have 
been identified as potential/confirmed Ghost Bat day roosts: CMPC-10, CMPC-13, CMPC-21 and 
CMPC-25 (within the SFEZ), will also be avoided.  

A geotechnical assessment of potential/confirmed Ghost Bat day roosts was carried out to 
assess the geotechnical stability of the caves, with regard to the potential impacts from blasting 
at  open pits (PSM 2022; Appendix P).  The assessment found that all four caves contained loose 
rocks of varying sizes either within the cave’s crown or walls, or immediately outside of the 
entrance to the caves.  However, for all four of the caves, the displacement of these rocks would 
not be expected to cause complete loss of access to the caves and they would, therefore, 
remain available for use by the bat species present within the Development Envelope.  The 
Proponent will implement management measures to ensure that the structural integrity of these 
caves are maintained.  These measures include a 50 m ground disturbance buffer around each 
of the four caves to ensure that no direct impacts occur.  A 50 m buffer is deemed adequate as 
it is consistent with those the Proponent has applied successfully to protect significant bat roosts 
at other sites.  The 50 m buffers are considered appropriate for the prevention of direct 
disturbance (e.g. from ground disturbance or rock dumping), which could result in the loss, or 
impacts to the structural integrity, of the caves.   Ground vibration limits and monitoring will also 
be implemented.  These measures are further described in the Terrestrial Fauna Management 
Plain (Appendix M).  

In addition, to ensure no significant impacts to the breeding cycles of significant bat species 
through the displacement of gravid females or pups from caves during the breeding period 
(October to December) the Proponent will investigate the value of temporarily blocking cave 
access.  This will prevent usage of the caves during the breeding season while mining activities 
are being undertaken.   

12.5.1.1.2 Surface water pools  

Fifteen surface water pools have been recorded within the Development Envelope, of which 14 
are within the Conceptual Footprint, and one is within five metres of the Conceptual Footprint 
(WMPC-28).  The Proponent expects to be able to avoid direct impacts to three pools (WMPC-
03, WMPC-22 and WMPC-29), noting that indirect impacts (i.e. a reduction) to the catchments 
may occur.  Nevertheless, this assessment has conservatively assumed all 15 pools within the 
Development Envelope will be impacted as a result of the Proposed Action.  Five pools will be 
retained within the SFEZ, comprising one permanent (WMPC-21), one semi-permanent (WMPC-
18) and three temporary/seasonal (WMPC-19, WMPC-20 and WMPC-32).   

Along with the five pools to remain within the SFEZ, 23 additional pools occur outside of the 
Development Envelope along the creeklines, including five permanent, four semi-permanent 
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and 14 temporary/seasonal pools.  The number and distribution of these important 
habitat features that will remain outside of the Development Envelope will minimise the creation 
of predatory choke points or significant alteration to existing predator/prey relationships.   

12.5.1.2 Loss or injury of fauna individuals as a result of clearing (or other construction and 
operational interactions) 

The use of vehicles and machinery for construction and operation of the Proposed Action has 
the potential to result in collision with MNES species that are present in the Development 
Envelope.  This may result in injury or mortality to individuals, particularly at night when nocturnal 
fauna actively forage.   

During operation, mining will be undertaken on a 24-hour basis, seven days per week.  However, 
light vehicle movements beyond the mine will occur mostly during the day and be subject to 
speed limits.  While there is potential for night-time vehicle and machinery movements to result 
in interaction, this is not expected to occur to the extent that it represents a significant impact 
to MNES species.   

Nevertheless, it is acknowledged that MNES individuals will be subject to direct impacts 
associated with mortality or injury from vegetation clearing or vehicle strike, and the loss of some 
individuals may be unavoidable.  The number of individuals affected is expected to be low and 
not significant in terms of local populations.   

The use of barbed wire fencing has the potential to result in entanglement of bat species (Pilbara 
Leaf-nosed Bat and Ghost Bat), which may result in injury or mortality of individuals.  The 
Proponent commits to avoiding the use of barbed wire fencing as far as practicable, noting the 
requirement for pastoralists to use barbed wire for stock fencing, and safety/security 
requirements around explosives and other certain facilities.  Where barbed wire fencing cannot 
be avoided, the Proponent will install reflectors to increase conspicuousness to bats.  The 
Proponent also commits to maintaining records of any fauna injury or mortality observed within 
the Development Envelope, in order to inform the review and ongoing improvement of 
management measures.  

12.5.2 Indirect impacts to MNES 

Potential indirect impacts of the Proposed Action on MNES recorded or likely to occur in the 
Development Envelope include: 

• Degradation or alteration of fauna habitat as a result of altered hydrological regimes and/or 
formation of pit lakes.   

• Disturbance to fauna individuals from noise, vibration and light.  
• Habitat degradation associated with construction or mining activity, including transmission 

of weeds, dust or increased abundance of introduced fauna species.  

12.5.2.1 Degradation or alteration of fauna habitat as a result of altered hydrological regimes 
and/or formation of pit lakes 

Surface water in the Pilbara is vital to support complex prey assemblages including invertebrates 
and frogs, which are foraging resources for MNES species.  Reduced surface water availability 
has the potential to impact these foraging resources and altered surface water regimes may 
alter the condition of fauna habitats present, as a result of changes to vegetation cover. 

Mine pits and infrastructure have the potential to reduce the catchment area of drainage lines, 
resulting in altered or degraded fauna habitats.   
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The creek catchment reductions from mining infrastructure are around 10% in McPhee 
Creek, a Branch of McPhee Creek and Sandy Creek.  Minimal catchment loss is expected for 
Spinaway Creek and there is no loss of catchment for Lionel Creek.  Some catchment flows will 
be reinstated at closure (Section 6).  These catchment losses would have a corresponding 
reduction in runoff and floor depth and volumes immediately downstream of the infrastructure.  
Given the Pilbara rainfall patterns, where most rainfall is episodic with generally short periods of 
runoff and creek flow, a small reduction in catchment peak flows is unlikely to change the 
hydrological regime to the extent that it affects the environmental values.  This is further discussed 
in Section 6.   

Five permanent, four semi-permanent and 14 temporary/seasonal pools have been mapped in 
the areas surrounding the Development Envelope.  The maximum catchment losses for these 
pools is 11% in the Branch of McPhee Creek temporary/seasonal pool (VMPC-77) located closest 
to the Development Envelope.  The three pools that the Proponent expects to be able to avoid 
direct impacts to (WMPC-03, WMPC-22 and WMPC-29) may experience a catchment reduction 
and potential changes to the persistence of water in these pools.   

Dewatering stages of the Proposal will result in the discharge of surplus water into creeks.  The 
release of this water into the environment has the potential to alter the hydrological regimes 
within the creek catchments.  The downstream extent of measurable surface flow as a result of 
surplus water discharge during natural no flow conditions is referred to the ‘wetting front’.  The 
maximum wetting fronts for each under peak discharges have been modelled as: 

• 15 km in McPhee Creek 
• 7 km in Branch of McPhee Creek  
• 12 km of Lionel Creek.  

Controlled discharge to these creeks will not be continuous and peak discharge will only occur 
early in mine life.  It is likely that the maximum wetting fronts on each creek would only be 
reached for a short time (one to three years), if at all.  Discharges are not expected to have a 
significant impact to the environmental values along these creeks due to the short term nature 
of peak discharges and the adaptation of these creeks to highly variable flows.  Following 
cessation of dewatering, the hydrological regimes will return to pre-mining conditions with long 
dry periods and slightly reduced peak flows due to catchment reduction.   

12.5.2.2 Disturbance to fauna individuals from noise, vibration, and light 

Light emissions from mine infrastructure have the potential to attract invertebrates, which may 
alter the prey assemblage in areas of suitable habitat in the Development Envelope and 
subsequently alter the nocturnal foraging behaviours of fauna which prey on invertebrates.  The 
Proponent commits to managing light spill by the use of directional lighting to ensure that light 
emissions are focused towards active construction and operational activities and away from 
areas of retained habitat.  This will minimise light spill impacts to nocturnal fauna which may 
occur in areas of retained habitat.  On this basis, light emissions will not be considered further in 
this section. 

Noise and vibration emissions arising from the construction and operation of the Proposed Action 
have the potential to disturb some MNES species present in the Development Envelope.  Blast 
vibrations have the potential to temporarily interfere with the ability of some species to detect 
prey or predators; however, blasts are expected to be brief and sporadic and are not expected 
to result in long-term or continuous disturbance.  In the event that individuals are disturbed, it is 
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likely only to be temporary and individuals are expected to return following cessation of 
blasting.  The potential impacts of vibrations to caves are discussed in Section 12.5.1.1.1. 

12.5.2.3 Habitat degradation associated with construction or mining activity, including 
transmission of weeds, dust or increased abundance of introduced fauna species  

Construction and operation of the Proposed Action has the potential to introduce and/or 
spread weed species as a result of clearing and vehicle and machinery movements.  Increased 
or new weed presence may degrade the condition of fauna habitats present and increase fire 
intensity.  The Proponent will implement weed management measures including vehicle and 
machinery hygiene procedures and weed monitoring and control measures, to minimise the risk 
of weed spread.  The Proponent will undertake targeted control of Rubber Bush (a Declared 
Pest), which is already present in the Development Envelope, to avoid the spread of this existing 
weed into new areas.  These measures are expected to ensure that this potential impact is 
appropriately managed and, on this basis, is not considered further.   

The Proposed Action has the potential to result in increased airborne dust levels as a result of 
clearing for construction and operation of the mine. An air quality assessment found that some 
surface water pools and caves within the Development Envelope may experience heightened 
levels of dust deposition (ETA 2021).  Furthermore, dust deposition may have a negative impact 
on surface water pools.  The Proponent will implement dust management measures to suppress 
airborne dust emissions arising from construction and operation activities, as outlined in the 
Terrestrial Fauna Management Plan (Appendix M).  Nevertheless, even with potential elevated 
dust levels as a result of the Proposed Action, the MNES species within the Development 
Envelope are adapted to the dusty climate of the Pilbara, and dust emissions will not result in 
permanent changes to fauna habitat.  On this basis, this potential impact is not considered 
further.  

The Proposed Action also has the potential to increase the risk of feral fauna predation on MNES 
species which occur in the Development Envelope.  Clearing can displace native fauna from 
habitat and enhance feral predator access to areas of retained habitat, increasing the risk of 
injury or mortality of native fauna individuals.  Inappropriate waste management can also 
attract feral predators.  Feral cats are known threats to a number of MNES relevant to this 
assessment and were recorded in the Development Envelope during recent survey effort 
(Biologic 2021a).  Feral cats generally prefer live prey; however, are also known to scavenge.  
The Proponent commits to implement appropriate waste management to prevent feral fauna 
attraction and to undertake feral fauna control in response to sightings within the Development 
Envelope to minimise the risk of increased predation on MNES.  On this basis, the Proposed Action 
is not predicted to result in a significant impact to MNES species from feral predators. 

The Cane Toad is a recognised threat to a number of MNES and is not currently present in the 
Pilbara region of Western Australia.  Prediction models suggest that in the instance that cane 
toads establish within Western Australia, they are likely to be restricted to a narrow coastal 
corridor from northern Australia (Tingley et al. 2012).  This modelled distribution corridor is not near 
to the Development Envelope.  Actions associated with the Proposed Action are not expected 
to result in the introduction of Cane Toad to the area.   

12.5.3 Cumulative impacts to MNES 

Detailed fauna habitat mapping has been completed in the Development Envelope; however, 
detailed mapping at the same scale is not available for the Pilbara region.  Land System 
mapping at a regional level by DPIRD provides an opportunity to assess cumulative impacts on 
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broad landscape units, as a surrogate for fauna habitat.  The relationship between the 
land systems and fauna habitat types present within the Development Envelope is discussed in 
Section 12.4.2.1.  The cumulative impacts on land systems have been considered within a 200 km 
radius of the Proposed Action, based on an assessment of proposed and undeveloped major 
mine projects.  The projects assessed for cumulative impacts are outlined in Section 7.4.3. 

The cumulative losses of land systems are shown in Table 12-7.  The greatest cumulative impact 
on land systems associated with the Proposed Action, and other nearby projects, is the loss of 
approximately 28% of the Robe land system within the Chichester subregion. It should be noted 
that this loss is highly conservative, given that calculations were based on the approximate 
extent of the land system within the entire development envelope of each project, rather than 
the disturbance footprint.   

Table 12-7: Cumulative impacts on land systems within a 200 km radius of the Proposed Action  

Land system 
(unit) 

Extent in 
Chichester 
subregion (ha) 

Approximate 
extent of loss 
within 
Development 
Envelope (ha; % 
of current 
extent) 

Clearing from 
nearby projects* 
(ha) 

Approximate 
cumulative loss 
(ha; % of current 
extent) 

Capricorn 482,779 1,408.8 (0.3%) 16,458 17,866.5 (3.7%) 
Robe 25,182 75.6 (0.3%) 7,002 7,077.23 (28.1%) 
Rocklea 2,123,354 345.3 (0.02%) 7,282 7,626.83 (0.36%) 
Taylor 11,046 83.0 (0.8%) - 83.0 (0.75%) 
TOTAL 2,642,361 4,465 (0.2%)   
*Areas proposed to be cleared for each land system are based on the approved clearing limits or conservatively on 
the extent of the land systems in the entirety of the development envelopes.  This is therefore a conservative estimate 
of the clearing of these land systems.   

The Proposed Action will result in the clearing of up to 1,913 ha of native vegetation, comprising 
eight broad habitat types, in addition to the potential clearing of approximately 159,000 ha from 
other projects within 200 km of the Proposed Action (see Section 7.4.3).  The current (2018) extent 
of vegetation within the Pilbara region is 17,731,765 ha (GoWA 2019).  Based on the predicted 
impacts, clearing for the Proposed Action will contribute a further 0.01% to vegetation clearing 
within the bioregion (Table 7-12).   

The clearing of up to 1,913 ha of native vegetation that comprises a range of different value 
habitat types for fauna species is considered to be a significant cumulative impact.  Therefore, 
environmental offsets are proposed and outlined in Section 13.   

12.6 Mitigation 

The design process for the Proposed Action has applied mitigation measures as far as 
practicable to minimise, and avoid where possible, potential impacts of the Proposed Action on 
MNES.  The Proponent has designed the Proposed Action to avoid direct impacts to high value 
denning/breeding or roosting habitat for Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat and 
Pilbara Olive Python through the establishment of the SFEZ (Table 12-8).  The SFEZ is outside the 
Development Envelope and will exclude all mining activities.   
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Table 12-8: Fauna habitat located within the significant fauna exclusion zone 

Fauna habitat type Habitat value Extent in 
Development 
Envelope (ha) 

Extent to be retained 
(within the SFEZ) (ha) 

Gorge/Gully High 141.5 10.7 
Breakaway/Cliff High 26.3 0.2 
Drainage Line High 182.2 - 
Hillcrest/Hillslopes High  707.9 104.3 
Spinifex Sandplain High 67.0 - 
Rocky Foothills Moderate 2,198.4 72.5 
Spinifex Stony Plains Low 1,059.4 8.1 
Calcrete Plain Low 82.3 - 
Total  4,465 195.8 

The SFEZ was factored into mine planning for the Proposed Action early in the design process, as 
it was recognised as a particularly high value gorge system with five surface water pools, which 
coincide with a high number of MNES records.  The SFEZ will retain high value fauna habitat 
including approximately 115.1 ha of high value fauna habitat (Table 12-8) (comprising 
Gorge/Gully, Breakaway/Cliff and Hillcrest/Hillslope), one cave (CMPC-25; day roost for Ghost 
Bat and nocturnal refuge for Pilbara Leaf-nosed Bat) and five surface water pools (one 
permanent, one semi-permanent and three temporary/seasonal).   

The SFEZ is connected to corridors of fauna habitat that extent outside of the Development 
Envelope, allowing fauna to disperse to the wider area and access retained areas of the 
Development Envelope.  Along with the habitats that will remained within and extent outside of 
the Development Envelope, there are a number of important habitat features that will remain 
available for fauna.  This includes five bat caves and 23 surface water pools that occur outside 
of the Development Envelope, in addition to the seven caves that will not be directly impacted 
by the Proposed Action and those being retained within the SFEZ (Figure 12-4).  The connectivity 
of the SFEZ to the habitat available outside of the Development Envelope, as well as the number 
and distribution of alternative important habitat features outside of the Development Envelope 
will therefore minimise the creation of predator choke points or significant alteration to existing 
predator/prey relationships.  Table 12-9 summarises the mitigation that will be applied to the 
Proposed Action.  
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Table 12-9: Application of mitigation hierarchy for MNES 

Potential impact Avoidance Mitigation Rehabilitation  Residual impact 

Direct impact: loss 
and fragmentation of 
fauna habitat 
 

• The Proposed Action will 
avoid direct impacts to 
seven of the 20 recorded 
bat roosts (CMPC-05, 
CMPC-09, CMPC-10, 
CMPC-13, CMPC-16, 
CMPC-20 and CMPC-21), 
including three 
confirmed/potential Ghost 
Bat day roosts in the 
Development Envelope.   

• The Proponent has 
designed the Proposed 
Action to avoid direct 
impacts to areas of high 
value habitat through 
establishment of the SFEZ.  
This includes retaining one 
bat roost (CMPC-25) that is 
a day roost for the Ghost 
Bat, and five surface water 
pools:  
• WMPC-21 

(permanent) 
• WMPC-18 (semi-

permanent) 
• WMPC-19, WMPC-20 

and WMPC-32 
(temporary/seasonal). 

• No structural impact to 
any of the four retained 
potential/confirmed Ghost 
Bat day roosts (CMPC-10, 
CMPC-13, CMPC-21 and 
CMPC-25). Blast vibration 
trigger/thresholds values 
will be implemented. 
Management measures to 

• The Conceptual Footprint 
has been minimised as far 
as practicable to reduce 
clearing to no more than 
1,913 ha of native 
vegetation (representing 
fauna habitat), including 
approximately 694.7 ha of 
high value fauna habitat 
within the Development 
Envelope. 

• Clearing areas will be 
clearly demarcated in the 
field and no clearing will 
occur outside the 
approved clearing areas 
under the Ground 
Disturbance Permit 
Procedure.  

• Progressive rehabilitation 
will be undertaken as 
areas become available. 

• Rehabilitation will occur 
with vegetation comprised 
of native species of local 
provenance in 
accordance with the Mine 
Closure Plan (Appendix A).  

• Rehabilitation will 
incorporate fauna habitat 
niches through the 
incorporation of logs and 
rocks.   

• Clearing for the Proposal 
will remove up to 1,913 ha 
of fauna habitat, including 
approximately 694.7 ha of 
high value MNES fauna 
habitat, based on the 
Conceptual Footprint.  
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Potential impact Avoidance Mitigation Rehabilitation  Residual impact 
ensure no structural 
damage to these caves 
are outlined in the 
Terrestrial Fauna 
Management Plan 
(Appendix M).   

• The Proponent expects to 
be able to avoid direct 
impacts to three pools 
(WMPC-03, WMPC-22 and 
WMPC-29), noting that 
indirect impacts (i.e. a 
reduction) to the 
catchments may still occur 
resulting in a modification 
of inflows and potential 
changes to the 
persistence of water in 
these pools.   

Direct impact: loss or 
injury of fauna 
individuals as a result 
of clearing (or other 
construction and 
operational 
interactions) 
 

• The Proponent has 
designed the Proposed 
Action to avoid direct 
impacts to areas of high 
value habitat within the 
SFEZ.   

• Vegetation clearing will 
commence from a 
disturbed edge to an 
undisturbed area, where 
practicable, to encourage 
mobile fauna to naturally 
relocate into adjacent 
areas. 

• Vehicle strike will be 
minimised by enforcing 
speed limits within the 
Development Envelope.  

• Barbed wire fencing will be 
avoided where possible.  If 
barbed wire fencing can't 
be avoided, reflectors will 
be installed to deter bats.   

• Fencing will be installed 
around turkeys’ nests 

Not applicable.  • Loss or injury of fauna 
individuals as a result of 
the Proposal is expected 
to be managed through 
the implementation of a 
Terrestrial Fauna 
Management Plan 
(Appendix M). 
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Potential impact Avoidance Mitigation Rehabilitation  Residual impact 
• Personnel and visitors will 

undergo inductions and 
site awareness training 

• Signage will be installed 
along roads where 
appropriate 

• Significant fauna 
interactions/sightings are 
to be recorded to identify 
and better manage 
hotspots  

• A pre-clearance survey for 
Greater Bilby burrows will 
be undertaken within 
Spinifex Sandplain habitat.   

• Fauna entrapment within 
mine infrastructure or 
equipment will be 
minimised through 
implementation of the 
following measures:  
• All bins storing 

putrescible waste will 
have secure lids 

• Skip bins will have 
access/egress ramps 

• Domestic waste 
facilities will be fenced 

• Operational water 
sources (tanks, ponds, 
dams) will be fenced 
and/or have fauna 
egress mats installed. 

Indirect impact: 
degradation or 
alteration of fauna 
habitat as a result of 
altered hydrological 

• Avoidance of impacts to 
fauna habitat from mine 
dewatering and surface 
water discharge is not 
possible for this Proposal  

• Total volume of 
dewatering cannot be 
minimised.  However, the 
Proponent is investigating 
an early commencement 
of dewatering (subject to 

• Waste dumps will be 
rehabilitated at closure to 
ensure they are stable and 
revegetated.   

• Temporary infrastructure 
will be removed and 

• Impacts to fauna habitat 
as a result of altered 
hydrological regimes 
and/or formation of pit 
lakes will be managed 
through the 
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Potential impact Avoidance Mitigation Rehabilitation  Residual impact 
regimes and/or 
formation of pit lakes 

• Avoidance of impacts to 
fauna habitat from the  
interruption to surface 
water runoff is no possible.   

approvals) to minimise 
peak dewatering rates 
and subsequently reduce 
surplus water discharge 
rates and wetting fronts.   

• Discharge rates will be 
managed between creeks 
to minimise impacts to 
pools and long-term 
mounding in alluvial 
aquifers.  

• Discharge locations will be 
constructed with scour 
and erosion protection.  

• Only water that is surplus to 
operational requirements 
will be discharged.  

• Surface water 
management during 
mining and closure will be 
designed to reduce 
adverse impacts on the 
natural function and 
environmental value of 
watercourses, water 
quality and sheet flow 
downstream of the mine 
area. 

• A Water Management 
Plan (Appendix B) will be 
implemented.  

natural flow paths and 
catchments, re-
established in these areas. 

implementation of the 
Water Management Plan 
(Appendix B). 

Indirect impact: 
disturbance to fauna 
individuals from 
noise, vibration and 
light 

• Noise modelling predicts 
that noise will not exceed 
70 dB at the seven caves 
being retained in the 
Development Envelope 
and SFEZ.   

• Lighting will be directed 
towards work areas only.  

• The Proponent will 
investigate the value of 
blocking access to diurnal 
caves for Ghost Bat during 
breeding season, with 
input from appropriate 

Not applicable.  • Disturbance to fauna 
individuals from noise, 
vibration and light will be 
managed through the 
implementation of the 
Terrestrial Fauna 
Management Plan 
(Appendix M).   
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Potential impact Avoidance Mitigation Rehabilitation  Residual impact 
biological sciences 
specialist, when mining 
activities are in the vicinity.  

 
Indirect impact: 
habitat degradation 
associated with 
construction or 
mining activity, 
including 
transmission of 
weeds, dust or 
increased 
abundance of 
introduced fauna 
species 

• The Proponent commits to 
avoiding the introduction 
of new weed species and 
spread of existing weed 
species through the 
implementation of hygiene 
procedures and weed 
management measures.    
Standard measures 
include the inspection of 
mobile plant/equipment 
arriving and departing 
from the Proposal.   

• Complete avoidance of 
impacts to fauna from dust 
is not possible. 

• The Proponent commits to 
undertaking weed control 
in areas around the 
clearing front and in 
retained native vegetation 
adjacent to cleared areas. 

• Feral cat control will be 
undertaken in response to 
observations of activity. 

• Additional measures will 
be implemented to 
reduce feral predators, 
including ensuring all bins 
storing putrescible waste 
have secure lids to avoid 
attracting fauna and 
recording feral fauna 
sightings. 

• The Proponent commits to 
implementing standard 
dust management 
measures to minimise dust 
emissions and subsequent 
deposition on retained 
native vegetation in 
proximity to disturbance.  
This may include, but is not 
limited to: 
• Implementation of 

speed limits on 
unsealed roads 

• Utilisation of water 
carts to limit dust 
generation from 
exposed surfaces 

• Weeds will be managed 
during closure as part of 
the rehabilitation process.   

• Habitat degradation 
associated with 
construction or mining 
activity, including the 
transmission of weeds, dust 
or increased abundance 
of introduced predators, 
will managed through the 
implementation of the 
Terrestrial Fauna 
Management Plan 
(Appendix M).   
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Potential impact Avoidance Mitigation Rehabilitation  Residual impact 
• Blast plans to consider 

meteorological 
conditions. 
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12.7 Northern Quoll 

12.7.1 Ecology and distribution 

The Northern Quoll (Dasyurus hallucatus) is listed as Endangered under the EPBC Act and the BC 
Act.  This species is a predatory marsupial that was once widely distributed across northern 
Australia; however, it is now restricted to three isolated populations in the Pilbara, the 
Kimberley/Northern Territory, and Queensland, in addition to a number of islands along the north 
coast.  The Pilbara and Kimberley/Northern Territory populations retain high levels of genetic 
diversity. 

The Northern Quoll inhabits rocky habitats which provide diversity of microhabitats, retain water, 
and provide protection from predators.  Northern Quolls breed once each year, producing on 
average of seven offspring which are born after a gestation period of 21 to 26 days.  Young 
become reproductively mature at about 11 months.  They are short lived with most individuals 
surviving only one breeding season; however, some individuals have been reported to survive 
for a second season (Cook 2010).  Northern Quolls are opportunistic omnivores which consume 
a wide range of invertebrates and small vertebrates, in addition to fruit, nectar, carrion and 
human refuse (van Dyck and Strahan 2008). 

A total of 8,172 records are located in the Pilbara and Kimberley regions of Western Australia 
(DBCA 2019a), of which approximately 4,537 historical records are from the Pilbara (Dunlop et 
al. 2018).  The majority of these are recent records with 315 records, or less than 8% of all records, 
dating prior to 2009.  Records from the Pilbara bioregion are scattered across the four subregions: 
the Hamersley, Fortescue Plains, Chichester and Roebourne Plains subregions.  The majority of 
recent records have come from the Rocklea, Macroy and Robe land systems (DAWE 2020c). 

The EPBC Act referral guideline for the Northern Quoll (DoE 2016) defines habitat critical to the 
survival of the Northern Quoll as the following: 

• Offshore islands where the Northern Quoll is known to exist 
• Rocky habitats such as ranges, escarpments, mesas, gorges, breakaways, boulder fields, 

major drainage lines or treed creek lines 
• Structurally diverse woodland or forest areas containing large diameter trees, termite 

mounds or hollow logs. 

Dispersal and foraging habitats associated with or connecting populations important for the 
long-term survival of the species is also considered habitat critical to the survival of Northern 
Quoll. 

The guideline (DoE 2016) defines populations important for the long-term survival of the species 
as:  

• High density quoll populations that occur in refuge-rich habitat that is critical to the survival 
of the species - this includes habitat where Cane toads are present 

• Populations that are free of Cane toads and are unlikely to sustain Cane toad populations 
upon their arrival, for example, populations within a desert context and without permanent 
water 

• Populations subject to conservation or research programs - that is, populations that are 
monitored by government agencies or universities.  
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The referral guidelines (DoE 2016) for the species indicate that a high-density population 
may be characterised by numerous camera triggers of multiple individuals across multiple 
cameras or trap sites.  A low-density population may be characterised by infrequent captures 
of one or two individuals confined to one or two traps or where trapping has captured no 
individuals, but there is latrine evidence.   

Key threats to the Northern Quoll population include habitat clearing, modification and land use 
change, the Cane toad, inappropriate fire regimes, weeds and feral predators such as cats (Hill 
and Ward 2010).   

12.7.2 Occurrence in the Development Envelope 

Northern Quoll has been recorded 66 times in the Development Envelope from current and 
previous surveys, with the majority of records from the southern half of the Development 
Envelope (Biologic 2021a; MWH 2014b; Outback Ecology 2012b; Outback Ecology 2012a).   

During the recent survey (Biologic 2021a), Northern Quoll was recorded six times in the 
Development Envelope via secondary evidence (scats), with one further record from the SFEZ.  
All six records from the Development Envelope were from Gorge/Gully and Breakaway/Cliff 
habitats and one record from within the SFEZ was in Hillcrest/Hillslope habitat type. 

Previous surveys (MWH 2014b; Outback Ecology 2012a; Outback Ecology 2012b) document 60 
records from the Development Envelope.  Records include trapped individuals, camera trap 
images and secondary evidence including scats and tracks.  In some instances, multiple records 
have been recorded from single locations.  A further 19 previous records are from the SFEZ.  One 
previous record is of a female carrying pouch young, indicating that breeding occurs locally 
(Biologic 2021a).  Previous records are from a number of habitat types including Gorge/Gully, 
Breakaway/Cliff, Hillcrest/Hillslope, Rocky Foothills and Drainage Line.  

The relatively low number of records from the current survey (Biologic 2021a) are considered 
likely due to the lower survey effort which did not specifically target the species.  Previous surveys 
are considered to have thoroughly documented the occurrence of the Northern Quoll within 
the Development Envelope, and it is anticipated that additional targeted surveys of the species 
would yield more results.  The combined survey results indicate there is a high-density breeding 
population of Northern Quoll in the Development Envelope that satisfies the definition of an 
important population for the survival of the species in the EPBC Act referral guideline for the 
endangered northern quoll Dasyurus hallucatus (DoE 2016).  Locations of Northern Quoll records 
from in the Development Envelope are depicted in Figure 12-5. 

In addition to the above, there are a further 22 records from previous surveys (MWH 2014b; 
Outback Ecology 2012a; Outback Ecology 2012b) from outside of the Development Envelope, 
including along the creeklines which extend south of the Development Envelope.   

A number of habitats within the Development Envelope are of high value to Northern Quoll 
denning/breeding and foraging which likely satisfy the definition of critical habitat for the species.  
These total 875.7 ha and comprise: 

• Gorge/Gully – 141.5 ha 
• Breakaway/Cliff – 26.3 ha 
• Hillcrest/Hillslope – 707.9 ha. 
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Microhabitat features present in these broad habitat types, including rocky terrain, 
caves, crevices and overhangs which provide shelter, combined with proximity to water, 
provide suitable denning opportunities.  Northern Quoll are resident in the Development 
Envelope utilising suitable denning sites within these habitat types.   

Other suitable foraging and dispersal habitat present in the Development Envelope are 
considered moderate value habitats and include 2,380.6 ha of: 

• Drainage Line – 182.2 ha 
• Rocky Foothills – 2,198.4 ha. 

Drainage Line habitat in close proximity to breeding habitat also provides foraging and dispersal 
habitat, particularly when suitable vegetation cover is present as is the case in the northern part 
of McPhee Creek.  This creek provides surface water pools, vegetation cover and granite 
boulders adjacent to Gorge/Gully habitat.  Two other creeklines, Branch of McPhee and Lionel 
Creek also contain suitable foraging habitat but to a lesser extent, with less available breeding 
habitat nearby (Biologic 2021a).  This habitat type is not considered critical habitat. 

Northern Quoll have also been recorded in the Rocky Foothills habitat type.  The undulating 
topography intersected by minor drainage lines with adequate vegetation cover likely supports 
foraging and dispersal.  Small rocky breakaway areas may provide pockets of additional 
breeding habitat; however, those habitat features are not as abundant as in Gorge/Gully, 
Breakaway/Cliff and Hillcrest/Hillslope habitat and therefore, Rocky Foothills are considered 
moderate value habitat.  This habitat type is not considered critical habitat. 

Remaining habitats present within the Development Envelope are likely to be of low value to 
Northern Quoll.
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12.7.3 Assessment and significance of residual impact 

An assessment of the Proposed Action impacts to Northern Quoll is detailed in Table 12-10 with 
reference to the Significant Impact Guidelines (DoE 2013).
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Table 12-10: Assessment of the significance of impacts to Northern Quoll 

Significant impact criteria for an 
Endangered species  

Assessment of impacts to Northern Quoll 

Potential to cause a long-term 
decrease in the size of a 
population 

The Northern Quoll has been recorded 66 times within the Development Envelope, including six recent 
records (Biologic 2021a) and 60 historical records (MWH 2014b; Outback Ecology 2012a; Outback 
Ecology 2012b).  The local population of Northern Quoll present in the Development Envelope is 
considered to be a high-density population. 
The Proposed Action has been designed to avoid impacts to high value habitat, comprising 
Gorge/Gully, Breakaway/Cliff habitat and Hillcrest /Hillslope, including through establishment of the 
SFEZ.  Within the SFEZ, 115.1 ha of high value habitat types for Northern Quoll will be retained, and survey 
results indicate that the SFEZ is likely to have a high density population of the species (Biologic 2021a).  
In addition, 72.5 ha of moderate value habitat for the Northern Quoll will also be retained within the 
SFEZ.  Each of the high value habitats for the Northern Quoll are considered to occur outside of the 
Development Envelope and throughout the broader Pilbara region (Section 12.5.1.1). 
Based on the Conceptual Footprint, approximately 615.2 ha of high value Northern Quoll habitat will be 
cleared.   The removal of this high value habitat would likely reduce the long-term carrying capacity of 
the area for this species, therefore the Proposed Action is considered likely to cause a long-term 
decrease in the size of a population.   

Potential to reduce the area of 
occupancy of the species 

‘Area of occupancy’ is defined as the area within a species’ extent of occurrence which is occupied 
by that species (IUCN 2012).   Based on the Conceptual Footprint, the Proposed Action will result in the 
removal of approximately 615.2 ha of high value breeding/denning and foraging habitat locally 
(comprising Gorge/Gully, Breakaway/Cliff and Hillcrest/Hillslope habitat).  
On this basis, the Proposed Action may reduce the area of occupancy of the species. 

Potential for fragmentation of an 
existing population into two or 
more populations 

Northern Quoll is a species with variable home ranges (DAWE 2020c).  Smaller home ranges may occur 
in times and in locations where there are abundant food resources (Cook 2010).  Cook (2010) estimated 
home ranges for males as 64.2 ha and 6.8 ha for females, based on a study in the Kimberley.  Northern 
Quoll has been recorded persisting and moving around existing mine operations in the Pilbara 
(Oakwood 2008).  Survey results indicate that a high density of individuals is likely to persist in the SFEZ, 
where 115.1 ha of high value Northern Quoll habitat will be retained.  The SFEZ is connected to corridors 
of fauna habitat that extend outside of the Development Envelope, which will allow Northern Quoll 
individuals to disperse to the wider area and access retained areas of the Development Envelope.  
Northern Quoll often rely on Drainage Line habitats for dispersal, and there are drainage lines leading 
away from the Development Envelope that would provide dispersion routes (Figure 12-4).  Each of the 
high value habitats for the Northern Quoll are considered to occur outside of the Development 
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Significant impact criteria for an 
Endangered species  

Assessment of impacts to Northern Quoll 

Envelope and throughout the broader Pilbara region, which will remain available for the Northern Quoll 
to disperse throughout (Section 12.5.1.1).   
Given the retention of high value habitat in the SFEZ and approximately 260.5 ha (29.7%) of high value 
habitat within the Development Envelope, and the species’ ability to readily disperse, the Proposed 
Action is not predicted to fragment the local population.   

Potential to adversely affect 
habitat critical to the survival of a 
species 

The Development Envelope supports habitats which satisfy the definition of critical habitat for the 
species; specifically, the rocky habitats Gorge/Gully, Breakaway/Cliff and Hillcrest/Hillslope which 
provide high value breeding/denning and foraging habitats for the Northern Quoll.   
The listing advice and Northern Quoll Referral Guidelines indicate that the removal, degradation, and 
fragmentation of habitat as a consequence of mining activities, transport infrastructure or agricultural 
activities has the potential to adversely affect the survival of the species (TSSC 2005; DoE 2016).   
Consequently, the Proposed Action has the potential to adversely affect habitat defined as critical to 
the survival of the species locally due to the clearing of approximately 615.2 ha of high value habitat 
(comprising Gorge/Gully, Breakaway/Cliff and Hillcrest/Hillslope).  This is considered a significant residual 
impact and environmental offsets are therefore proposed.   

Potential to disrupt the breeding 
cycle of a population 

Northern Quoll are known to breed in rocky habitats and evidence of breeding has been previously 
recorded in the Development Envelope from a trapped female carrying pouch young during the 
2011/2012 baseline survey (Biologic 2021a; Outback Ecology 2012b).  Northern Quolls typically breed 
once per year, and both males and females have low post-breeding survival rates (Hill and Ward 2010).  
Optimisation of offspring survival rates is crucial to ensure that the population continues in the following 
breeding season.  Based on the Conceptual Footprint, approximately 615.2 ha of high value habitat 
(Gorge/Gully, Breakaway/Cliff and Hillcrest/Hillslope), which is considered high value denning/breeding 
habitat.  This loss of high value habitat may disrupt the breeding cycle of the local population, given 
that the Northern Quoll breeds once per year and post-breeding mortality rates are high.  Therefore, this 
clearing of high value habitat is considered a significant residual impact and environmental offsets are 
proposed.   

Potential to modify, destroy, 
remove isolate or decrease the 
availability or quality of habitat to 
the extent that the species is likely 
to decline 

The Proposed Action has been designed to avoid impacts to high value habitat, including through the 
implementation of the SFEZ.   
Based on the Conceptual Footprint, the Proposed Action will result in the clearing of approximately 
615.2 ha of high value denning/breeding and foraging habitat, comprising Gorge/Gully, 
Breakaway/Cliff and Hillcrest/Hillslope habitats and 955 ha of other potential foraging and dispersal 
habitat.  However, approximately 260.5 ha (29.7%) of high value habitat and approximately 1,425.6 ha 
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Significant impact criteria for an 
Endangered species  

Assessment of impacts to Northern Quoll 

(59.9%) of other suitable foraging and dispersal habitats (Drainage Line and Rocky Foothills) will remain 
available in the Development Envelope and these habitats are expected to continue to support the 
local Northern Quoll population.  In addition, at least 115.1 ha of high value habitat will be retained 
within the SFEZ along with 72.5 ha of moderate value habitat.  
Each of the habitat types are considered widespread throughout the Pilbara region (Section 12.5.1.1), 
and progressive clearing methods are proposed to allow individuals to move away from the clearing 
front and disperse throughout the remaining habitat in the Development Envelope, SFEZ and wider 
landscape.  Furthermore, there is good dispersal habitat present along the Drainage Lines which would 
be minimally impacted by the Proposed Action.  These mitigation measures will be implemented to 
reduce the impact to Northern Quoll; however the Proposed Action may result in species decline.  The 
clearing of high value Northern Quoll habitat is considered a significant residual impact and therefore 
environmental offsets are proposed.   

Potential to result in invasive 
species that are harmful to an 
endangered species becoming 
established in the endangered 
species’ habitat 

The Cane Toad is the invasive species which poses the greatest threat to Northern Quoll; however, it is 
not currently established in the Pilbara and the Proposed Action is not expected to increase the 
likelihood of the Cane Toad being introduced to the Development Envelope.   
Feral cats are known to occur in the Development Envelope.  The Proponent will implement feral cat 
control in the Development Envelope to minimise the risk of predation. 

Potential for the introduction of 
disease that may cause the 
species to decline 

Currently there are no known diseases harmful to Northern Quoll and the Proposed Action is unlikely to 
introduce disease that may cause the species to decline. 

Potential to interfere with the 
recovery of the species 

While the Proposed Action will result in the loss of a proportion of habitat, the potential impacts are not 
expected to affect the overall viability of the local population.  The Proponent will implement 
management measures that are consistent with actions identified in the species recovery plan (Hill and 
Ward 2010), to address key threats.  These measures are outlined in the Terrestrial Fauna Management 
Plan (Appendix M) and include the control of feral animals, control of the spread and/or introduction of 
weeds, and speed limits and staff training to minimise incidental mortality of fauna individuals.  As such, 
the Proposed Action is not expected to lead to a long-term decrease in the size of the local population 
or interfere substantially with the recovery of the species.   
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12.7.4 Environmental outcomes 

Based on the Conceptual Footprint, the Proposed Action is predicted to result in the following 
environmental outcomes in relation to Northern Quoll: 

• Clearing of approximately 615.2 ha of high value denning/breeding and foraging habitat. 
• Retention of 115.1 ha of high value and 72.5 ha of moderate value denning/breeding and 

foraging habitat within the SFEZ.   
• The local population of Northern Quoll will continue to utilise retained habitats within the 

Development Envelope and SFEZ. 
 
The clearing of approximately 615.2 ha of high value denning/breeding and foraging habitats 
for the Northern Quoll (comprising Gorge/Gully, Breakaway/Cliff and Hillcrest/Hillslope habitat) 
is considered to be a significant residual impact and offsets will be provided (Section 13).  
Potential impacts of the Proposed Action on this species will be minimised through the 
implementation of the Terrestrial Fauna Management Plan (Appendix M).   
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12.8 Night Parrot 

12.8.1 Ecology and distribution 

The Night Parrot (Pezoporus occidentalis) is one of Australia’s rarest birds, with very few confirmed 
sightings in recent years (Pyke and Ehrlich 2014).  This species is listed as Endangered under the 
EPBC Act and Critically Endangered under the BC Act. 

Night Parrots are cryptic, nocturnal and endemic to Australia’s arid interior.  Night Parrots 
reportedly occur in spinifex grasslands in stony or sandy areas on floodplains or near creeks, 
shrubby samphire and chenopod vegetation on claypans or at the edges of salt lakes, and in 
dense, low vegetation around watercourses (Australian Geographic 2020); Murphy et al. 2017; 
Night Parrot Recovery Team, 2017; Pyke and Ehrlich, 2014). A recent confirmed recording of the 
Night Parrot was located within spinifex habitat (Australian Geographic 2020), and limited data 
suggests Night Parrots seem to prefer to nest in large Spinifex hummocks (Murphy et al. 2017), 
which is a common and widespread habitat type throughout much of the Pilbara region.  Four 
of the five confirmed records of the species in Western Australia have been recorded in salt lake 
systems, indicating that these areas are favoured roosting and foraging areas for the species 
and likely provide protection from fire (Australian Geographic 2020).   

The current distribution of the Night Parrot is not known.  There are accepted historical records 
from remote arid and semi-arid inland regions of Western Australia, Northern Territory, South 
Australia and Queensland (TSSC 2016c).  The species was recorded on Martu country (extending 
from Wiluna in the south to the Great Sandy Desert in the north) in 2020 and this was the fifth 
confirmed location of the Night Parrot in Western Australia (Australian Geographic 2020).   In 
June 2021, one confirmed and multiple potential Night Parrot calls were recorded at FMG’s 
Cloud Break mine within the Pilbara region (FMG 2021).  These recent recordings indicate that 
the Night Parrot continues to occur throughout the region.   

The threats to this species are not known, however a proposed list of threats considered realistic 
is provided in the conservation advice in the absence of direct evidence.  Threats to the species 
are likely to vary across its range and potentially include predation by invasive and domestic 
species, fire, disease, collection of birds or eggs and habitat loss disturbance and modification 
(TSSC 2016c).  

12.8.2 Occurrence in the Development Envelope 

Despite targeted surveys, this species has not been recorded in the Development Envelope 
(Biologic, 2021a).  The nearest record of the species is 82 km southwest of the Development 
Envelope, recorded in April 2005 (Biologic 2021a).  The current interim guidelines for preliminary 
surveys of the Night Parrot in Western Australia suggest this species requires large, dense Triodia 
hummocks, primarily old-growth (often more than 50 years unburnt) for roosting and nesting 
(DPaW 2017).   The Development Envelope includes 67 ha of Spinifex Sandplain and 1059.4 ha 
of Spinifex Stony Plain habitat types that may be suitable foraging/dispersal habitat for the Night 
Parrot.  However, this habitat is considered to be suboptimal roosting habitat for the species, 
given the lack of large, long-unburnt areas of Triodia grasslands.  

Preferred habitat for the species comprises long-unburnt Triodia grasslands which form mosaics 
with samphire and chenopod shrublands (Jackett et al. 2017; McDougall et al. 2009; Murphy et 
al. 2017) ), including genera such as Atriplex, Bassia and Maireana, on floodplains and claypans, 
and on the margins of salt lakes, creeks or other sources of water (McGlip 1931 and Wilson 1937).   
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Recent research by Murphy et al. (2017) GPS-tagged a Night Parrot and found that it 
spent most of its time in ‘highly diverse but ephemeral habitats, including seasonally inundated 
plains and depressions associated with the outer Diamantina floodplain and gilgaiss on ironstone 
plains’.  These were considered feeding grounds and were dominated by ‘prolific seeding 
ephemeral species, most notably the annual grass Uranthoecium truncatum’. Murphy et al. 
(2017) concluded that the habitat mosaic containing roost sites in close proximity to feeding 
grounds with key-seed producing species is an important factor, rather than an association with 
spinifex or samphire alone.  In Western Australia, all confirmed permanent Night Parrot 
populations have been recorded in similar habitat, upon the fringes of large salt lake systems.  
For this reason, foraging habitat is seen to be a key limiting factor of the species’ presence 

The preferred foraging habitat of the Night Parrot as described above are not present within the 
Development Envelope or close surrounds.   

12.8.3 Assessment and significance of residual impact 

An assessment of the Proposed Action impacts on the Night Parrot is detailed in Table 12-11, with 
reference to the Significant Impact Guidelines (DoE 2013).
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Table 12-11: Assessment of the significance of impacts to the Night Parrot 

Significant impact criteria for an 
Endangered species  

Assessment of impacts to Night Parrot 

Potential to cause a long-term 
decrease in the size of a population 

The Night Parrot has not been recorded within the Development Envelope, despite targeted survey 
efforts.  The Development Envelope includes 67.0 ha of Spinifex Sandplain and 1,059.4 ha of Spinifex 
Stony Plain habitat.  However,  this habitat present within the Development Envelope is considered 
suboptimal for the Night Parrot due to the lack of chenopod shrublands and long-unburnt (more 
than 50 years) areas of Triodia grasslands.  The ideal foraging habitat for the Night Parrot is not 
present within the Development Envelope or close surrounds.  On this basis, the Proposed Action is 
not considered to cause a long-term decrease in the size of a population.   

Potential to reduce the area of 
occupancy of the species 

The Spinifex Sandplain and Spinifex Stony Plain habitat types within the Development Envelope have 
been determined as suboptimal for the species due to the lack of chenopod shrublands for foraging 
and the absence of long-unburnt areas of Triodia grasslands.  Furthermore, no suitable Night Parrot 
breeding habitat has been identified within the Development Envelope.  Based on this and given the 
species has not been recorded within the Development Envelope, the Proposed Action is not 
expected to reduce the area of occupancy of the species.   

Potential for fragmentation of an 
existing population into two or more 
populations 

The Night Parrot’s distribution throughout Pilbara region is unknown (TSSC 2016c).  Targeted surveys 
did not record any evidence of the species persisting within the Development Envelope, and Night 
Parrots are known to fly up to 100 km per night (Burbidge 2016).  As such, it is believed that, if a 
population’s habitat is impacted by the Proposed Action, then individuals will avoid the impacts by 
relocating to a different habitat.  Furthermore, Spinifex Stony Plain habitat, which is considered 
suitable foraging habitat for the species, is one of the most widespread habitats throughout the 
Pilbara region.  Therefore, any potential existing population is not expected to be fragmented as a 
result of the Proposed Action.   

Potential to adversely affect habitat 
critical to the survival of a species 

The Night Parrot’s favoured habitat types are understood to be Spinifex grasslands or chenopod 
shrublands (TSSC 2016c).  Based on the Conceptual Footprint, approximately 339.7 ha of Spinifex 
Sandplain and Spinifex Stony Plain habitat will be cleared for the Proposed Action.  However, surveys 
of these habitats have indicated that they are suboptimal for the Night Parrot, given the lack of 
long-unburnt areas of Triodia grasslands and the absence of chenopod shrublands.  Furthermore, 
recent research (Murphy et al. 2017) concluded that a habitat mosaic containing roost sites in close 
proximity to feeding grounds with key-seed producing species is an important factor in Night Parrot 
habitat (see Section 12.8.2).  This habitat is not present within or adjacent to the Development 
Envelope.  Given the sub-optimal habitat and the lack of records, the Proposed Action is not 
considered to affect habitat critical for the survival of the Night Parrot.   
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Significant impact criteria for an 
Endangered species  

Assessment of impacts to Night Parrot 

Potential to disrupt the breeding 
cycle of a population 

Despite targeted surveys, there is no evidence of any Night Parrot individuals or populations within 
the Development Envelope.  Furthermore, no suitable breeding habitat for the species has been 
identified within the Development Envelope.  As such, the Proposed Action is not predicted to disrupt 
the breeding cycle of a Night Parrot population.   

Potential to modify, destroy, remove 
isolate or decrease the availability 
or quality of habitat to the extent 
that the species is likely to decline 

The Spinifex Sandplain habitat and Spinifex Stony Plain habitat types present have the potential to 
be suitable foraging habitat for the Night Parrot.  However, the lack of Triodia shrublands and 
chenopod shrublands within the Development Envelope indicates that the present habitat is 
suboptimal for the Night Parrot, and no suitable breeding habitat has been identified within the 
Development Envelope.  On the basis that no suitable foraging habitat occurs within or surrounding 
the Development Envelope, the Proposed Action is not considered a threat to the habitat of the 
Night Parrot to the extent that the species is likely to decline.   

Potential to result in invasive species 
that are harmful to an endangered 
species becoming established in the 
endangered species’ habitat 

Invasive and feral species are considered a threat to the Night Parrot species.  There is historical 
evidence of cat-night parrot interactions, and it is expected the foxes would also threaten the 
species.  Furthermore, feral herbivores and livestock are predicted to threaten the night Parrot 
through soil disturbance and erosion, degradation of habitat, and competition for resources (TSSC 
2016c).  
Feral cats are known to occur in the Development Envelope.  The Proponent will undertake feral cat 
control within the Development Envelope to minimise the risk of predation, as outlined in the 
Terrestrial Fauna Management Plan (Appendix M).   

Potential for the introduction of 
disease that may cause the species 
to decline 

The psittacine beak and feather disease (PBFD) is equally likely to affect all endangered Australia 
psittacine bird species (TSSC 2016c).  The concern regarding PBFD is considered low, provided that 
control measures are implemented (DoE 2015b).  Given that no Night Parrot individuals have been 
identified within the Development Envelope, there is no evidence to suggest that the Proposed 
Action would increase the risk of spread of PBFD to a Night Parrot population.   

Potential to interfere with the 
recovery of the species 

Conservation objectives for Night Parrot focus on the management of invasive cats and foxes and 
monitoring and preventing spread of disease (TSSC 2016c).  
The Proponent has committed to undertake feral cat control within the Development Envelope to 
minimise the risk of predation.  There is no evidence to suggest that the Proposed Action would 
increase the risk of disease spread.  
Based on the Conceptual Footprint, approximately 339.7 ha of habitat types typically considered 
suitable foraging habitat for the Night Parrot (Spinifex Stony Plain and Spinifex Sandplain) is expected 
to be cleared for the Proposed Action.  Given that that the extent of these habitats that is present 
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Significant impact criteria for an 
Endangered species  

Assessment of impacts to Night Parrot 

within and adjacent to the Development Envelope  is considered suboptimal for the species and 
that there were no Night Parrot individuals identified within the Development Envelope, the Proposed 
Action is not expected to interfere with the recovery of the species.   
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12.8.4 Environmental outcomes 

Based on the Conceptual Footprint, the Proposed Action is predicted to result in the following 
outcomes for the Night Parrot: 

• Clearing of approximately 339.7 ha of suboptimal potential foraging and dispersal habitat 
for the Night Parrot (Spinifex Stony Plain and Spinifex Sandplain). 

• Retention of 8.1 ha of potential foraging habitat within the SFEZ. 
• No direct or indirect impacts to any Night Parrot individuals. 
• The Proposed Action is not predicted to interfere with the recovery of the Night Parrot. 

This impact is not considered a significant residual impact.  
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12.9 Ghost Bat 

12.9.1 Ecology and distribution 

The Ghost Bat (Macroderma gigas) is listed as Vulnerable under the EPBC Act and the BC Act.  
It is the largest microchiropteran bat (all bats except fruit bats) in Australia, occurring in disjunct 
colonies across Northern Australia (TSSC 2016b).  In the Pilbara region of WA, the species occurs 
in all four subregions, with the population estimated to be between 1,300 and 2,000 individuals 
(TSSC 2016b).  The largest population occurs within the Chichester subregion (estimated at 
approximately 1,500 individuals) where known populations are largely restricted to disused mines 
(TSSC 2016b).  The Pilbara population of Ghost Bat is genetically distinct and divergent and has 
been assumed to be an important population based on the definition in the Significant Impact 
Guidelines. 

Ghost Bats are known to require a number of suitable caves, of varying shapes and sizes, 
throughout their home ranges to fulfil various ecological requirements.  Individuals also move 
between roosts seasonally or according to weather conditions, and populations tend to be 
widely dispersed when not breeding and concentrate in relatively few roost sites when breeding 
(TSSC 2016b).  Mating generally occurs in July and August, with gestation extending from August 
to October and birth occurring between September and November.  The species is carnivorous, 
having a ‘sit and inspect’ foraging strategy where they hang on a perch visually inspecting their 
surroundings for movement by prey items (TSSC 2016b).   

There are no species-specific policy guidelines on what constitutes habitat critical to the survival 
of the Ghost Bat, or what is defined as an important population; however, the conservation 
advice for the species indicates that persistence of the species in the Pilbara depends on the 
physiologically benign day roosts found deep underground in humid, temperature stable caves 
(TSSC 2016b).  Suitable roosts are rare and the presence of active roosts in an area is considered 
by DAWE to be the most important indicator of habitat for Ghost Bats.  These roosts are generally 
the primary focus of conservation and/or monitoring (DoE 2015a).  Ghost Bats utilise and require 
a group of caves/shelters including maternity, day and night roosts that open onto a plain or 
riparian line that provides good foraging opportunities.   

Night roosts (or feed caves) are used at night, either habitually or for transitory visits.  They are 
often high in the strata and are typically shallow, poorly insulated caves and shelters that are 
well lit during the day.  The Ghost Bat hunts at night and uses night roosts to consume prey it has 
captured in the surrounding area.  These caves often contain Ghost Bat scats and/or feeding 
remnants (typically feathers and small animal bones). 

Day roosts (or day roosts) are caves and disused mines that contain domed ceilings and are 
deeper and more complex than night roosts.  They typically have one or more large chambers 
at or beyond the twilight area with additional fissures or chambers at the rear in the fully dark 
regions.  They have a minimum roof height in the chambers of 2-3 m providing protection from 
attack by terrestrial predators.  They are often at mid-levels or lower in the strata, making them 
well insulated.  The stable temperature and elevated humidity of these caves relative to the 
ambient conditions create physiologically benign conditions.  Day roosts can vary in importance 
from almost continued use to occasional use by small numbers of Ghost Bats (DoE 2015a). 

Maternal roosts are day roosts that usually include an interior chamber that rises toward the rear 
trapping warmer, more humid air at the top.  Maternal roosts generally have a stable 
temperature of 23°C to 28°C and moderate to high relative humidity.    
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The EPBC Act conservation advice identifies a number of known threats to Ghost Bats 
(TSSC 2016b).  Loss of roost sites, in particular maternity roosts containing breeding females, and 
nearby areas is rated as having potentially severe consequences.  Disturbance to roosts from 
human visitation is rated as having moderate to severe consequences on the bat, and both the 
modification to foraging habitat and collision with barbed wire fences have been given 
moderate consequence ratings (TSSC 2016b).  Potential population decline associated with 
competition for prey with foxes and feral cats has been rated of 'unknown' consequence.   

12.9.2 Occurrence in the Development Envelope 

Ghost Bats have previously been recorded a total of 18 times from within, or in proximity to the 
Development Envelope between 2011 and 2013 (MWH 2014c, Outback Ecology 2012b, 2013c).  
Records include direct observation, scats and echolocation call recordings.   

The most recent survey by Biologic (2021a) recorded Ghost Bats a total of ten times within the 
Development Envelope, including from scats within nine caves, twice from calls and once from 
direct observation of a Ghost Bat individual in a cave.  Scats ranged in count from one to 
approximately 600 scats and varied in age from fresh (less than one month old) to very old (three 
to ten years), suggesting long term occupation of caves within the Development Envelope. 

Ghost Bats are resident within the Development Envelope, with roosting confirmed or having 
potential to occur in a total of 18 out 20 caves within the Development Envelope and one cave 
within the SFEZ (CMPC-25).  No maternity roosts have been recorded in the Development 
Envelope.  

The majority of caves (19 out of 20 in the Development Envelope) occur within Gorge/Gully or 
Breakaway/Cliff habitat type.  One cave (night roost, CMPC-05) occurs within Rocky Foothills.   
One cave (day roost, CMPC-25) occurs within the SFEZ in high value Hillcrest/Hillslope habitat.  A 
further five caves have been recorded outside of the Development Envelope and SFEZ.  These 
are summarised in Table 12-12 below and depicted in Figure 12-6.  Although there is flexibility to 
alter the layout of Proposed Action elements within the Development Envelope, the Proponent 
will ensure that no additional caves will be disturbed.  
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Table 12-12: Caves with Ghost Bat use recorded within or near the Development Envelope 

Cave ID Ghost Bat roost type Evidence of use (recorded by Biologic 
2021a)  

Located inside 
Development 
Envelope 

Located inside 
Conceptual 
Footprint 

Approximate 
distance from 
Conceptual 
Footprint (m) 

CMPC-01 Potential night roost - Yes Yes - 

CMPC-02 Potential night roost - Yes Yes - 

CMPC-03 Day roost 400 scats aged six months to one year. Yes Yes - 
CMPC-04 Potential night roost - Yes Yes - 

CMPC-05 Night roost 100 scats aged six months to one year.  
Lots of feathers inside cave, assumed to 
be evidence of feeding.   

Yes No  27 

CMPC-06 Potential night roost - No No 660 

CMPC-07 Potential night roost - Yes Yes - 

CMPC-08 Day roost 50 scats aged six months to one year.   
One Ghost Bat flushed from cave. 

Yes Yes - 

CMPC-09 Potential Night roost 1 scat aged six months to one year.   Yes No 606 

CMPC-10 Day roost 100 scats aged one to six months. Yes No 260 
CMPC-11 Potential night roost No evidence of use.  

Abandoned and semi-collapsed gold 
mine shaft. 

No No 2,750 

CMPC-12 Potential 
maternity/day roost 

Ghost Bat previously observed leaving at 
dusk (Outback Ecology 2013c). 
Not accessible for assessment during 
Biologic 2021a survey.  

No No 3,820 

CMPC-13 Day roost 600 scats aged from six months to one 
year.  
One call recorded. 

Yes No  48 

CMPC-14 Potential night roost Five scats aged three to five years.   Yes Yes - 

CMPC-15 Potential night roost - Yes Yes - 
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Cave ID Ghost Bat roost type Evidence of use (recorded by Biologic 
2021a)  

Located inside 
Development 
Envelope 

Located inside 
Conceptual 
Footprint 

Approximate 
distance from 
Conceptual 
Footprint (m) 

CMPC-16 Potential night roost - Yes No   175 

CMPC-17 Potential night roost - Yes Yes - 

CMPC-18 Undescribed No evidence of usage. Yes Yes - 

CMPC-19 Potential night roost - Yes Yes - 

CMPC-20 Potential night roost - Yes No 220 

CMPC-21 Potential day roost -  Yes No 165 
CMPC-22 No usage  No evidence of usage. Yes Yes - 

CMPC-23 Night roost Five scats aged one to six months. Yes Yes - 

CMPC-24 Potential night roost  - No No 990 

CMPC-25 Day roost  800 scats aged less that one month.  
One ghost bat observed.   

No (within SFEZ) No 290 

CMPC-26 Potential 
maternity/day roost  

- No No 2,780 

*Bold text indicates potential and confirmed day roosts (i.e. high value roosts)
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Two habitat types in the Development Envelope provide high value roosting and 
foraging habitat which are likely considered critical habitat for the Ghost Bat: 

• Gorge Gully – 141.5 ha 
• Breakaway/Cliff – 26.3 ha. 

These habitat types support caves, crevices and overhangs which contain deep caves required 
for roosting and shelter suitable for use during nocturnal foraging.   

Additional potential roosting habitat is available in small areas within Hillcrest/Hillslope habitat 
type, where overhangs are present; however, given the limited availability of roosting structures 
within this habitat type, it is not considered critical roosting habitat. 

Other suitable foraging and dispersal habitat within the Development Envelope for Ghost Bat 
includes: 

• Drainage Line – 182.2 ha 
• Rocky Foothills – 2,198.4 ha 
• Hillcrest/Hillslope – 707.9 ha. 

While all habitats within the Development Envelope are considered suitable for Ghost Bat 
foraging, Drainage Line and Rocky Foothills habitat types are considered more productive, 
particularly where they occur adjacent to, or in proximity to roosting habitat.  Remaining habitats 
present in the Development Envelope are considered to be of low value to Ghost Bats.
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12.9.3 Species specific potential impacts 

The following potential impacts from the Proposed Action have been identified specifically for 
the Ghost Bat, in addition to those applying more broadly for all MNES species with potential to 
occur within the Development Envelope (discussed in Section 12.5).   

12.9.3.1 Loss of Ghost Bat roosts 

The Proposed Action will avoid direct impacts to seven of the 20 recorded bat roosts in the 
Development Envelope (CMPC-05, CMPC-09, CMPC-10, CMPC-13, CMPC-16, CMPC-20 and 
CMPC-21), including three confirmed/potential Ghost Bat day roosts (Figure 12-7).  An additional 
Ghost Bat day roost is located within the SFEZ (CMPC-25) and will therefore be retained.   

There are 13 caves in total located within the Conceptual Footprint, of which 11 are confirmed 
or potential Ghost Bat night/day roosts and will be directly impacted by the Proposed Action as 
follows:   

• The nine potential or confirmed night roosts (CMPC-01, CMPC-02, CMPC-04, CMPC-07, 
CMPC-14, CMPC-15, CMPC-17, CMPC-19 and CMPC-23) are located within the Conceptual 
Footprint and will likely be directly impacted by the Proposed Action (Table 12-12). Night 
roosts generally comprise shallow overhangs or rocky ledges and Ghost Bats are understood 
to frequent multiple night roosts during nocturnal foraging.  Night roosts are the lowest value 
roost type and are not used for breeding or considered important for the survival of the 
species.   

• The two day roosts (CMPC-03 and CMPC-08) located within the Conceptual Footprint are 
expected to be removed as a result of the Proposed Action.   

12.9.3.2 Disturbance to Ghost Bats from noise and vibration 

Construction and operation of the Proposed Action, including active mining, has the potential 
to cause noise and vibration disturbance.  Of the eight roosts within the Development Envelope 
to be retained, three are confirmed day roosts and one is a potential day roost, with their 
distance to proposed pits ranging from approximately 317 m to 2.7 km.   

Lloyd George Acoustics conducted an Environmental Noise Assessment (2021) to determine the 
likely impacts of noise created by the Proposed Action on Ghost Bats within the SFEZ.  As there 
are no legislated noise criteria, the noise levels were assessed based on relevant studies on the 
impact of noise on this fauna species, specifically a study undertaken by Bullen and Creese (2014) 
that indicated that sound levels of up to 70 dB are unlikely to result in Ghost Bats leaving their 
roost.  Applying this criterion, the noise modelling undertaken for the Proposed Action indicates 
that sound levels at the seven roost sites being retained within the Development Envelope, as 
well as the roost within the SFEZ, will not exceed 70 dB. 

Based on the distances of the four Ghost Bat potential/confirmed day roosts being retained in 
the Development Envelope (or SFEZ) (CMPC-10, 13, 21 and 25), no indirect impacts are 
anticipated (see Section 12.5.1.1.1).   
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12.9.4 Assessment and significance of residual impact 

An assessment of the Proposed Action impacts on Ghost Bats is detailed in Table 12-13, with 
reference to the Significant Impact Guidelines (DoE 2013).  
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Table 12-13: Assessment of the significance of impacts to Ghost Bats 

Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Ghost Bats 

Potential to cause a long-term 
decrease in the size of an 
important population 

A total of 18 confirmed or potential Ghost Bat roosts identified within the Development Envelope, including 
four day roosts, one potential day roost, two night roosts and 11 potential night roosts. 
The Proposed Action will result in direct impacts to up to 11 confirmed or potential roosts, including eight 
potential night roosts, two day roosts and one night roosts.  Night roosts are the lowest value roost and are 
not used for breeding or considered critical for the survival of the species.  No potential maternity roosts 
have been identified within the Development Envelope.   
It is noted that the Proposal Action will retain two day roosts (CMPC-10 and CMPC-13) and one potential 
day roost (CMPC-21) within the Development Envelope.  In addition, one further day roost will be retained 
within the SFEZ (CMPC-25).   
There is evidence of the persistence of the Ghost Bat population in the Pilbara region alongside existing 
mining operations, so caves and habitats retained in the Development Envelope are expected to 
continue to be utilised.  There is the potential for short-term abandonment of caves while mining is 
occurring in proximity to these caves, but bats are expected to return following the completion of 
adjacent mining. 
Direct mortality of individuals may occur but will be minimised through the avoidance of the use of 
barbed wire fencing where practicable, and the enforcement of vehicle speed limits within the 
Development Envelope.  
Given the widespread availability of high value roosting, foraging and dispersal habitat (Gorge/Gully and 
Breakaway/Cliff) throughout the Pilbara region (see Section 12.5.1.1), the retention of approximately 57.2 
ha (34%) of high value habitat, the retention of one day roost within the SFEZ and the retention of three 
confirmed or potential day roosts within the Development Envelope, the Proposed Action is not expected 
to cause a long-term decrease in the size of the Ghost Bat population that occurs within the Development 
Envelope.  

Potential to reduce the area of 
occupancy of an important 
population 

‘Area of occupancy’ is defined as the area within a species’ extent of occurrence which is occupied by 
that species (IUCN 2012).  The Pilbara population of Ghost Bat is genetically distinct and divergent and has 
been assumed to be an important population. 
Based on the Conceptual Footprint, the Proposed Action will result in the clearing of approximately 
110.6 ha of high value Ghost Bat roosting and foraging habitat and the direct removal of up to nine 
confirmed or potential night roosts (which are not considered critical habitat for the survival of the species) 
and two day roosts. 
Three day roosts within the Development Envelope and SFEZ will be retained, along with one potential day 
roost.  High value habitat types (Gorge/Gully and Breakaway/Cliff) are widespread throughout the region 
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Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Ghost Bats 

outside of the Development Envelope (see Section 12.5.1.1), and two potential maternity roosts and one 
potential day roost persists outside of the Development Envelope.  Therefore, the local population is 
expected to continue to occupy the Development Envelope and wider Pilbara region.  The Proposed 
Action may reduce the area of occupancy for Ghost Bat locally.   

Potential to fragment an existing 
important population into two or 
more populations 

The Proposed Action will result in direct disturbance to 11 confirmed or potential Ghost Bat roosts, and the 
clearing of approximately 110.6 ha of high value potential roosting, foraging and dispersal habitat, based 
on the Conceptual Footprint.  However, seven roosts within the Development Envelope will be retained, 
including two day roosts, one potential day roost, and four confirmed/potential night roosts.  An additional 
day roost within the SFEZ will also be retained.   
The species is highly mobile and known to disperse up to 10 km from known roosts for nocturnal foraging 
activities.  Given the retention of a total of three day roosts and one potential day roost, along with four 
potential/confirmed night roosts, as well as the persistence of potentially suitable maternity roosts outside 
of the Development Envelope, the Proposed Action is not expected to fragment the existing population.   

Potential to adversely affect 
habitat critical to the survival of the 
species 

The Development Envelope contains habitat that likely satisfies the definition of critical habitat for Ghost 
Bats, including confirmed or potential day roosts.  The retention of roosts is required for the persistence of 
the species in the Pilbara and active roosts are the most important indicator of habitat suitability.  The local 
population in the Development Envelope is likely part of an important population.  The Proposed Action 
will result in the direct removal of up to 11 confirmed or potential roosts, including one confirmed night 
roost, eight potential night roosts and two day roosts.  The removal of 11 roosts, including two day roosts, 
likely represents the disturbance of critical habitat for an important population.  
Additionally, based on the Conceptual Footprint, the Proposed Action will result in the clearing of 
approximately 110.6 ha of high value potential roosting and foraging habitat, which is considered critical 
habitat.  This disturbance is considered to be a significant residual impact and offsets will be provided.   

Potential to disrupt the breeding 
cycle of an important population 

No maternity roosts have been recorded in the Development Envelope.   The Proponent will investigate 
the value of blocking access to day roosts for Ghost Bats during the breeding season, with input from 
appropriate biological sciences specialists, when mining activities are in the vicinity.  This aims to ensure no 
impact to pregnant females or young pups utilising diurnal caves in proximity to mining.   
Based on these management actions, the Proposed Action is not expected to disrupt the breeding cycle 
of the local population.   

Potential to modify, destroy, 
remove isolate or decrease the 
availability or quality of habitat to 

The Proposed Action will result in the clearing of approximately 110.6 ha of high value roosting, foraging 
and dispersal habitat for Ghost Bat.  This indicates that the Proposed Action has the potential to modify, 
destroy, remove or decrease the availability or quality of Ghost Bat habitat.  However, given the retention 
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Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Ghost Bats 

the extent that the species is likely 
to decline 

of eight roosts (including three day roosts, one potential day roost and four confirmed/potential night 
roosts) within the Development Envelope and SFEZ, approximately 57.2 ha of high value habitat and that 
the high value habitats are widespread outside of the Development Envelope, Ghost Bats are expected 
to remain in and around the Development Envelope and the species is unlikely to decline.   

Potential to result in invasive 
species that are harmful to the 
vulnerable species becoming 
established in the vulnerable 
species’ habitat 

Cane toads are a recognised threat to Ghost Bat; however, the Cane toad is not currently present in the 
Pilbara.  The Proposed Action is not expected to increase the potential for Cane toad to become 
established in the Development Envelope.   
The threat of feral cats to Ghost Bats is unknown (TSSC 2016b); however, it is possible that feral cats may 
increase competition for prey.  Feral cats are known to occur in the Development Envelope.  The 
Proponent will undertake feral cat control within the Development Envelope to minimise the risk of 
predation, as outlined in the Terrestrial Fauna Management Plan (Appendix M). 

Potential to introduce disease that 
may cause the species to decline 

A possible herpes-type virus is reported to be affecting a population of Ghost Bat at Mt Etna in 
Queensland; however, this has not been identified in the vicinity of the Development Envelope or in 
Western Australia and the Proposed Action will not increase the potential for this disease to be introduced 
to the local population. 

Potential to interfere substantially 
with the recovery of the species 

The conservation advice for the species identifies active mitigation of threats as a key management 
action, including protection of land with significant colonies, replacing and avoiding the use of barbed 
wire fencing, protecting roost sites and surrounding foraging areas and preventing collapse of roost sites. 
The Proponent commits to avoid the use of barbed wire fencing as far as practicable, noting the 
requirement for pastoralists, whose leases intersect the Development Envelope, to use barbed wire in stock 
fences for the effective containment of cattle.  Where barbed wire is required by legislation, reflectors will 
be installed to limit species interaction by increasing conspicuousness for Ghost Bat. 
The Proposed Action has also been modified to minimise disturbance within high value potential roosting 
and foraging habitats as far as practicable, including through establishment of the SFEZ.  Overall, 
approximately 57.2 ha of high value habitat (representing 34%) and approximately 1,628.9 of other 
suitable foraging and dispersal habitats will remain within the Development Envelope and is expected to 
continue to support the local population.  Two day roosts and one potential day roost will also be retained 
within the Development Envelope.  In addition, 10.9 ha high value habitat and one day roost will be 
retained within the SFEZ.  Furthermore, high value habitat types (Gorge/Gully and Breakaway/Cliff) are 
widespread throughout the region outside of the Development Envelope (see Section 12.5.1.1), and two 
potential maternity roosts and one potential day roost persists outside of the Development Envelope.  On 
this basis, the Proposed Action is not expected to interfere with the recovery of the species. 
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12.9.5 Environmental outcomes 

Based on the Conceptual Footprint, the Proposed Action is predicted to result in the following 
environmental outcomes in relation to Ghost Bat: 

• Clearing of approximately 110.6 ha of high value potential roosting and foraging habitat, 
comprising Gorge/Gully and Breakaway/Cliff habitat, representing 66% of high value habitat 
present in the Development Envelope. 

• Direct impacts to up to 13 caves, including two day roosts, one night root and eight potential 
night roosts for Ghost Bats.   

• Clearing of approximately 1,459.6 ha of other suitable foraging and dispersal habitat, 
including Drainage Line, Hillcrest/Hillslope and Rocky Foothills from the Development 
Envelope.   

• Impacts to up to 15 surface water pools within the Development Envelope (three permanent, 
four semi-permanent and eight temporary/seasonal pools).  Noting that the Proponent 
expects to be able to avoid direct impacts to three pools (WMPC-03, WMPC-22 and WMPC-
29), however indirect impacts (i.e. a reduction) to the catchments may occur resulting in a 
modification of inflows and potential changes to the persistence of water in these pools. 

• Approximately 57.2 ha of high value potential roosting and foraging habitat will remain 
available within the Development Envelope. 

• An additional 10.9 ha of high value potential roosting and foraging habitat, five surface 
water pools and one nocturnal refuge will be retained within the SFEZ. 

• At least seven confirmed or potential roosts within the Development Envelope will remain 
available for the local Ghost Bat population, including two day roosts, one night roost, one 
potential day roost and three potential night roosts.  An additional day roost will remain 
available within the SFEZ 

• No structural impact to any of the four retained potential/confirmed Ghost Bat day roosts 
(CMPC-10, CMPC-13, CMPC-21 and CMPC-25) 

• The Proposed Action is not predicted to interfere with the recovery of the species. 
 
The clearing of approximately 110.6 ha of high value potential roosting and foraging habitat 
(comprising Gorge/Gully and Breakaway/Cliff habitat) is considered to be a significant residual 
impact and offsets will be provided (Section 13).  Potential impacts of the Proposed Action on 
this species will be minimised through the implementation of the Terrestrial Fauna Management 
Plan (Appendix M).   
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12.10 Pilbara Leaf-nosed Bat 

12.10.1 Ecology and distribution 

Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) is listed as Vulnerable under the EPBC Act and 
BC Act.  The Pilbara Leaf-nosed Bat is a small insectivorous bat occurring throughout the Pilbara 
and upper Gascoyne regions in WA, in addition to the Top End of the Northern Territory, and 
parts of several bioregions across the Gulf of Carpentaria in the Northern Territory and western 
Queensland.  In the Pilbara, roosts are thought to be restricted to caves formed in gorges where 
at least semi-permanent water is nearby (TSSC 2016d).   

This species is known to require deep caves characterised by high levels of humidity and stable 
temperatures, due to their limited ability to conserve heat and water balance (TSSC 2016d).  
Caves deep enough to create this environment are relatively uncommon in the Pilbara.  The 
species is generally encountered in rocky areas that provide opportunity for roosting in caves or 
disused underground mines—particularly the ironstone hills of the Hamersley Range, the granite 
boulder piles and disused mines in greenstone ranges of the eastern Pilbara, and the massive 
metamorphosed folded silcretes at the southern margins of the region (DAWE 2020d).  Foraging 
habitat for the species is diverse and includes riparian vegetation, hummock grassland, and 
woodland (TSSC 2016d).  In the Pilbara, the species has been observed in Triodia hummock 
grasslands covering low rolling hills and shallow gullies, with scattered Eucalyptus camaldulensis 
along the creeks.  The species is known to forage up to 20 km from the primary roost during the 
dry season and this can increase to 50 km during the wet season (Bullen 2013).  Pilbara Leaf-
nosed Bat is also reliant on the availability of surface water year-round.  It is understood that all 
confirmed diurnal roosts are located within 7 km of a permanent water source (Bullen 2013). 

Little is known about the breeding cycle of the Pilbara Leaf-nosed Bat; however, it is thought to 
be similar to that of the Orange Leaf-nosed bat, which is known to mate in July, with a gestation 
of 150 days.  Young are weaned and independent by late February of the following year (DAWE 
2020d). 

The Pilbara and upper Gascoyne population is regarded as an important population and 
comprises a single interbreeding population of national significance (TSSC 2016d), which shows 
evidence of genetic divergence.   

Habitat critical to the survival of the Pilbara Leaf-nosed Bat includes three Priority levels of diurnal 
roosts as follows (TSSC 2016d): 

• permanent diurnal roosts (Priority 1) – occupied year-round and likely the focus for some 
parts of the breeding cycle 

• non-permanent breeding roosts (Priority 2) – evidence of some usage during some part of 
the breeding cycle but not occupied year-round 

• transitory diurnal roosts (Priority 3) – occupied for part of the year, outside of breeding season 
and which could facilitate dispersal in the region. 

In addition to the above critical habitat, nocturnal refuges (Priority 4) are caves occupied at 
night for resting or feeding and are not considered critical habitat.  

The type and quality of foraging habitat can also be critical to the survival of the species.  
Foraging habitats utilised by Pilbara Leaf-nosed Bat are categorised as (TSSC 2016d) follows: 

• gorges with pools (Priority 1) 
• gullies (Priority 2) 
• rocky outcrop (Priority 3) 
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• major watercourses (Priority 4) 
• open grassland and woodland (Priority 5). 

Known threats to the species include the loss of roosts, vegetation clearing, excavation, blasting 
and vehicle activity in the species’ habitat, interruption of breeding activity, mine collapse and 
flooding, human entry of roosts, fencing and predation.   

12.10.2 Occurrence in the Development Envelope 

The Pilbara Leaf-nosed Bat has been recorded in the Development Envelope multiple times from 
echolocation calls across a number of surveys (Biologic 2022b; Biologic 2021a; MWH 2014c; 
Outback Ecology 2012b; Outback Ecology 2013c).  

A study completed in May 2012 indicated that the Pilbara Leaf-nosed Bat was likely to roost in 
the Development Envelope and predicted that a diurnal roost was present within the 
Development Envelope (Biologic 2022b).  However, targeted surveys completed in 2021 
confirmed that the roost identified was more likely a non-permanent roost, and there is no 
evidence of a diurnal roost within the Development Envelope.  

Within the Development Envelope, the Pilbara Leaf-nosed Bat is expected to forage in all present 
habitat types (Biologic 2022b).  The most important habitat is considered to be the Gorge (of 
Gorge/Gully) habitat, followed by the Gully (of Gorge/Gully) habitat, Breakaway/Cliff habitat 
and Drainage Line habitat within the Development Habitat.  

The majority of caves (19 out of 20 in the Development Envelope) occur within high value 
Gorge/Gully or Breakaway/Cliff habitat type.  One cave (CMPC-05) occurs in moderate value 
Rocky Foothills habitat.  One cave (CMPC-25) is retained within the SFEZ and occurs in high value 
Hillcrest/Hillslope habitat.  Each of the 20 caves within the Development Envelope is considered 
a confirmed or potential diurnal refuge for Pilbara Leaf-nosed Bat.  These caves are summarised 
in Table 12-14.     
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Table 12-14: Caves with Pilbara Leaf-nosed Bat use within or near the Development Envelope 

Cave ID Pilbara Leaf-nosed Bat roost 
type 

Evidence of use Located inside 
Development 
Envelope 

Located inside 
Conceptual 
Footprint 

Approximate distance 
from Conceptual 
Footprint (m) 

CMPC-01 Potential nocturnal refuge   Yes Yes - 

CMPC-02 Potential nocturnal refuge  Yes Yes - 

CMPC-03 Nocturnal refuge 3 calls (Biologic 2021a)  Yes Yes - 

CMPC-04 Potential nocturnal refuge  Yes Yes - 

CMPC-05 Potential nocturnal refuge  Yes No  27 

CMPC-06 Potential nocturnal refuge  No No 660 

CMPC-07 Nocturnal refuge 110 calls (109 calls Biologic 
2021a; 1 call Biologic 
2022b)  

Yes Yes - 

CMPC-08 Potential nocturnal refuge  Yes Yes - 

CMPC-09 Potential nocturnal refuge  Yes No 606 

CMPC-10 Potential nocturnal refuge  Yes No 260 

CMPC-11  Nocturnal refuge 1 call (western entrance) 
2 calls (eastern entrance) 
(Biologic 2022b) 

No No 2,750 

CMPC-12  Potential diurnal roost  
Entire cave system not 
accessible for assessment. 

 No No 3,820 

CMPC-13 Nocturnal refuge 8 calls (4 calls Biologic 
2021a; 4 calls Biologic 
2022b)  

Yes No  48 

CMPC-14 Nocturnal refuge 4 calls (Biologic 2021a)  Yes Yes - 

CMPC-15 Nocturnal refuge  24 calls (Biologic 2021a) Yes Yes - 

CMPC-16 Potential nocturnal refuge  Yes No  175 
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Cave ID Pilbara Leaf-nosed Bat roost 
type 

Evidence of use Located inside 
Development 
Envelope 

Located inside 
Conceptual 
Footprint 

Approximate distance 
from Conceptual 
Footprint (m) 

CMPC-17 Nocturnal refuge  29 calls (28 calls Biologic 
2021a; 1 call Biologic 
2022b) 

Yes Yes - 

CMPC-18 Potential nocturnal refuge  Yes Yes - 

CMPC-19 Potential nocturnal refuge  Yes Yes - 

CMPC-20 Nocturnal refuge  2 calls (Biologic 2021a)  Yes No 220 

CMPC-21 Potential nocturnal refuge  Yes No 165 

CMPC-22 Nocturnal refuge 1 call (Biologic 2021a)  Yes Yes - 

CMPC-23 Nocturnal refuge 13 calls (Biologic 2022b) Yes Yes - 

CMPC-24 Nocturnal refuge 1 call (Biologic 2022b) No No 990 

CMPC-25 Nocturnal refuge 2 calls (Biologic 2022b)  No (within SFEZ) No 290 

CMPC-26 Nocturnal refuge  5 calls (western entrance) 
7 calls (eastern entrance) 
(Biologic 2022b)  

No No 2,780 

*Bold text indicates confirmed or potential diurnal roosts  (i.e. high value roosts)
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A number of habitat types present in the Development Envelope provide high value 
potential roosting and foraging habitat, including: 

• Gorge/Gully – 141.5 ha 
• Breakaway/Cliff – 26.3 ha. 
• Drainage Line – 182.2 ha. 

Caves and crevices in these habitat types can provide shelter with stable microclimates required 
by Pilbara Leaf-nosed Bat for survival.  These habitat types likely satisfy the definition of critical 
foraging habitat.  A total of 350 ha of high value potential roosting and foraging habitat is 
present in the Development Envelope.  The species has been recorded primarily within these 
habitat types. 

Other suitable foraging and dispersal habitat types available for the Pilbara Leaf-nosed Bat in 
the Development Envelope include: 

• Hillcrest/Hillslope – 707.9 ha 
• Rocky Foothills – 2198.4 ha 
• Calcrete Plain – 82.3 ha 
• Spinifex Stony Plain – 1059.4 ha.  

The availability of surface water is crucial for the survival of the species, which requires access to 
water for drinking.  Surface water pools in proximity to confirmed roosting habitat are considered 
to be of the highest value, with the majority of roosts occurring within 5 to 7 km of a permanent 
source of water (Bullen 2019).  A total of five permanent pools have been identified in the 
Development Envelope and a further six have been recorded outside of the Development 
Envelope, including one within the SFEZ.  Figure 12-8 depicts the locations of Pilbara Leaf-nosed 
Bat call recordings and surface water pools in the Development Envelope as recorded by 
Biologic (2022b), MWH (2014c) and Outback Ecology (2013c).  
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12.10.3 Species specific potential impacts 

The following potential impacts from the Proposed Action have been identified specifically for 
the Pilbara Leaf-nosed Bat, in addition to those applying more broadly for all MNES species with 
potential to occur within the Development Envelope (discussed in Section 12.5).   

12.10.3.1 Loss and fragmentation of Pilbara Leaf-nosed Bat habitat 

The Proposed Action has been designed to avoid areas of high value fauna habitat as far as 
practicable.  The key avoidance measure for protection of Pilbara Leaf-nosed Bats has been 
the establishment of the SFEZ and exclusion from the Development Envelope to minimise impacts 
to high value habitat that is known to support several MNES, including Pilbara Leaf-nosed Bats.  
The SFEZ is 195.7 ha, including 10.9 ha of Gorge/Gully and Breakaway/Cliff which provides high 
value potential roosting and foraging habitat, and 184.9 ha of Hillcrest/Hillslope, Rocky Foothills 
and Spinifex Stony Plain which provides other suitable foraging and dispersal habitat.  The SFEZ 
also supports five surface water pools which likely support foraging.  Pilbara Leaf-nosed Bat has 
previously been recorded 69 times in the SFEZ. 

Based on the Conceptual Footprint, approximately165.6 ha of high value potential roosting and 
foraging habitat, comprising Gorge/Gully, Drainage Line and Breakaway/Cliff habitat will be 
cleared for the Proposed Action.  This represents approximately 47.3% of the high value habitat 
(Gorge/Gully, Drainage Line and Breakaway/Cliff) available in the Development Envelope.  This 
habitat is considered critical habitat for the survival of the species and this impact is therefore 
considered a significant residual impact and is proposed to be offset. 

The Proposed Action will impact 13 Pilbara Leaf-nosed Bat roost sites, comprising seven 
confirmed and six potential nocturnal refuges.  Nocturnal refuges are not considered critical 
habitat; however, they are considered important for local species persistence.  At least seven 
potential or confirmed nocturnal refuges within the Development Envelope will not be impacted 
by the Proposed Action, along with one confirmed nocturnal refuge located within the SFEZ.  
Three confirmed and one potential nocturnal refuge are located between 0.6 and 2.8 km from 
the Development Envelope.  

There are no confirmed or potential diurnal or breeding roosts within the Development Envelope, 
with one potential diurnal roost located approximately 3.8 km from the Development Envelope.   

Pilbara Leaf-nosed Bats require continuous access to water to support a colony (Bullen 2020, 
pers. comm.).  Conservatively, up to 15 surface water pools will be impacted by the Proposed 
Action, including five permanent pools (WMPC-01, WMPC-03, WMPC-08, WMPC-09 and WMPC-
22), two semi-permanent pools and eight temporary/seasonal pools.  However, there are five 
surface water pools within the SFEZ which will be retained, including one permanent, one semi-
permanent and three temporary/seasonal pools.  A further 23 pools and two reference sites 
have been mapped outside of the Development Envelope and will not be impacted, of which 
five are permanent (Figure 12-9).  The location of these permanent pools means that they are 
readily accessible for Pilbara Leaf-nosed Bats and are expected to continue to support the 
colony.  On this basis, the direct impact to five permanent pools located within the Development 
Envelope is not predicted to result in a decline in the local colony. 

Pilbara Leaf-nosed Bats regularly travel 10-20 km for foraging in the dry season and up to 50 km 
in the wet season (Bullen 2013).  Considering the potential for individuals to travel large distances 
and the retention of approximately 184.4 ha of high value potential roosting and foraging 
habitat and approximately 2,324.8 ha of other suitable foraging and dispersal habitats in the 
Development Envelope, the Proposed Action is not expected to significantly impact the species.  
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Furthermore, there are no diurnal roosts present within the Development Envelope, and 
all of the roosts that will be removed by the Proposed Action are confirmed or potential 
nocturnal refuges.  These are of lower value to the species and is therefore not expected to 
significantly impact the Pilbara Leaf-nosed Bat.    

12.10.3.2 Disturbance to Pilbara Leaf-nosed Bats from noise and vibration 

Construction and operation of the Proposed Action, including active mining, has the potential 
to cause noise and vibration disturbance.   

Lloyd George Acoustics conducted an Environmental Noise Assessment (2021) to determine the 
likely impacts of noise created by the Proposed Action on Pilbara Leaf-nosed Bats within the SFEZ.  
As there are no legislated noise criteria, the noise levels were assessed based on relevant studies 
on the impact of noise on this fauna species, specifically a study undertaken by Bullen and 
Creese (2014) that indicated that sound levels of up to 70 dB are unlikely to result in Pilbara Leaf-
nosed Bats leaving their roost. Applying this criterion, the noise modelling undertaken for the 
Proposed Action indicates that sound levels at the seven roost sites being retained within the 
Development Envelope, as well as the cave within the SFEZ, will not exceed 70dB. 

Based on the distances of the four Ghost Bat potential/confirmed day roosts being retained in 
the Development Envelope and SFEZ (CMPC-10, 13, 21 and 25, which correspond to four 
potential/confirmed nocturnal refuges for the Pilbara Leaf-nosed Bat), no indirect impacts are 
anticipated (see Section 12.5.1.1.1).  
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12.10.4 Assessment and significance of residual impact 

An assessment of the Proposed Action on the Pilbara Leaf-nosed Bat is detailed in Table 12-15, 
with reference to the Significant Impact Guidelines (DoE 2013).   
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Table 12-15: Assessment of the significance of impacts to Pilbara Leaf-nosed Bat  

Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Pilbara Leaf-nosed Bat  

Potential to cause a long-term 
decrease in the size of an 
important population 

The Pilbara Leaf-nosed Bat in the Pilbara is considered an important population (TSSC 2016d) and the 
individuals present within the Development Envelopment form part of that population.    
The Pilbara Leaf-nosed Bat has been recorded foraging within the Development Envelope throughout 
multiple surveys.  Nine nocturnal refuges and 11 potential nocturnal refuge caves have also been 
identified within the Development Envelope.  Of these, approximately 13 nocturnal refuges are expected 
to be directly impacted by the Proposed Action, however nocturnal refuges are not considered critical 
habitat.  Seven potential/confirmed nocturnal refuges will be retained within the Development Envelope 
and one nocturnal refuge will be retained within the SFEZ.   
Based on the Conceptual Footprint, the Proposed Action will result in the clearing of approximately 165.6 
ha of significant foraging habitat including Gorge/Gully, Breakaway/Cliff, and Drainage Line habitat 
types.  Other habitat types (Hillcrest/Hillslope, Rocky Foothills, Calcrete Plain and Spinifex Stony Plain) are 
also used for foraging by the species, with approximately 1,722.9 ha expected to be cleared for the 
Proposed Action.  Each of the significant foraging habitats are widespread throughout the Pilbara region 
(see Section 12.5.1.1), with 421.5 ha of Drainage Line habitat and extensive occurrence of the land 
systems associated with Gorge/Gully and Breakaway/Cliff habitats mapped outside of the Development 
Envelope.  Furthermore, 10.9 ha of high value and 184.9 ha of moderate value habitat will remain within 
the SFEZ.  The SFEZ is connected to corridors of fauna habitat that extent outside of the Development 
Envelope, allowing fauna to disperse to the wider area and access retained areas of the Development 
Envelope.  This includes connectivity to the five bat caves and 23 surface water pools that will remain 
outside of the Development Envelope for the Pilbara Leaf-nosed Bat to access.  
The Pilbara Leaf-nosed Bat relies on surface water for drinking, and permanent surface water pools in 
proximity to roosting habitat are considered to be of the highest value.  The Proposed Action will result in 
the removal up to 15 pools, including five permanent pools, two semi-permanent pools, and eight 
temporary/seasonal pools.  Five pools within the SFEZ will be retained, and 23 pools outside of the 
Development Envelope and SFEZ will remain available for the species, including five permanent pools.  
Therefore, access to permanent water supplies will be maintained and the clearing of five permanent 
pools for the Proposed Action is not predicted to cause a decline in the local colony.   
On this basis, the Proposed Action is not likely to result in a long-term decrease in the size of the Pilbara 
Leaf-nosed Bat population.   

Potential to reduce the area of 
occupancy of an important 
population 

‘Area of occupancy’ is defined as the area within a species extent of occurrence which is occupied by 
that species (IUCN 2012).  Based on the Conceptual Footprint, approximately 165.6 ha (47.3%) of high 
value potential roosting and foraging habitat, including Gorge/Gully, Breakaway/Cliff and Drainage Line 
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Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Pilbara Leaf-nosed Bat  

habitat will be cleared for the Proposed Action.  Approximately 184.4 ha of high value potential roosting 
and foraging habitat in the Development Envelope and approximately 2,324.8 ha of other suitable 
foraging and dispersal habitat will be retained.  Permanent surface water pools will continue to be 
available in proximity to the Development Envelope.    
The Proposed Action is predicted to result in the loss of high value habitat and therefore has the potential 
to reduce the area of occupancy of an important population.  
 

Potential to fragment an existing 
important population into two or 
more populations 

The Pilbara Leaf-nosed Bat is a highly mobile species, known to disperse more than 10 km from roosts for 
foraging activities.  Given the retention of approximately 184.4 ha of high value habitat in the 
Development Envelope, that these habitats are widespread throughout the Pilbara region (see Section 
12.5.1.1), and that the SFEZ will allow connectivity to the wider landscape beyond the SFEZ, the Proposed 
Action is unlikely to fragment an existing population.   

Potential to adversely affect 
habitat critical to the survival of the 
species 

Diurnal roosts are considered critical breeding habitat for the Pilbara Leaf-nosed Bat.  There are no 
recorded Pilbara Leaf-nosed Bat diurnal roosts in the Development Envelope, and therefore the Proposed 
Action is not expected to impact critical breeding habitat of the species. 
Based on the Conceptual Footprint, the Proposed Action will result in the clearing of approximately 
165.6 ha of high value potential roosting (Gorge/Gully, Breakaway/Cliff and Drainage Line) habitat which 
represents critical foraging habitat.  Consequently, the Proposed Action has the potential to adversely 
affect habitat critical to the survival of the species.  This impact is considered significant and will thus be 
offset.   

Potential to disrupt the breeding 
cycle of an important population 

No Pilbara Leaf-nosed Bat diurnal or breeding roosts have been recorded within the Development 
Envelope.  The low number of calls recorded during the breeding (wet) season indicates that the 
individuals identified were using the roosts opportunistically and not for breading (Biologic 2022b).  The 
Proposed Action will therefore not impact any permanent diurnal roosts and will not impact the breeding 
cycle of a population.   

Potential to modify, destroy, 
remove isolate or decrease the 
availability or quality of habitat to 
the extent that the species is likely 
to decline 

A reduction in available habitat may result in a decline in Pilbara Leaf-nosed Bat individuals in the region 
(TSSC 2016d).  Based on the Conceptual Footprint, approximately 184.4 ha of high value and 2,324.8 ha of 
moderate value foraging habitat will be retained within the Development Envelope, and an additional 
and 10.9 ha of high value and 184.9 ha of moderate value habitat will remain within the SFEZ.  
Although none of the caves present within the Development Envelope are considered critical habitat for 
the species, the potential/confirmed nocturnal refuges facilitate dispersal along the local ridge lines.  As 
such, the removal of 13 nocturnal refuges may decrease the connectivity of  habitat within the 



Environmental Review Document  
McPhee Creek Iron Ore Project 

Document ID v [2] 22/04/2022 381 
Uncontrolled when printed. Refer to Atlas Iron ECMS for the latest version 

Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Pilbara Leaf-nosed Bat  

Development Envelope.  This is not expected to cause the species to decline, given the retention of seven 
confirmed/potential nocturnal refuges within the Development Envelope and one additional refuge in the 
SFEZ.  Furthermore, five caves (comprising four potential/confirmed nocturnal refuges and one potential 
diurnal roost) will remain available outside of the Development Envelope.   
Given the absence of known diurnal or breeding roosts within the Development Envelope and the 
retention of high value habitat within the Development Envelope and in the wider Pilbara region, the 
Proposed Action is not expected to modify, destroy, remove, isolate or decrease the availability or quality 
of habitat to the extent that the species is likely to decline.  

Potential to result in invasive 
species that are harmful to the 
vulnerable species becoming 
established in the vulnerable 
species’ habitat  

The conservation advice for the Pilbara Leaf-nosed Bat does not consider invasive species to be a 
significant threat to the species (TSSC 2016d).  
Cane toads are identified as a threat to the species; however, Cane Toads are not currently present within 
the Pilbara region and the Proposed Action is not expected to increase the risk of a cane toad population 
establishing within the Development Envelope.   
Feral cats are known to occur in the Development Envelope.  The Proponent will undertake feral cat 
control within the Development Envelope to minimise the risk of predation, as outlined in the Terrestrial 
Fauna Management Plan (Appendix M). 

Potential to introduce disease that 
may cause the species to decline 

They are currently no known diseases threatening the Pilbara Leaf-nosed Bat (TSSC 2016d), and there is no 
evidence to suggest that the Proposed Action would introduce disease that may cause the species to 
decline.   

Potential to interfere substantially 
with the recovery of the species 

Key management actions for the recovery of the species include protection of land with significant 
colonies, replacement of barbed wire fencing, protection of roosts and protection of the structural 
integrity of roosts (TSSC 2016d).  No permanent diurnal roosts have been identified within the Development 
Envelope. 
The Proponent will avoid the use of barbed wire fencing, as far as practicable (noting the requirement for 
pastoralists whose leases intersect the Development Envelope) to use barbed wire in stock fences.  Where 
barbed wire fencing is required, reflectors will be installed to deter interaction.  
On this basis, the Proposed Action is not expected to interfere with the recovery of Pilbara Leaf-nosed Bat. 
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12.10.5 Environmental outcomes 

Based on the Conceptual Footprint, the Proposed Action is predicted to result in the following 
environmental outcomes in relation to the Pilbara Leaf-nosed Bat: 

• Clearing of approximately 165.6 ha (47.3%) of high value potential roosting and foraging 
habitat, comprising Gorge/Gully, Breakaway/Cliff and Drainage Line habitat from the 
Development Envelope.   

• Clearing of approximately 1,722.9 ha (42.6%) of other suitable foraging and dispersal habitat, 
comprising Hillcrest/Hillslope, Rocky Foothills, Calcrete Plain and Spinifex Stony Plain from the 
Development Envelope.   

• Impacts to up to 15 surface water pools within the Development Envelope (five permanent, 
two semi-permanent and eight temporary/seasonal pools).  Noting that the Proponent 
expects to be able to avoid direct impacts to three pools (WMPC-03, WMPC-22 and WMPC-
29), however indirect impacts (i.e. a reduction) to the catchments may occur resulting in a 
modification of inflows and potential changes to the persistence of water in these pools. 

• Direct impact to up to 13 caves, including seven nocturnal refuges and six potential 
nocturnal refuges, with seven potential/confirmed nocturnal refuges to be retained within 
the Development Envelope.   

• Approximately 184.4 ha of high value potential roosting and foraging habitat will remain 
available within the Development Envelope. 

• An additional 10.9 ha of high value potential roosting and foraging habitat, five surface 
water pools and one nocturnal refuge will be retained within the SFEZ. 

• The Proposed Action is not predicted to interfere with the recovery of the species. 
 
The clearing of approximately 165.6 ha of high value potential roosting and foraging habitat 
(comprising Gorge/Gully, Breakaway/Cliff and Drainage Line habitat) is considered to be a 
significant residual impact and offsets will be provided.  Potential impacts of the Proposed Action 
on this species will be minimised through the implementation of the Terrestrial Fauna 
Management Plan (Appendix M).   
 

  



Environmental Review Document  
McPhee Creek Iron Ore Project 

Document ID v [2] 22/04/2022 383 
Uncontrolled when printed. Refer to Atlas Iron ECMS for the latest version 

12.11 Pilbara Olive Python 

12.11.1 Ecology and distribution 

The Pilbara Olive Python (Liasis olivaceus barroni) is listed as Vulnerable under the EPBC Act and 
the BC Act.  It is the largest snake in WA and endemic to the Pilbara region (Bush and Maryan 
2011; Cogger 2014). 

The Pilbara Olive Python is restricted to ranges within the Pilbara region, however, is widespread 
and moderately common in the region and occurs as scattered populations.  This species is 
primarily nocturnal; however, is occasionally active during the day in warmer summer months 
and prefers escarpments, deep gorges, water holes and rock piles associated with permanent 
pools in rocky areas in the ranges of the Pilbara region (Biologic 2021a, Pearson 1993).  
Microhabitat preferences of the Pilbara Olive Python include under rock piles, on top of rocks or 
under spinifex (DAWE 2020e).  Individuals spend the cooler winter months within caves and rock 
crevices away from water sources.  In the warmer summer months, the pythons are found to 
move around widely, usually in proximity to water and rock outcrops.  The species uses 
waterholes to hunt and ambushes prey on animal trails or by striking from a submerged position 
in water holes (DEWHA 2008a; DAWE 2020e).  Individuals occupy distinct home ranges (87-449 ha) 
and males can travel distances of up to 4 km during the breeding season (June to August) to 
locate females (DAWE 2020e).  

There are currently 189 records of this species across the Pilbara region (DBCA 2020) including 
populations at Pannawonica, Millstream, Tom Price and the Burrup Peninsula.  It also occurs 
within the Rangelands (Western Australia) Natural Resource Management Region and part of 
the species' habitat is conserved in Karijini National Park. 

At present, there are no species-specific policy guidelines on what constitutes habitat critical to 
the survival of the species or what represents an important population.  This is likely due to the 
species' cryptic nature which makes conducting reliable surveys difficult (DEWHA 2008a).  
However, it is known to prefer deep gorges and water holes which it uses for hunting.  Therefore, 
rocky habitats with permanent or semi-permanent surface water pools are expected to 
represent critical habitat. 

12.11.2 Occurrence in the Development Envelope 

The Pilbara Olive Python has been recorded five times within the Development Envelope, with 
one further record from within the SFEZ.  Two additional previous records are from outside of the 
Development Envelope (Biologic 2020b; Outback Ecology 2012b).   

Of the five records from the Development Envelope, two are from recent surveys (Biologic 
2020b); Biologic 2020e).  These records are described in Table 12-16.   
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Table 12-16: Records of Pilbara Olive Python within and near the Development Envelope 

Survey Type of record 

Record located 
within the 
Development 
Envelope 

Record 
located within 
the 
Conceptual 
Footprint 

Habitat type 

McPhee Creek 
Consolidated 
Fauna Survey 
(Biologic 2021a) 

One scat Yes No Breakaway/Cliff 

Dead 
individual No No Drainage Line in 

McPhee Creek 

McPhee Creek 
Aquatic Survey 
(Biologic 2020e) 

Live individual Yes Yes 

In surface water 
pool WMPC-09 in 
Gorge/Gully 
habitat 

Heritage 
Consultants 2020  Live individual Yes Yes At surface water 

pool WMPC-22 

Heritage 
Consultants 2019 Live individual No (within SFEZ) No 

At surface water 
pool WMPC-19 in 
the SFEZ 
Gorge/Gully 
habitat 

McPhee Creek 
Project Terrestrial 
Vertebrate Fauna 
Baseline Survey 
(Outback Ecology 
2012b) 

Scat Yes Yes Gorge/Gully 
Bones/carcass No No Rocky Foothills 

Live individual Yes No Hillcrest/Hillslope 

The Pilbara Olive Python is a cryptic species and often difficult to detect by survey effort.  Given 
the number of records documented, the species is considered to be present as a permanent 
breeding population in the Development Envelope and surrounds, acting as a source 
population to surrounding areas (Biologic 2021a).   

A number of habitat types present in the Development Envelope likely provide high value 
breeding/shelter and hunting/foraging habitats, including: 

• Gorge/Gully – 141.5 ha 
• Breakaway/Cliff – 26.3 ha 
• Drainage Line – 182.2 ha 
• Hillcrest/Hillslope – 707.9 ha. 
 
These broad habitat types contain microhabitat features such as caves, crevices and rocky 
features which provide shelter.  Pilbara Olive Python is expected to utilise Hillcrest/Hillslope and 
Drainage Line habitat for foraging and dispersal habitat, particularly rocky microhabitats and 
surface water pools present in proximity to rocky habitats and vegetation cover.  A total of 
1,057.9 ha of high value breeding/shelter, foraging and dispersal habitats are present in the 
Development Envelope. 

Other suitable hunting/foraging and dispersal habitats present in the Development Envelope 
include: 

• Rocky Foothills – 2,198.4 ha.  
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Rocky Foothills habitat is considered a moderate value habitat type for the Pilbara Olive 
Python as it may provide small pockets of other potential foraging and dispersal habitat, where 
suitable microhabitats occur or during suitable conditions, such as following significant rainfall 
events.  A total of 2,198.4 ha of other foraging and dispersal habitat is present in the 
Development Envelope. 

A total of 15 surface water pools have been recorded in the Development Envelope, with an 
additional five located within the SFEZ, and a further 23 surface water pools have been 
documented in proximity to the Development Envelope (Table 12-5).  Surface water pools in 
proximity to rocky habitats are considered high value foraging habitat as they support hunting.  
Little is known about the breeding of Pilbara Olive Python; however, it is understood that young 
disperse in search of food (DAWE 2020e), so it is considered likely that surface water pools in 
proximity to high value breeding habitat, are of the highest value.  The surface water pools on 
the McPhee Range and within McPhee Creek to the south of the Development Envelope are 
considered to be of high value and the species has been recorded in these locations (Biologic 
2021a).  Other pools present in the Development Envelope and in the three creeklines south of 
the Development Envelope, namely McPhee Creek, Branch of McPhee Creek and Lionel Creek, 
are also likely to support hunting.  

Remaining habitats present in the Development Envelope are considered to be of low value to 
Pilbara Olive Python. 

Records of Pilbara Olive Python and the location of surface water pools in the Development 
Envelope are depicted in Figure 12-10.  
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12.11.3 Assessment and significance of residual impact 

An assessment of the Proposed Action impacts on Pilbara Olive Python is detailed in Table 12-17, 
with reference to the Significant Impact Guidelines (DoE 2013).
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Table 12-17: Assessment of the significance of impacts to Pilbara Olive Python 

Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Pilbara Olive Python 

Potential to cause a long-term 
decrease in the size of an 
important population 

Pilbara Olive Python has been recorded in the Development Envelope five times through scats, remains 
of dead individuals and observations of live individuals (Table 12-16). 
Given the cryptic nature of the species and difficulty detecting presence, the combined records of the 
species from the Development Envelope indicate that a permanent breeding population resides locally, 
acting as a source population to surrounding areas (Biologic 2021a).  On this basis, the local population is 
likely to be considered an important population.  
The Proposed Action has been designed to avoid impacts to high value habitat, including Gorge/Gully, 
Drainage Line, Hillcrest/Hillslope and Breakaway/Cliff habitats including through the establishment of the 
SFEZ.  Based on the Conceptual Footprint, approximately 387.8 ha of high value potential 
breeding/shelter and hunting/foraging habitat and 1,298.4 of moderate value hunting/foraging and 
dispersal habitat will be retained within the Development Envelope, with an additional 115.1 ha of high 
value within the SFEZ.  Up to 15 surface water pools will be removed.  Five pools, including one 
permanent, will be retained within the SFEZ, and five permanent pools are located within approximately 
10 km of the Development Envelope (Table 12-5).  
In addition, groundwater abstraction and discharge of surplus dewater has the potential to alter 
hydrological regime and indirectly impact potential hunting habitats.  
The Pilbara Olive Python is vulnerable to vehicle strike causing injury or mortality.  The Proponent will 
implement vehicle speed limits outside of active mine areas to avoid and minimise the potential for 
fauna strike.   
There will be localised habitat loss for the population that utilises the Development Envelope.  The loss of 
high value habitat and surface water pools within the Conceptual Footprint indicates that the Proposed 
Action is expected to result in a long-term decrease in the size of the regional population.   

Potential to reduce the area of 
occupancy of an important 
population 

‘Area of occupancy’ is defined as the area within a species extent of occurrence which is occupied by 
that species (IUCN 2012).  The population of Pilbara Olive Python in the Development Envelope is likely to 
be considered an important population.  
Based on the Conceptual Footprint, approximately 670.2 ha of high value breeding/shelter and foraging 
habitats (Gorge/Gully, Breakaway/Cliff, Hilcrest/Hillslope and Drainage Line) will be cleared.  Each of the 
high value habitats are widespread throughout the Pilbara region (see Section 12.5.1.1), with 421.5 ha of 
Drainage Line habitat and extensive occurrence of the land systems associated with Gorge/Gully, 
Hillcrest/Hillslope and Breakaway/Cliff habitats mapped outside of the Development Envelope. 
Given the retention of approximately 387.8 ha of high value breeding/shelter and hunting/foraging 
habitat and approximately 1,298.4 ha of other foraging and dispersal habitat in the Development 
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Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Pilbara Olive Python 

Envelope, in addition to the persistence of five surface water pools within the SFEZ and five permanent 
pools outside of the Development Envelope, the local population is expected to continue to occupy the 
Development Envelope and wider Pilbara region.   
The Proposed Action has the potential to reduce the area of occupancy of the important population of 
Pilbara Olive Python locally.   

Potential to fragment an existing 
important population into two or 
more populations 

The Pilbara Olive Python is a mobile species and is likely to move through the retained habitats within the 
Development Envelope.  Based on the Conceptual Footprint, approximately 387.8 ha of high value 
(Gorge/Gully, Breakaway/Cliff, Drainage Line and Hillcrest/Hillslope) and 1,298.4 ha of moderate value 
(Rocky Foothills) habitat will remain within the Development Envelope.  Each of the high value habitats 
are widespread throughout the Pilbara region (see Section 12.5.1.1), with 421.5 ha of Drainage Line 
habitat and extensive occurrence of the land systems associated with Gorge/Gully, Hillcrest/Hillslope and 
Breakaway/Cliff habitats mapped outside of the Development Envelope. 
As such, the Proposed Action is not expected to impede the movement of individuals and is not 
expected to fragment an existing important population into two or more populations.   

Potential to adversely affect 
habitat critical to the survival of a 
species 

The Pilbara Olive Python is known only from the Pilbara region of Western Australia and suitable habitat 
within its modelled distribution is likely to be critical habitat for the species.  
The Development Envelope contains habitat that likely represents critical habitat for Pilbara Olive Python.  
The local population is likely part of an important population and the removal of high value habitat 
represents disturbance of critical habitat.   
Based on the Conceptual Footprint, approximately 670.2 ha of high value breeding/shelter and foraging 
habitat will be cleared and up to 15 surface water pools, (including five permanent pools, two semi-
permanent pool and eight temporary/seasonal pools) will be impacted.  This loss of critical habitat is 
considered a significant residual impact and offsets will be provided.   

Potential to disrupt the breeding 
cycle of an important population 

The local population of Pilbara Olive Python is likely to be considered an important population.  The 
number of records and habitats present in the Development Envelope indicate that Pilbara Olive Python 
permanently resides and breeds within the Development Envelope, acting as a source population for 
surrounding areas (Biologic 2021a).   
The Proposed Action will result in the removal of approximately 670.2 ha (63.3%) of high value potential 
breeding/shelter and hunting/foraging habitat, and up to 15 surface water pools.   
The Proposed Action has the potential to disrupt the breeding cycle of an important population.   

Potential to modify, destroy, 
remove isolate or decrease the 

The Proposed Action will result in the clearing of approximately 670.2 ha of high value potential 
breeding/shelter and foraging habitat comprising Gorge/Gully, Drainage Line, Breakaway/Cliff and 
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Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Pilbara Olive Python 

availability or quality of habitat 
to the extent that the species is 
likely to decline 

Hillcrest/Hillslope habitat types.  In addition, up to 15 surface water pools in the Development Envelope 
will be directly impacted.  
Approximately 387.8 ha of high value breeding/shelter and foraging habitat will be retained within the 
Development Envelope and these habitats are expected to continue to support the local Pilbara Olive 
Python population.  In addition, 115.1 ha of high value breeding/shelter and foraging habitat and five 
surface water pools (including one permanent pool) will be retained within the SFEZ.  Furthermore, five 
permanent pools located approximately 10 km outside of the Development Envelope are expected to 
remain available for the local population.  Extensive Drainage Line habitat is available to the south of the 
Development Envelope, within McPhee Creek, Branch of McPhee and Lionel Creek, and is expected to 
support foraging and dispersal of the local population.  Progressive clearing will be undertaken to allow 
fauna to move away from the clearing front.  
While the Proposed Action will reduce the availability of habitat locally, suitable habitat will remain within 
the Development Envelope and regionally.  On this basis, the Proposed Action is unlikely to cause the 
species to decline.   

Potential to result in invasive 
species that are harmful to the 
vulnerable species becoming 
established in the vulnerable 
species’ habitat  

Predation by feral cats is the main identified threat to Pilbara Olive Python.  Feral cats are known to 
occur in the Development Envelope.  The Proponent will undertake feral cat control in the Development 
Envelope to minimise the risk of predation, as outlined in the Terrestrial Fauna Management Plan 
(Appendix M).   

Potential to introduce disease 
that may cause the species to 
decline 

Currently there are no known diseases harmful to Pilbara Olive Python.  There is no evidence to suggest 
that the Proposed Action would introduce disease that may cause the species to decline.   

Potential to interfere substantially 
with the recovery of the species 

Regional and local priority actions for Pilbara Olive Python include ensuring that development in areas 
where the species occurs does not impact known populations, managing changes to hydrology and 
implementing Threat Abatement Plans for the control and eradication of foxes and cats. 
While the Proposed Action will result in the clearing of some high value habitat and altered hydrological 
regimes may indirectly impact hunting habitats for the local population, the Proposed Action is not 
predicted to affect the overall viability of the population of Pilbara Olive Python present across the 
Pilbara.   
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12.11.4 Environmental outcomes 

Based on the Conceptual Footprint, the Proposed Action is predicted to result in the following 
environmental outcomes in relation to the Pilbara Olive Python: 

• Clearing of approximately 670.2 ha of high value habitat, comprising Gorge/Gully, Drainage 
Line, Breakaway/Cliff and Hillcrest/Hillslope habitat types which supports breeding/shelter 
and foraging within the Development Envelope. 

• Clearing of approximately 900 ha of moderate value foraging and dispersal habitat within 
the Development Envelope, comprising Rocky Foothills.   

• Impacts to up to 15 surface water pools within the Development Envelope (five permanent, 
two semi-permanent and eight temporary/seasonal pools).  Noting that the Proponent 
expects to be able to avoid direct impacts to three pools (WMPC-03, WMPC-22 and WMPC-
29), while indirect impacts (i.e. a reduction) to the catchments may occur resulting in a 
modification of inflows and potential changes to the persistence of water in these pools. 

• Approximately 387.8 ha of high value breeding/shelter and hunting/foraging habitat will 
remain available in the Development Envelope. 

• An additional 115.1 ha of high value breeding/shelter and foraging habitat and five surface 
water pools will be retained within the SFEZ. 

• The local population of Pilbara Olive Python will continue to utilise retained habitats within 
the Development Envelope and SFEZ, as well as five permanent surface water pools located 
within approximately 10 km of the Development Envelope.   

• The Proposed Action is not predicted to interfere with the recovery of the species. 
 
The clearing of approximately 670.2 ha of high value denning/breeding and foraging habitats 
(comprising Gorge/Gully, Breakaway/Cliff, Drainage Line and Hillcrest/Hillslope habitat) is 
considered to be a significant residual impact and offsets will be provided.  Potential impacts of 
the Proposed Action on this species will be minimised through the implementation of the 
Terrestrial Fauna Management Plan (Appendix M).   
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12.12 Greater Bilby 

12.12.1 Ecology and distribution 

The Greater Bilby (Macrotis lagotis) is listed as Vulnerable under the EPBC Act and the BC Act.  
The Greater Bilby is a medium sized burrowing mammal that lives in desert regions.  It once 
occurred over 70% of mainland Australia, but now occurs in a number of disjunct locations from 
the Pilbara region in Western Australia to the Tanami desert in the Northern Territory and south-
west Queensland.  The population is estimated at fewer than 10,000 mature individuals (TSSC 
2016a).  

The Greater Bilby is a solitary species that shelters during the day in a complex system of up to a 
dozen burrows within its home range and emerges at night to dig for food which includes insects, 
larvae, seeds, spiders, fruit, fungi and very small animals (DAWE 2020b).  Males have a larger 
home range than females (TSSC 2016a).   

The approved conservation advice for the species does not define what constitutes critical 
habitat for the species; however, the remaining populations occur in three main habitat types 
including: 

• open tussock grassland on uplands and hills 
• Acacia aneura (mulga) woodland/shrubland on ridges and rises 
• hummock grasslands in plains and alluvial areas.   

Key threats to the Greater Bilby include predation by introduced fauna including foxes and feral 
cats, habitat loss and introduced herbivores (rabbits) and water points which enable expansion 
of feral fauna ranges into Greater Bilby habitat.  Too frequent fire is also considered a threat 
(TSSC 2016a).  

12.12.2 Occurrence in the Development Envelope 

Greater Bilby has previously been recorded multiple times in the Development Envelope (MWH 
2014a; Outback Ecology 2014b, 2012b).  Records include a total of 98 camera trap images over 
a number of surveys in addition to secondary evidence such as tracks, diggings and burrows.  It 
was concluded that there was likely only one individual Greater Bilby present (Biologic 2021a).  
In 2015, a fire occurred in the Development Envelope and impacted areas of suitable habitat 
(Spinifex Sandplain) for the species.  No direct or indirect evidence of Greater Bilby has been 
recorded in the Development Envelope since 2015 and observations of suitable habitat made 
during the most recent survey indicate that while some areas of vegetation have recovered well, 
there remain large unvegetated patches and the spinifex and shrubs are currently not large 
enough to provide sufficient foraging and shelter habitat for the species (Biologic 2021a).   

The Spinifex Sandplain habitat is restricted to the south west corner of the Development 
Envelope.  It is considered that the 67 ha of Spinifex Sandplain habitat present within the 
Development Envelope will likely constitute high value breeding/burrowing and 
foraging/dispersal habitat for the Greater Bilby in the future, once vegetation has matured.  No 
other habitats present in the Development Envelope are considered suitable for the Greater 
Bilby.  The majority of previous Greater Bilby records from within the Development Envelope were 
from within Spinifex Sandplain prior to the 2015 fire and are depicted in Figure 12-11.  

The Greater Bilby has low site fidelity and high mobility (Southgate et al. 2007).  For example, 
males regularly move three to five kilometres between burrows on consecutive days and have 
been recorded moving up to 15 km in a few weeks (Southgate and Possingham 1995).  The local 
population previously recorded as occurring in Development Envelope was, and would 
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continue to be if present, a sink population, rather than a source population (Biologic 
2021a).  This means that the local population in the Development Envelope would have been 
dependent on immigration from the surrounding areas.  Any Greater Bilby individuals using the 
Development Envelope in the past or future are considered likely to be part of a larger 
population, likely located to the south of the Development Envelope (based on previous records, 
see Figure 12-11).   
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12.12.3 Assessment and significance of residual impact 

An assessment of the Proposed Action impacts on Greater Bilby is detailed in Table 12-18, with 
reference to the Significant Impact Guidelines (DoE 2013).
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Table 12-18: Assessment of the significance of impacts to Greater Bilby 

Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Greater Bilby 

Potential to cause a long-term 
decrease in the size of an 
important population 

Greater Bilby has been previously recorded in the Development Envelope 98 times from camera trap 
images and secondary evidence including tracks, diggings and burrows, with the most recent records in 
early 2014.  It was concluded that there was likely one resident Greater Bilby present at the time of the 
2014 surveys (Outback Ecology 2014b; MWH 2014a).  Previous records were from Spinifex Sandplain 
habitat which was impacted by fire in 2015.  It is likely that the resident individual present at that time was 
lost during the fire event.   
No direct or indirect evidence of Greater Bilby was recorded in the Development Envelope during the 
most recent survey (Biologic 2021a).  While the Spinifex Sandplain habitat has previously supported 
Greater Bilby, there are still large unvegetated patches with insufficient foraging or shelter habitat for the 
species.  It is anticipated that the Spinifex Sandplain habitat present within the Development Envelope will 
represent high value habitat for the Greater Bilby in the future, once vegetation has matured.  
The Greater Bilby is vulnerable to vehicle strike causing injury or mortality.  The Proponent will implement 
vehicle speed limits to avoid and minimise the potential for fauna strike.  
The local population that previously occurred within the Development Envelope was, and would continue 
to be, if present, a sink population, rather than a source population (Biologic 2021a).  This means that the 
local population in the Development Envelope would be dependent on immigration from the surrounding 
areas.  Any Greater Bilby individuals present in the Development Envelope are likely part of a larger 
population, likely located to the south of the Development Envelope (based on previous records).   
On this basis, the clearing of 24.5 ha (36.6% of the extent in the Development Envelope) of Spinifex 
Sandplain habitat for the Proposed Action will not cause a long-term decrease in the size of an important 
population.   
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Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Greater Bilby 

Potential to reduce the area of 
occupancy of an important 
population 

‘Area of occupancy’ is defined as the area within a species extent of occurrence which is occupied by 
that species (IUCN 2012).   
The Proposed Action will result in the loss of approximately 24.5 ha of Spinifex Sandplain habitat, which is 
anticipated to represent high value habitat for the Greater Bilby in the future, once vegetation has 
matured following a 2015 fire.   
Approximately 42.5 ha (63.4%) of Spinifex Sandplain habitat will remain available in the south of the 
Development Envelope, where the source population of the Greater Bilby is expected to have entered 
and occupied the Development Envelope in the past, and likely will in the future.   
The clearing of 24.5 ha of Spinifex Sandplain habitat is likely to represent a reduction in the area of 
occupancy for the Greater Bilby, given that this is likely to represent high value habitat in the future, once 
vegetation has matured.  However, given that approximately 63.4% of high value habitat will remain in the 
Development Envelope, the Proposed Action is not expected to reduce the area of occupancy of 
Greater Bilby to the extent that the species will decline.   

Potential to fragment an existing 
important population into two or 
more populations 

The Greater Bilby has not recently been recorded in the Development Envelope, therefore there is no 
known current population.  Any individuals which previously occurred in the Development Envelope are 
thought to have been lost during a fire event in 2015.   
Furthermore, the local population that previously occurred within the Development Envelope was, and 
would continue to be, if present, a sink population, rather than a source population.  Any Greater Bilby 
individuals present in the Development Envelope are likely part of a larger population, likely located to the 
south of the Development Envelope (based on previous records).  Approximately 42.5 ha (63.4%) of 
Spinifex Sandplain habitat will remain available in the south of the Development Envelope, which will 
remain connected to the wider landscape beyond the Development Envelope.  On this basis, the 
Proposed Action is not expected to cause habitat fragmentation for the species, and will cause an 
existing population to become fragmented.  
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Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Greater Bilby 

Potential to adversely affect 
habitat critical to the survival of the 
species 

The conservation advice for Greater Bilby does not provide a definition for critical habitat; however, the 
species is reported to occupy three main habitats including open tussock grassland on uplands and hills, 
Acacia aneura (mulga) woodland/shrubland growing on ridges and rises; and hummock grasslands in 
plains and alluvial areas (TSSC 2016a). Spinifex Sandplain is likely considered critical habitat for the species; 
however, given the enduring impact of a fire event in 2015, this habitat type does not currently contain 
sufficient vegetation coverage to provide foraging or shelter habitat. It is anticipated that in the future, once 
vegetation has recovered and matured, that the Spinifex Sandplain habitat present within the Development 
Envelope will constitute high value breeding/burrowing and foraging/dispersal habitat for the Greater Bilby.   
As such, the clearing of approximately 24.5 ha of Spinifex Sandplain habitat in the Development Envelope 
is considered to be a significant impact and is proposed to be offset.   

Potential to disrupt the breeding 
cycle of an important population 

While Greater Bilby has potential to occur in the Development Envelope, it has not been recorded during 
recent survey effort.  Given the enduring impact of a 2015 fire event, habitat in the Development 
Envelope does not currently contain sufficient habitat to support breeding.  There are also no recent 
records of the species from the Development Envelope.   
It is anticipated that the Spinifex Sandplain habitat within the Development Envelope will represent high 
value breeding/burrowing and foraging/dispersal habitat for the Greater Bilby in the future, once 
vegetation has matured.  Approximately 42.5 ha (63.4%) of Spinifex Sandplain habitat will remain in the 
south of the Development Envelope and connected to the wider landscape, where Greater Bilbies are 
anticipated to enter.    
On this basis, the Proposed Action will not disrupt the breeding cycle of an important population.   

Potential to modify, destroy, 
remove, isolate or decrease the 
availability or quality of habitat to 
the extent that the species is likely 
to decline 

Based on the Conceptual Footprint, the Proposed Action will result in the clearing of approximately 
24.5 ha of Spinifex Sandplain habitat which is likely to be considered high value habitat for the species in 
the future, once vegetation has recovered and matured following a fire in 2015.  This clearing is 
considered to be a significant impact and is proposed to be offset.  
However, approximately 42.5 ha (63.4%) of Spinifex Sandplain habitat will remain in the south of the 
Development Envelope and connected to the wider landscape, where Greater Bilbies are anticipated to 
enter.  As such, the clearing of 24.5 ha of Spinifex Sandplain habitat is not expected to be at the extent 
that the Greater Bilby will decline.  
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Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Greater Bilby 

Potential to result in invasive 
species that are harmful to the 
vulnerable species becoming 
established in the vulnerable 
species’ habitat  

Predation by invasive species is a key threat for Greater Bilby.  Feral cats are known to occur in the 
Development Envelope, and the Proponent will implement feral cat control in the Development Envelope 
to reduce the risk of predation, as outlined in the Terrestrial Fauna Management Plan (Appendix M).   

Potential to introduce disease that 
may cause the species to decline 

There are no known diseases harmful to Greater Bilby and there are no current or recent records of 
Greater Bilby in the Development Envelope.  The Proposed Action is unlikely to introduce disease that may 
cause the species to decline.   

Potential to interfere substantially 
with the recovery of the species 

The conservation objectives for Greater Bilby include maintaining and expanding the current distribution, 
implementing landscape scale predator control at key bilby sites, maintaining insurance populations and 
developing and implementing national monitoring of the species (TSSC 2016a). 
The Proposed Action will result in the clearing of approximately 24.5 ha of Spinifex Sandplain habitat which 
is currently considered unsuitable for the species due to the enduring impacts of a 2015 fire event.  This 
habitat is expected to represent high value breeding/burrowing and foraging/dispersal habitat for the 
species once vegetation has matured.  Approximately 42.5 ha (63.4%) of Spinifex Sandplain habitat will 
remain available within the southern section of the Development Envelope, which is connected to the 
wider landscape where Greater Bilby individuals are expected to enter (based on previous records).   
A pre-clearance survey for Greater Bilby burrows will be undertaken within Spinifex Sandplain habitat to 
minimise any direct impacts to individuals.     
The Spinifex Sandplain habitat is available throughout the wider region and there will be no direct impacts 
to any known individuals within the Development Envelope.  Offsets are proposed for the removal of 
approximately 24.5 ha of Spinifex Sandplain habitat from the Conceptual Footprint.  In addition, the 
Proponent commits to implementing feral cat control within the Development Envelope.  On this basis, the 
Proposed Action is not expected to interfere substantially with the recovery of the species.  
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12.12.4 Environmental outcomes 

Based on the Conceptual Footprint, the Proposed Action is predicted to result in the following 
environmental outcomes in relation to the Greater Bilby: 

• Clearing of approximately 24.5 ha of potential high value breeding/burrowing and 
foraging/dispersal habitat (Spinifex Sandplain) within the Development Envelope.   

• Approximately 42.5 ha of potential high value habitat will remain available in the 
Development Envelope 

• No direct or indirect impacts to any Greater Bilby individuals 
• The Proposed Action is not predicted to interfere with the recovery of the species. 
The clearing of approximately 24.5 ha of high value potential breeding, foraging and dispersal 
habitat (comprising Spinifex Sandplain habitat) is considered to be a significant residual impact 
and offsets will be provided.  Potential impacts of the Proposed Action on this species will be 
minimised through the implementation of the Terrestrial Fauna Management Plan (Appendix M).   

  



Environmental Review Document  
McPhee Creek Iron Ore Project 

Document ID v [2] 22/04/2022 401 
Uncontrolled when printed. Refer to Atlas Iron ECMS for the latest version 

12.13 Northern Brushtail Possum 

12.13.1 Ecology and distribution 

The Northern Brushtail Possum (Trichosurus vulpecula arnhemensis) is a nocturnal semi-arboreal 
marsupial and is listed as Vulnerable under the EPBC Act and the BC Act (TSSC 2021).  There has 
been historical contention regarding the classification of the Northern Brushtail Possum as a 
separate species or subspecies, however a genetic analysis determined that it is a subspecies 
of T. Vulpecula.  

The subspecies is distributed discontinuously from the Gulf of Carpentaria hinterland near 
Borroloola, Northern Territory (NT) westward to the Kimberley, Western Australia (WA).  Recent 
sightings in WA are limited, with the majority of the current population appearing to occur in the 
NT, including distribution on multiple islands.  The Northern Brushtail Possum inhabits open forests 
of tall eucalypt trees with large hollows, favouring an understorey encompassing fleshy fruited 
shrubs.  Mangrove communities are also suitable habitat for the subspecies, particularly when 
hollow-bearing trees are present.  The Northern Brushtail Possum is also known to occur in semi-
urban areas and rainforests and is more abundant in habitats with high shrub density to provide 
food and shelter from feral cats.  Tree hollows are the primary shelter for the subspecies, with 
human infrastructure also used as shelter occasionally.  The possum subspecies’ diet consists of 
fruits, foliage and flowers in monsoonal tropics (including Lysiana spathulata (Northern Mistletoe), 
Amyema miquelii (Box Mistletoe), Amyena bifurcate and Erythrophleum chlorostachys 
(Cooktown Ironwood).  

The Northern Brushtail Possum reaches sexual maturity at 12-15 months; however, the subspecies 
does not have a defined breeding season.  Generation length is five to six years, with sexual 
maturity lasting up to ten years. 

12.13.2 Occurrence in the Development Envelope 

The Northern Brushtail Possum has been identified as ‘Possible’ to occur within the Development 
Envelope of the Proposed Action (Biologic 2021a).  Despite targeted survey efforts (including the 
implementation of 100 motion camera night at two locations and targeted searches at 83 sites 
over 137.2 person hours), the subspecies was not identified within the Development Envelope.  
Although the possum subspecies has not been recorded within the Development Envelope in 
the most recent or previous surveys, the subspecies was previously recorded at a location 
approximately 10 km southwest of the Development Envelope (Biologic 2021a).  

Within the Development Envelope, a number of habitat types provide high value 
breeding/shelter and foraging/dispersal habitats for the Northern Brushtail Possum:  

• Gorge/Gully – 141.5 ha 
• Drainage Line – 182.2 ha. 

Despite being widespread throughout the Pilbara region, the condition of the Drainage Line 
habitat type is highly variable, and it is vulnerable to degradation caused by cattle grazing 
(Biologic 2021a).  Similarly, the Gorge/Gully habitat, of which there is 141.5 ha within the 
Development Envelope, is relatively widespread throughout the Pilbara.  The condition of this 
habitat is also highly variable in its suitability for conservation significant species, specifically in 
regard to the presence, quality and quantity of cracks, crevices and caves.  
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12.13.3 Assessment and significance of residual impact 

An assessment of the Proposed Action impacts on the Northern Brushtail Possum is detailed in 
Table 12-19, with reference to the Significant Impact Guidelines (DoE 2013).
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Table 12-19: Assessment of the significance of impacts to Northern Brushtail Possum 

Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Northern Brushtail Possum 

Potential to cause a long-term 
decrease in the size of an 
important population 

The Northern Brushtail Possum has not been recorded in the Development Envelope in recent or historical 
studies, with the closest recording approximately 10 km southwest of the Development Envelope (Biologic 
2021a).  
Based on the Conceptual Footprint, the Proposed Action will involve the clearing of approximately 93.6 ha 
of Gorge/Gully and 55.0 ha of Drainage Line habitat, which are considered to be important potential 
breeding/shelter and foraging/dispersal habitat for the subspecies.  Given that these habitat types extend 
across the Pilbara region, and that the subspecies has not been recorded within the Development 
Envelope, the Proposed Action will not cause a long-term decrease in the size of an important population.   

Potential to reduce the area of 
occupancy of an important 
population 

‘Area of occupancy’ is defined as the area within a species extent of occurrence which is occupied by 
that species (IUCN 2012).   
The Proposed Action will not reduce the area of occupancy of an important population of the Northern 
Brushtail Possum, as there are no records of the subspecies being identified within the Development 
Envelopment.   

Potential to fragment an existing 
important population into two or 
more populations 

The Northern Brushtail Possum has not been recorded in the Development Envelope, therefore there is no 
known existing population.  Consequently, the Proposed Action is not expected to impede the movement 
of individuals and is not expected to fragment an existing population into two or more populations. 

Potential to adversely affect 
habitat critical to the survival of the 
species 

The Development Envelope provides habitat that is considered high value for the species, comprising 
Gorge/Gully and Drainage Line habitat types.  However, each of these habitat types is widespread 
outside of the Development Envelope and in the broader Pilbara region.  Furthermore, the species has not 
been recorded within the Development Envelope in current or historical surveys, despite targeted survey 
efforts.  On this basis, the Proposed Action is not expected to affect habitat critical to the survival of the 
species.   

Potential to disrupt the breeding 
cycle of an important population 

Given the lack of records of the Northern Brushtail Possum within the Development Envelope, the 
Proposed Action will not disrupt the breeding cycle of an important population of the subspecies.   

Potential to modify, destroy, 
remove isolate or decrease the 
availability or quality of habitat to 
the extent that the species is likely 
to decline 

The Proposed Action will decrease the availability of Northern Brushtail Possum habitat, however given 
that the subspecies has not been recorded within the Development Envelope, this habitat loss is not 
expected to cause any decline.   

Potential to result in invasive 
species that are harmful to the 

As a ‘critical weight range’ mammal, the Northern Brushtail Possum is considered more vulnerable to 
introduced species such as cats and red foxes (Biologic 2021a).  Introduced or invasive weed species may 
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Significant impact criteria for a 
Vulnerable species 

Assessment of impacts to Northern Brushtail Possum 

vulnerable species becoming 
established in the vulnerable 
species’ habitat  

disturb the possum subspecies through altering fire regimes and inhibiting movement.  The Proponent 
commits to avoiding the introduction of new weed species and spread of existing weed species through 
the implementation of hygiene procedures and weed management measures.   
Feral cats are known to occur in the Development Envelope.  The Proponent will implement feral cat 
control in the Development Envelope to minimise the risk of predation.  
As such, the Proposed Action is unlikely to have a significant impact on the Northern Brushtail Possum.   

Potential to introduce disease that 
may cause the species to decline 

The Northern Brushtail Possum is potentially threatened by disease.  While the NT has experienced 
increased abundance of black rats which are vectors of disease that may threaten the subspecies, there 
is no indication that the Proposed Action will increase the risk of disease threatening the Northern Brushtail 
Possum populations in WA (TSSC 2021). 

Potential to interfere substantially 
with the recovery of the species 

There are no current or historical records of the Northern Brushtail Possum occurring within the 
Development Envelope, with the nearest record approximately 10 km from the Proposed Action.  
Furthermore, the suitable foraging and breeding habitat for the species that persists within the 
Development Envelope is widespread throughout the Pilbara region.  On this basis, the clearing of 
approximately 148.6 ha of high-value habitat based on the Conceptual Footprint is not expected to 
substantially interfere with the recovery of the species.   
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12.13.4 Environmental outcomes 

Based on the Conceptual Footprint, the Proposed Action is predicted to result in the following 
environmental outcomes in relation to the Northern Brushtail Possum: 

• Clearing of approximately 148.6 ha of potential breeding/shelter and foraging/dispersal 
habitat, comprising Gorge/Gully and Drainage Line habitat from the Development Envelope. 

• Approximately 175.1 ha of potential breeding/shelter and foraging habitat will remain 
available in the Development Envelope 

• No direct or indirect impacts to any Northern Brushtail Possum  
• The Proposed Action is not predicted to interfere with the recovery of the species. 

This impact is not considered a significant residual impact. 

12.14 Fork-tailed Swift  

The Fork-tailed Swift (Apus pacificus) is listed as Migratory species under the EPBC Act.  The 
species is recorded sporadically within WA, with its distribution scattered along the coast of the 
south-west Pilbara and north throughout the Pilbara region, and can also be found in the north 
and east of the Kimberley region.  The species is a non-breeding visitor to Australia and is an 
exclusively aerial forager (DAWE 2020a).  

The Fork-tailed Swift was recorded within the Development Envelope in 2013 with the sighting of 
five individuals in the air (Biologic 2021a).  While the species may sporadically fly over the 
Development Envelope of the Proposed Action, it would not be dependent on the habitats 
within the Development Envelope, due to its extensive foraging range, aerial foraging habits 
and its non-breeding status within Australia.  On this basis, it is considered that there will be no 
significant impact to this species from the Proposed Action and it is therefore not discussed 
further in this assessment.  

12.15 Grey Falcon  

12.15.1 Ecology and distribution 

The Grey Falcon (Falco hypoleucos) is listed as Vulnerable under the EPBC Act and the BC Act.  
The Grey Falcon is a pale grey falcon, with blackish streaks varying from dark in juveniles to light 
in adults (TSSC 2020).  The species is medium sized, weighing an average of 400 – 500 g, with 
males weighing approximately 30% less than females, a trait known as reversed sexual 
dimorphism.  

The Grey Falcon is distributed throughout Australia’s semi-arid and arid areas, including the 
region north of 26ºS in Western Australia (BirdLife International 2021).  The species occurs in low 
densities across inland Australia, and is restricted to areas of high annual average temperatures 
with an average rainfall of less than 500 mm.  There are an estimated 500 Grey Falcon pairs 
throughout Australia, with 152 known records of the species in Western Australia (DBCA 2020).  

The species is typically restricted to wooded watercourses, grassland and shrubland, and tends 
to utilise old nests of other birds of prey species that are typically near water and high up in 
Eucalypt trees, where the species lays two to four eggs between July and September.  The Grey 
Falcon uses high speed to chase and stoop, typically preying on small birds such as parrots and 
pigeons and will also eat small mammals and reptiles (BirdLife International 2021).  
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12.15.2 Occurrence in the Development Envelope 

The Grey Falcon has been recorded in close proximity to the Development Envelope; 
approximately 0.93 km south of the Development Envelope (Biologic 2021a).  Therefore, the 
Drainage Line habitat (182.2 ha) within the Development Envelope is considered potential 
suitable breeding habitat, particularly where suitable sized trees are present (Biologic 2021a).   

It is expected that the species would forage broadly throughout each of the eight habitat types 
within the Development Envelope, particularly the Spinifex Stony Plain habitat type.  This habitat 
is considered moderate value for the species, with 1,059.4 ha present within the Development 
Envelope. 

Both Drainage Line and Spinifex Stony Plain habitats types are widespread throughout the 
Pilbara region.  

12.15.3 Assessment and significance of residual impact 

An assessment of the Proposed Action impacts on the Grey Falcon is detailed in Table 12-20, 
with reference to the Significant Impact guidelines (DoE 2013).  
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Table 12-20: Assessment of the significance of impacts to Grey Falcon 

Significant impact criteria for a 
Vulnerable Species  

Assessment of impacts to Grey Falcon 

Potential to cause a long-term 
decrease in the size of an 
important population  

The Grey Falcon has been recorded in close proximity to the Development Envelope.  However, the 
species has not been recorded in the Development Envelope in recent or historical studies (Biologic 
2021a).  
Based on the Conceptual Footprint, approximately 55 ha of high value potential breeding/nesting and 
foraging habitat (Drainage Line) will be cleared.  Approximately 127.2 ha of this habitat type will 
remain within the Development Envelope and the habitat is widespread outside of the Development 
Envelope throughout the Pilbara region.  On this basis, the Proposed Action will not cause a long-term 
decrease in the size of an important population.   

Potential to reduce the area of 
occupancy of an important 
population 

‘Area of occupancy’ is defined as the area within a species’ extent of occurrence which is occupied 
by that species (IUCN 2012). 
The Proposed Action will not reduce the area of occupancy of an important population of the Grey 
Falcon, as there are no records of the species within the Development Envelope and only one record 
in close proximity.  Suitable breeding, nesting and foraging habitat is widespread outside of the 
Development Envelope.   

Potential to fragment an existing 
important population into two or 
more populations 

Given that this species is highly mobile, and habitat will remain in the Development Envelope and 
surrounds, the Proposed Action will not fragment an existing important population.   

Potential to adversely affect 
habitat critical to the survival of the 
species 

The Development Envelope provides habitat that is considered high value breeding/nesting and 
foraging habitat for the Grey Falcon, comprising the Drainage Line habitat type.  Based on the 
Conceptual Footprint, approximately 55 ha of this habitat type will be cleared, however 
approximately 127.2 ha will remain within the Development Envelope, and the habitat type is common 
and widespread throughout the Pilbara region.  Furthermore, the species has not been recorded 
within the Development Envelope in current or historical surveys.  On this basis, the Proposed Action is 
not expected to affect habitat critical to the survival of the species.   

Potential to disrupt the breeding 
cycle of an important population 

Given the lack of records of the Grey Falcon within the Development Envelope and no records of any 
nests, the Proposed Action will not disrupt the breeding cycle of an important population of Grey 
Falcon.   

Potential to modify, destroy, 
remove isolate or decrease the 
availability or quality of habitat to 

The Proposed Action will decrease the availability of potential Grey Falcon habitat locally; however, 
this habitat loss is not expected to cause the species to decline.   
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Significant impact criteria for a 
Vulnerable Species  

Assessment of impacts to Grey Falcon 

the extent that the species is likely 
to decline 
Potential to result in invasive 
species that are harmful to the 
vulnerable species becoming 
established in the vulnerable 
species’ habitat 

The threat of feral cats on the Grey Falcon is considered very high.  Feral cats are known to occur in 
the Development Envelope.  The Proponent will implement feral cat control in the Development 
Envelope to minimise the risk of predation, as outlined in the Terrestrial Fauna Management Plan 
(Appendix M).   

Potential to introduce disease that 
may cause the species to decline 

Currently there are no known diseases harmful to the Grey Falcon and there is no evidence to suggest 
that the Proposed Action will introduce disease that may cause the species to decline.   

Potential to interfere substantially 
with the recovery of the species 

The conservation priorities for Grey Falcon is to protect known nesting trees are artificial nesting sites, 
and to control invasive cats and camels in Grey Falcon habitat (TSSC 2020). 
Although the Proposed Action will involve the clearing of approximately 55 ha of high value potential 
breeding/nesting and foraging habitat (Drainage Line), approximately127.2 ha of this habitat will 
remain within the Development Envelope and the habitat is widespread outside of the Development 
Envelope throughout the Pilbara region.  There are also no current or previous records of Grey Falcon 
occurring within the Development Envelope.  In addition, the Proponent will undertake feral cat 
control within the Development Envelope.  
The Proposed Action is not expected to interfere with the recovery of the species.    
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12.15.4 Environmental outcomes  

Based on the Conceptual Footprint, the Proposed Action is predicted to result in the following 
environmental outcomes in relation to the Grey Falcon: 

• Clearing of approximately 55 ha of high value potential breeding/nesting and foraging 
habitat (Drainage Line) from the Development Envelope 

• Clearing of approximately 315.2 ha of moderate value foraging habitat (Spinifex Stony Plain) 
from the Development Envelope 

• Approximately 127.2 ha of high value Drainage Line habitat will remain within the 
Development Envelope 

• No direct or indirect impacts any Grey Falcon individuals 
• The Proposed Action is not predicted to interfere with the recovery of the species 

This impact is not considered a significant residual impact.   

12.16 Summary of Environmental Outcomes to MNES 
The predicted impacts to MNES species from the Proposed Action after applying the mitigation 
hierarchy are: 

• Clearing of up to 1,913 ha of MNES fauna habitat comprising a range of different value 
habitat types as identified in Table 12-21. 

Table 12-21: Indicative clearing values for MNES habitat types based on the Conceptual Footprint  

Habitat type Habitat value Extent in Conceptual 
Footprint (ha) 

Gorge/Gully High 93.6 

Breakaway/Cliff High  17.0 

Drainage Line High 55.0 

Hillcrest/Hillslope High 504.6 
Spinifex Sandplain High 24.5 
Rocky Foothills Moderate 900.0 
Spinifex Stony Plain Low 315.2 
Calcrete Plain Low 3.1 

Total 1,913 

 
• Removal of up to 13 identified caves which are confirmed or potential roost sites for Ghost 

Bats and/or Pilbara Leaf-nosed Bats 
• Impacts to up to 15 surface water pools within the Development Envelope (five permanent, 

two semi-permanent and eight temporary/seasonal pools).  Noting that the Proponent 
expects to be able to avoid direct impacts to three pools (WMPC-03, WMPC-22 and WMPC-
29), noting that indirect impacts (i.e. a reduction) to the catchments may occur resulting in 
a modification of inflows and potential changes to the persistence of water in these pools. 

• Surplus water discharge is not expected to significantly impact to the fauna values along the 
creeks due to the short term nature of peak discharges and the adaptation of these creeks 
to highly variable flows.   
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• Dust, light, noise, vibration, weeds and feral cats are expected to be managed within 
the Development Envelope and are not predicted to result in significant impacts to MNES 
species.  

Of the nine MNES species recorded or with the potential to occur in the Development Envelope, 
significant residual impacts are expected for Northern Quoll, Ghost Bat, Pilbara Leaf-nosed Bat, 
Pilbara Olive Python and Greater Bilby.  No significant residual impacts are expected for Night 
Parrot, Northern Brushtail Possum, Fork-tailed Swift or Grey Falcon.  Environmental offsets are 
proposed to counterbalance the significant residual impacts on fauna from the removal of 
approximately 694.7 ha of high value (Gorge/Gully, Breakaway/Cliff, Drainage Line, 
Hillcrest/Hillslopes and Spinifex Sandplain) fauna habitat (based on the Conceptual Footprint) 
and are discussed in Section 13. 

12.17 Conclusion  
The residual impacts of the Proposed Action to MNES species and habitat are as low as 
reasonably practicable.  There are significant residual impacts to high-value habitat at a local 
scale.  Environmental offsets are proposed for the clearing (based on the Conceptual 
Footprint) of approximately 694.7 ha of high value fauna habitat (Gorge/Gully, 
Breakaway/Cliff, Drainage Line, Hillcrest/Hillslope and Spinifex Sandplain) in relation to Northern 
Quoll, Ghost Bat, Pilbara Leaf-nosed Bat, Pilbara Olive Python and Greater Bilby.  Potential 
impacts of the Proposed Action on these species will be minimised through the implementation 
of the Terrestrial Fauna Management Plan (Appendix M).   
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13 Offsets 
This section summarises the predicted significant residual environmental impacts associated with 
the Proposal and the offsets proposed.   

The process of identifying significant residual impacts and determining appropriate offsets 
follows the framework provided by the WA Environmental Offsets Policy (GoWA 2011) and the 
WA Environmental Offsets Guidelines (GoWA 2014); while ensuring that the type and scale of the 
offsets proposed for MNES are appropriate and consistent with the EPBC Act Environmental 
Offsets Policy (DSEWPAC 2012A).  While the EPBC Act utilises the term ‘Proposed Action’, the 
term Proposal will be used throughout this chapter for the purpose of consistency.  

13.1 Objective 
Environmental offsets are actions that provide environmental benefits which counterbalance 
the significant residual environmental impacts or risks of a Proposal or activity.  Unlike mitigation 
actions, which occur on-site as part of the Proposal and reduce the direct impact of that 
Proposal, offsets are generally undertaken outside of the Proposal area and counterbalance 
significant residual impacts.  

Environmental offsets need only be applied where the residual impacts of a Proposal are 
determined to be significant, after avoidance, minimisation and rehabilitation have been 
pursued.  To ensure consistency and transparency on whether offsets should be applied to a 
Proposal, the significance of residual impacts has been determined through the application of 
the residual impact significance model (RISM) provided in the Environmental Offsets guidelines.  
This model outlines how significance is determined and when an offset is likely to be required, or 
may be required, in relation to relevant EPA environmental factors and the relevant clearing 
principles in Schedule 5 of the EP Act (GoWA 2014), whilst ensuring that the type and scale of 
the offsets proposed for MNES are appropriate and consistent with the EPBC Act Environmental 
Offsets Policy (DSEWPAC 2012a). 

The mitigation hierarchy of ‘avoid, minimise, rehabilitate and offset’ has been considered in the 
assessment of this Proposal.  This will continue to be applied during the implementation phase, 
as far as reasonably practicable, such that impacts are first avoided, then minimised, 
rehabilitated and finally offset if significant residual impacts are unavoidable.  This approach is 
consistent with both State and Federal guidance and policy. 

13.2 Policy and guidance 

13.2.1 EP Act  

The rate, scale and nature of current and future development, combined with the impacts of 
other land uses and threatening processes, have raised the EPA’s concerns about cumulative 
environmental impacts in the Pilbara region (EPA 2014).  In relation to the potential for significant 
residual impacts, the EPA (2014) identified concern regarding the regulation and management 
of cumulative impacts on native vegetation due to impacts from clearing, pastoralism, feral 
animals, weeds and climate change in the Pilbara, and the lack of reliable information on the 
extent and condition of native vegetation at a regional scale. 

The EPA has determined that a proactive approach to compensating for the clearing of native 
vegetation in the Pilbara is required, and DWER have therefore established a strategic regional 
conservation initiative for the consolidation and management of offset funds for the Pilbara 
bioregion, namely the Pilbara Environmental Offsets Fund (the PEOF).  The PEOF has been 
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established by the WA Government in response to recommendations from the EPA for a 
strategic, coordinated approach to the application of environmental offsets to achieve broad-
scale biodiversity conservation outcomes. 

The PEOF pools financial contributions for environmental offsets for Pilbara resource and 
infrastructure projects approved under the EP Act, which are conditioned in accordance with 
the WA Environmental Offsets Policy (GoWA 2011) and associated WA Environmental Offsets 
Guidelines (GoWA 2014).  Financial contributions to the PEOF will be used to implement 
conservation projects that counterbalance any significant residual impacts of those 
developments at a landscape level in the Pilbara.  

The EPA notes that in establishing and implementing the PEOF, the WA Government has 
committed to ensuring that the offsets implemented via the PEOF are underpinned by the 
principles set out in the WA Environmental Offsets Policy (GoWA 2011).  The six principles are: 

1. Environmental offsets will only be considered after avoidance and mitigation options have 
been pursued 

2. Environmental offsets are not appropriate for all projects 
3. Environmental offsets will be cost cost-effective, as well as relevant and proportionate to the 

significance of the environmental value being impacted 
4. Environmental offsets will be based on sound environmental information and knowledge 
5. Environmental offsets will be applied within a framework of adaptive management  
6. Environmental offsets will be focussed on longer term strategic outcomes.   

Specifically, the offsets of this Proposal will align with Principles 3, 4, 5 and 6.  

Strategic approaches, such as the use of a fund, can provide a coordinating mechanism to 
implement offsets across a range of land tenure (GoWA 2014).  Funds should be used for 
landscape scale on-ground actions in the Pilbara IBRA region and indirect actions (such as 
research) that will directly counterbalance the significant residual impacts and contribute to 
biodiversity conservation outcomes in the region (EPA 2019). 

Contributions to the PEOF to offset the significant residual impact from the clearing of native 
vegetation considered in Good to Excellent condition has been used as the standard offset 
approach by the EPA and proponents in the Pilbara since 2012.  Where there are other 
environmental values with elevated significance, a higher offset rate (i.e., dollars per hectare 
cleared) is applied to account for this greater value. 

13.2.2 EPBC Act Environmental Offsets Policy 

The EPBC Act Environmental Offsets Policy (DSEWPAC 2012a) outlines the Australian 
Government’s approach to the use of environmental offsets under the EPBC Act.   

On 19 November 2020 the State and Commonwealth governments established a memorandum 
of understanding to enable the PEOF to receive money required as a condition under the EPBC 
Act.  The agreement means that the PEOF now collects and deploys the environmental offset 
monies paid by industry under both State and Commonwealth environmental legislation. 

13.3 Assessment of significant residual impact – EP Act 
Environmental offsets will only be applied where the residual impacts of the Proposal are 
determined to be significant after avoidance, minimisation and rehabilitation have been 
pursued (GoWA 2014).  These measures have been detailed in the relevant impact assessment 
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chapters (Sections 6 to 11).  Table 13-1 outlines the significant residual impacts of the 
Proposal, with mitigation measures further summarised in Table 13-2.     

In general, significant residual impacts include those that affect rare and endangered plants 
and animals (such as declared rare flora and threatened species that are protected by statute), 
areas within the formal conservation reserve system, important environmental systems and 
species that are protected under international agreements (such as Ramsar listed wetlands) and 
areas that are already defined as being critically impacted in a cumulative context. Impacts 
may also be significant if, for example, they could cause plants or animals to become rare or 
endangered, or they affect vegetation which provides important ecological functions. 

Significant residual impacts to environmental values recognised under WA legislation and policy 
are summarised in Table 13-1 and were determined in accordance with the RISM provided in 
the WA Environmental Offsets Guidelines (GoWA 2014).   

The Proposal will result in the clearing of up to 1,913 ha of native vegetation, of which 24 ha is 
riparian vegetation, within the Development Envelope of approximately 4,465 ha.   

The clearing of up to 1,913 ha of native vegetation will also impact terrestrial fauna habitats.  The 
assessment of residual impacts to MNES habitats are discussed in Section 13.4. 
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Table 13-1: Residual Impact Significance Model (RISM) 

Part IV 
Environmental 
Factors 

Flora and Vegetation  

 Terrestrial Fauna  

 Subterranean Fauna  

Part V Clearing 
Principles  

Rare flora  Threatened 
ecological 
communities 

Remnant 
vegetation  

Wetlands and 
waterways  

Conservation 
areas 

High 
biological 
diversity 

Habitat for fauna  

Residual impact 
that is 
environmentally 
unacceptable 
and cannot be 
offset 

None identified  None 
identified  

None identified  None identified  None 
identified  

None 
identified  

None identified  

Significant 
residual 
impacts that 
will require an 
offset –  
All significant 
residual 
impacts to 
species and 
ecosystems are 
protected by 
statute or where 
the cumulative 
impact is 
already at 
critical level  

None identified  None 
identified  

Clearing of up to 
1,913 ha of native 
vegetation in 
Good to Excellent 
condition within 
the Development 
Envelope.  

The Proposal is 
located within the 
Chichester IBRA 
subregion.  
Contribution to the 
PEOF will be made 
at a dollar rate per 
ha of vegetation in 
Good to Excellent 
condition that is 
cleared. 

None identified None 
identified  

None 
identified   

Based on the Conceptual 
Footprint, the Proposal will 
involve the clearing of 
approximately 694.7 ha of 
high value habitat for State 
and Commonwealth listed 
fauna species.  The removal 
of this habitat will be required 
to be offset.  
 
Impacts to up to 15 surface 
water pools, and up to 13 bat 
roosts, all of which occur in 
high value fauna habitat 
types that is required to be 
offset.  
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Part IV 
Environmental 
Factors 

Flora and Vegetation  

 Terrestrial Fauna  

 Subterranean Fauna  

Significant 
residual 
impacts that 
may require an 
offset –  
Any significant 
residual impact 
to potentially 
threatened 
species and 
ecosystems, 
areas of high 
environmental 
value or where 
the cumulative 
impact may 
reach critical 
levels if not 
managed  

None identified  None 
identified   

None identified  None identified None 
identified  

None 
identified 

None identified 

Residual 
impacts that 
are not 
significant  

Direct impact 
to two Priority 
Flora species: 
• Eragrostis 

crateriformis 
(P3) 

• Ptilotus molis 
(P4) 

No TECs listed 
under the 
EPBC Act or 
BC Act have 
been 
recorded 
within the 
Development 
Envelope. 

The Proposal will 
not impact any 
vegetation types 
that are highly 
cleared (with less 
than 30% of pre-
European extent 
remaining in the 
bioregion).   
All vegetation 
types occur 
extensively outside 
of the 

None identified There are no 
formal 
conservation 
areas 
identified 
within or 
nearby to the 
Development 
Envelope, 
with the 
exception of 
the SFEZ 
proposed by 
the 
Proponent.  

The Proposal 
is within the 
Chichester 
bioregion, 
which is not a 
nationally or 
internationally 
recognised 
biodiversity 
hotspot.   

MNES: 
Night Parrot, Northern 
Brushtail Possum, Grey Falcon 
The Proposal is not expected 
to significantly impact Night 
Parrot, Northern Brushtail 
Possum or Grey Falcon as no 
individuals have been 
identified within the 
Development Envelope and 
suitable habitat is 
widespread throughout the 
region.  
No significant residual 
impacts are anticipated to 
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Part IV 
Environmental 
Factors 

Flora and Vegetation  

 Terrestrial Fauna  

 Subterranean Fauna  
Development 
Envelope.   

troglofauna taxa and/or 
habitats within the Main 
Range of Crescent Moon.  
No significant residual 
impacts are anticipated to 
stygofauna taxa and/or 
habitats.   
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Table 13-2: Environmental Offsets table  

Existing environment/impact 
Mitigation 

Significant residual 
impact Avoid and minimise Rehabilitation type Likely Rehabilitation 

Success 
Environmental factor: Flora and Vegetation  
Context/key survey findings:  
The Development Envelope 
comprises the following flora 
and vegetation values: 
• 16 vegetation types, with 

approximately 99% of 
vegetation in Good to 
Excellent condition. 

• one potential 
groundwater dependant 
vegetation (GDV) type.  

• four priority flora species 
of conservation 
significance. 

• 16 introduced flora 
species (weeds). 

Impact: 
• Clearing of up to 1,913 ha 

of native vegetation in 
Good to Excellent 
condition (including 24 ha 
of riparian vegetation) 

• Removal of individuals of 
two Priority Flora 
individuals (Eragrostis 
crateriformis and Ptilotus 
molis)  

• Minimise clearing as far as 
practicable. 

• Conceptual Footprint avoids 
direct impacts to Rostellularia 
adscendens var. latifolia (P3), 
and the Proponent has 
committed to avoiding impacts 
to the Acacia aphanoclada 
individual within the 
Development Envelope.  

• The Proponent will ensure 
clearing only occurs in approved 
ground disturbance areas and 
will avoid any clearing occurring 
outside of the Development 
Envelope.  

• Site specific, progressive 
rehabilitation as per 
Mine Closure Plan 
(Appendix A). 

• Rehabilitation of land as 
soon as possible after 
completion of activities.  

• The Proponent will 
ensure stockpiled topsoil 
is signposted to prevent 
accidental use or 
degradation of soil 
resources. 

• Topsoil will be 
progressively re-spread 
over temporary 
construction areas or 
utilised for future 
rehabilitation.   

Can the environmental 
values be rehabilitated?  
Evidence?  Operator 
experience in 
undertaking 
rehabilitation? 
All rehabilitation is 
undertaken in 
accordance with the 
Proponent’s 
Rehabilitation 
Procedures. 
Atlas Iron is experienced 
in minesite rehabilitation. 
 
What is the type of 
vegetation being 
rehabilitated? 
Rehabilitation will enable 
the pre-mining 
vegetation types to re-
establish in cleared areas. 
 
Time scale 
Progressive rehabilitation 
will continue to be 
undertaken throughout 
the life of the Proposal 
where practicable, 
however the majority of 
the rehabilitation will be 
undertaken at closure. 
 

Extent 
Clearing up to 1,913 ha 
native vegetation.  
 
Quality 
Native vegetation is in 
Good to Excellent 
condition 
 
Land tenure 
Not applicable.  
 
Time scale 
Temporary clearing 
areas will be 
progressively 
rehabilitated. 
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Existing environment/impact 
Mitigation 

Significant residual 
impact Avoid and minimise Rehabilitation type Likely Rehabilitation 

Success 
Credibility of the 
rehabilitation proposed 
(evidence of 
demonstrated success) 
In 2020, DMIRS highlighted 
the Proponent’s 
rehabilitation efforts in a 
Rehabilitation Showcase 
(DMIRS 2020a), outlining 
the success 
demonstrated at the 
Pardoo Iron Mine.   

Environmental factor: Terrestrial Fauna  
Context/key survey findings:  
The Development Envelope 
comprises the following 
terrestrial fauna values: 
• eight terrestrial fauna 

habitat types. 
• presence of 20 cave 

features and 15 surface 
water pools.  

• eight species of 
conservation significance 
have been recorded. 

• 13 potential SRE and 
three confirmed SRE. 

 
Impact:  
Clearing of up to 1,913 ha of 
native vegetation including 
approximately 694.7 ha of 
high value fauna habitat, 
based on the Conceptual 
Footprint.   

Avoidance 
• The Proposal will avoid direct 

impacts to seven out of the 20 
caves recorded in the 
Development Envelope.   

• The Proponent has designed the 
Proposal to avoid direct impacts 
to areas of high-value habitat 
through the establishment of the 
195.7 ha SFEZ. 

• The Proponent expects to be 
able to avoid direct impacts to 
three pools (WMPC-03, WMPC-22 
and WMPC-29), however indirect 
impacts (i.e. a reduction) to the 
catchments may occur, resulting 
in a modification of inflows and 
potential changes to the 
persistence of water in these 
pools.  

Minimisation 

• All areas of the 
Conceptual Footprint 
(except open pits) will 
be progressively 
rehabilitated as soon as 
practicable and as 
required by the Mine 
Closure Plan (Appendix 
A).  

• Rehabilitation is 
expected to return 
disturbed areas to a 
stable and vegetated 
state, providing some 
habitat value for fauna 
over time. 

See response as outlined 
for flora and vegetation.   

Extent 
Clearing of up to 1,913 
ha of native 
vegetation, including 
approximately 694.7 ha 
of high value fauna 
habitat, based on the 
Conceptual Footprint.  
 
Quality 
Fauna habitat of high 
value to fauna species, 
including MNES species.   
 
Land tenure 
Not applicable. 
  
Time scale 
Temporary clearing 
areas will be 
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Existing environment/impact 
Mitigation 

Significant residual 
impact Avoid and minimise Rehabilitation type Likely Rehabilitation 

Success 
• The Conceptual Footprint has 

been minimised as far as 
practicable to reduce the limit of 
clearing to no more than 
1,913 ha of native vegetation 
within the Development 
Envelope. 

• Locate infrastructure and 
transport routes to preferentially 
avoid areas of importance to 
significant species where 
possible. 

• Clearing will be clearly 
demarcated in the field and no 
clearing will occur outside the 
approved clearing areas. 

• Discharge to surface water 
systems will be minimised as far 
as practicable (preferential use 
in operations). 

• Direct lighting will be 
implemented to working areas 
only, measures to be 
implemented to reduce feral 
predators, and dust emissions.  

• Implement program for 
induction and education of the 
workforce for fauna protection 
and management 

progressively 
rehabilitated. 
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13.4 Assessment of significant residual impact – EPBC Act 

Significant residual impacts for environmental values recognised under Commonwealth policy 
have been determined in accordance with the Commonwealth Offsets Assessment Guide 
(DSEWPAC 2012a) and the Significant Impact Guidelines 1.1 (DoE 2013). 

Nine MNES species have been recorded or are considered likely to occur in the Development 
Envelope.  The Proposal has been designed to avoid and minimise potential impacts to the 
highest value habitats for these species, including Gorge/Gully, Breakaway/Cliff, Drainage Line, 
Hillcrest/Hillslope and Spinifex Sandplain habitats, as far as practicable.  This has been achieved 
through the definition of the SFEZ.  The SFEZ excludes mining and avoids direct impacts and 
minimises indirect impacts to an area of high value fauna habitat which includes an extensive 
gorge system, five surface water pools (including one permanent, one semi-permanent and 
three temporary/seasonal) and one cave (CMPC-25), a confirmed day roost for the Ghost Bat 
and a confirmed nocturnal refuge for the Pilbara Leaf-nosed Bat.   

The SFEZ is connected to corridors of fauna habitat that extend outside of the Development 
Envelope, allowing fauna to disperse to the wider area and access retained areas of the 
Development Envelope.  Along with the habitat types that will remain within and extend outside 
of the Development Envelope, there are a number of important habitat features that will remain 
available.  This includes five bat caves and 23 surface water pools that occur outside of the 
Development Envelope, in addition to the seven caves that will not be directly impacted by the 
Proposal and the five being retained within the SFEZ.  The connectivity of the SFEZ to the habitat 
available outside of the Development Envelope, as well as the number and distribution of 
alternative important habitat features outside the Development Envelope, will therefore 
minimise the creation of predator choke points or significant alteration to existing predator/prey 
relationships.   

Following the application of avoidance and mitigation measures, the Proposal is predicted to 
result in significant residual impacts to five MNES species, specifically Northern Quoll, Ghost Bat, 
Pilbara Leaf-nosed Bat, Pilbara Olive Python and Greater Bilby, as a result of the clearing of 
habitats that likely constitute critical habitat.  No significant residual impacts are predicted for 
Northern Brushtail Possum, Night Parrot, Fork-tailed Swift or Grey Falcon.  Each of the nine MNES 
species are assessed in Section 12.  

It is noted that the EPBC Act referral guidelines provide broad definitions of critical habitat at the 
national level; however, this should not preclude the use of extensive Pilbara datasets for MNES 
species to inform a more detailed understanding and assessment of the significance of habitats 
and impacts at a local and regional level.  Where sufficient scientific information exists, the 
detailed understanding of local species occurrence and habitat use in the Development 
Envelope has been used to support a local definition of habitat that is critical to the survival of 
local populations.  A summary of the assessment of significance is provided for each MNES 
species below. 

The predicted significant residual impacts from the Proposal on the Northern Quoll, Ghost Bat, 
Pilbara Leaf-nosed Bat, Pilbara Olive Python and Greater Bilby include: 

• Clearing of approximately 694.7 ha of critical value terrestrial fauna habitat, as outlined in 
Removal of up to 15 surface water pools, including five permanent, two semi-permanent 
and eight temporary/seasonal pools.  Noting that the Proponent expects to be able to avoid 
direct impacts to three pools (WMPC-03, WMPC-22 and WMPC-29), however indirect 
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impacts (i.e. a reduction) to the catchments may occur resulting in a modification of 
inflows and potential changes to the persistence of water in these pools.   

The above values co-occur so the areas affected are not additive.  All of the 13 caves that may 
be removed occur within high value fauna habitat (Gorge/Gully and Breakaway/Cliff) that will 
be offset at a higher value.  The removal of up to 15 pools (five permanent, two semi-permanent 
and six temporary/seasonal) occur within the habitat types that are to be offset as high value 
fauna habitat, and the remaining two temporary/seasonal pools will be offset as they occur 
within Good to Excellent vegetation.   

• Table 13-3. 
• Removal of up to 13 identified caves which are confirmed or potential roosts for Ghost Bats 

and/or Pilbara Leaf-nosed Bats 
• Removal of up to 15 surface water pools, including five permanent, two semi-permanent 

and eight temporary/seasonal pools.  Noting that the Proponent expects to be able to avoid 
direct impacts to three pools (WMPC-03, WMPC-22 and WMPC-29), however indirect 
impacts (i.e. a reduction) to the catchments may occur resulting in a modification of inflows 
and potential changes to the persistence of water in these pools.   

The above values co-occur so the areas affected are not additive.  All of the 13 caves that may 
be removed occur within high value fauna habitat (Gorge/Gully and Breakaway/Cliff) that will 
be offset at a higher value.  The removal of up to 15 pools (five permanent, two semi-permanent 
and six temporary/seasonal) occur within the habitat types that are to be offset as high value 
fauna habitat, and the remaining two temporary/seasonal pools will be offset as they occur 
within Good to Excellent vegetation.   

Table 13-3: Summary of habitat significance 

Habitat type High 
value/ 
critical 
habitat 

Species Habitat use Extent in 
Conceptual 
Footprint 
(ha) 

Offsets to 
be 
provided 

Gorge/Gully Yes Northern Quoll Denning/breeding 
and foraging 

93.6 Yes  

Yes Ghost Bat Roosting and foraging Yes 
Yes Pilbara Leaf-

nosed Bat 
Roosting and foraging Yes 

Yes Pilbara Olive 
Python 

Denning/breeding 
and foraging 

Yes 

Breakaway/Cliff Yes Northern Quoll Denning/breeding 
and foraging 

17 Yes  

Yes Ghost Bat Roosting and foraging Yes  
Yes Pilbara Leaf-

nosed Bat 
Roosting and foraging Yes  

Yes Pilbara Olive 
Python 

Denning/breeding 
and foraging 

Yes  

Drainage Line No Ghost bat Foraging /dispersal 55 No  
Yes Pilbara Leaf-

nosed Bat 
Roosting and foraging Yes  

Yes Pilbara Olive 
Python 

Denning/breeding 
and foraging 

Yes  
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Habitat type High 
value/ 
critical 
habitat 

Species Habitat use Extent in 
Conceptual 
Footprint 
(ha) 

Offsets to 
be 
provided 

Hillcrest/Hillslope No Ghost bat Foraging /dispersal 504.6 No 
No Pilbara Leaf-

nosed bat 
Foraging /dispersal No  

Yes Northern Quoll Denning/breeding 
and foraging 

Yes  

Yes Pilbara Olive 
Python 

Denning/breeding 
and foraging 

Yes  

Rocky Foothills No Pilbara Olive 
Python 

Foraging /dispersal 900 No 

No Ghost Bat Foraging /dispersal No 
Spinifex 
Sandplain 

Yes Greater Bilby Breeding/nesting and 
foraging/dispersal 

24.5 Yes 

Spinifex Stony 
Plain 

No Pilbara Leaf-
nosed bat 

Foraging /dispersal 315.2 No 

Calcrete Plain No Pilbara Leaf-
nosed bat 

Foraging /dispersal 3.1 No 

 

13.4.1 Northern Quoll 

Within the Development Envelope, the Northern Quoll has been recorded 66 times in the 
Development Envelope across current and previous surveys (Biologic 2021a; MWH 2014b; 
Outback Ecology 2012b; Outback Ecology 2012b).  A further 19 previous records are from the 
SFEZ, which is excluded from the Development Envelope (Biologic 2021a).  Previous records are 
from a number of habitat types including Gorge/Gully, Breakaway/Cliff, Hillcrest/Hillslope, Rocky 
Foothills and Drainage Line.  

The Proposal has been designed to minimise impacts to high value habitat, comprising 
Gorge/Gully, Breakaway/Cliff and Hillcrest/Hillslope habitat, which likely satisfy the definition of 
critical habitat for the species (Figure 13-1).  An aspect of this design has included the 
establishment of the SFEZ.  Based on the Conceptual Footprint, approximately 260.5 ha of these 
habitat types will be retained within the Development Envelope and a further 115.1 ha will be 
protected within the SFEZ.  The removal of habitat will result in the clearing of approximately 615.2 
ha (representing 70.3%) of the available core potential habitat for Northern Quoll in the 
Development Envelope.  

After the application of avoidance and mitigation measures, the Proposal is expected to result 
in the following residual impact for Northern Quoll: 

• Clearing of approximately 615.2 ha of high value denning/breeding and foraging habitat 
(comprising Gorge/Gully, Breakaway/Cliff and Hillcrest/Hillslope habitat) based on the 
Conceptual Footprint. 

This is considered to be a significant residual impact and offsets will be provided.
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13.4.2 Ghost Bat 

The Ghost Bat was recorded in the Development Envelope ten times from the recent survey 
(Biologic 2021a) and 18 times from previous surveys (MWH 2014c, Outback Ecology 2012b, 
Outback Ecology 2013c).  Ghost Bat is resident within the Development Envelope, with roosting 
confirmed or having potential to occur in 18 of the 20 caves within the Development Envelope, 
with evidence of usage at seven caves.  Three caves are confirmed day roosts and are therefore 
considered critical habitat.  Confirmed and potential night roosts are not considered critical 
habitat, although are important to support foraging. 

The highest value habitat types for Ghost Bats in the Development Envelope are Gorge/Gully 
and Breakaway/Cliff habitats, which provide suitable roosting and foraging habitat and are 
likely considered critical habitat for the species (Figure 13-2).  Of the 18 potential Ghost Bat roosts 
within the Development Envelope, up to 13 are within the Conceptual Footprint and will be 
impacted by the Proposal.  This includes two day roosts, eight potential night roosts, and one 
confirmed night roost utilised by Ghost Bat.   

After the application of avoidance and mitigation measures, the Proposal is expected to result 
in the following residual impact for Ghost Bat: 

• Direct impact to up to 13 confirmed or potential Ghost Bat roosts, including two day roosts, 
one night roosts and eight potential night roosts.  

• Clearing of approximately 110.6 ha of high value potential roosting and foraging habitat, 
comprising Gorge/Gully and Breakaway/Cliff habitat. 

• Clearing of approximately 1,459.6 ha of other suitable foraging and dispersal habitat, 
including approximately 55 ha of Drainage Line, 504.6 ha of Hillcrest/Hillslope and 900 ha of 
Rocky Foothills habitat types.  

• No structural impact to any of the four retained potential/confirmed Ghost Bat day roosts 
(CMPC-10, CMPC-13, CMPC-21 and CMPC-25).  

The direct impact of removing approximately 110.6 ha of high value potential roosting and 
foraging habitat (comprising Gorge/Gully and Breakaway/Cliff habitat) is considered to be a 
significant residual impact and offsets will be provided.  The day roosts occur in high value 
habitat types Breakaway/Cliff and Gorge/Gully and will be offset as part of the MNES offsets.
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13.4.3  Pilbara Leaf-nosed Bat 

Pilbara Leaf-nosed Bat has been recorded in the Development Envelope multiple times from 
echolocation calls across a number of surveys, including during two recent targeted Pilbara 
Leaf-nosed Bat surveys (Biologic 2022b; Biologic 2021a; MWH 2014c; Outback Ecology 2012; 
Outback Ecology 2013c).  

During the most recent targeted survey (Biologic 2022b), calls were recorded at 29 of 77 sites, 
with 64 sites within the Development Envelope and 13 sites outside of the Development Envelope.  
A total of 20 caves have been recorded within the Development Envelope, with two new caves 
identified in the most recent survey, along with one additional cave within the SFEZ.  The timing 
and location of the calls in the recent survey indicate night visitation of the species only, inferring 
that the caves are nocturnal refuges for the species.  None of the sites at which the species was 
recorded indicated nearby roosting bats, discounting the findings of previous studies that 
inferred a diurnal roost was likely to be present within the Development Envelope.  Nocturnal 
refuges are not considered critical habitat for the species (TSSC 2016d).  The species is also reliant 
on the availability of surface water year-round.  Permanent surface water pools are considered 
to be of the highest value for Pilbara Leaf-nosed Bat.  Within the Development Envelope, the 
high value habitat types Gorge/Gully, Breakaway/Cliff and Drainage Line likely satisfy the 
definition of critical foraging habitat for the species (Figure 13-3).   

After the application of avoidance and mitigation measures, the Proposal is expected to result 
in the following residual impact for Pilbara Leaf-nosed Bat: 

• Clearing of approximately 165.6 ha (47.3%) of high value potential roosting and foraging 
habitat, comprising Gorge/Gully, Breakaway/Cliff and Drainage Line habitat from the 
Development Envelope, based on the Conceptual Footprint.   

• Clearing of approximately 1,722.9 ha (42.6%) of other suitable foraging and dispersal habitat, 
comprising Hillcrest/Hillslope, Rocky Foothills, Calcrete Plain and Spinifex Stony Plain from the 
Development Envelope.   

• Direct impact to up to 15 surface water pools within the Development Envelope, including 
three permanent, four semi-permanent and eight temporary/seasonal.  Noting that the 
Proponent expects to be able to avoid direct impacts to three pools (WMPC-03, WMPC-22 
and WMPC-29), however indirect impacts (i.e. a reduction) to the catchments may occur 
resulting in a modification to the inflows and potential changes to the persistence of water 
in these pools.   

• Direct impact to up to 13 caves out of 20, including seven nocturnal refuges and six potential 
nocturnal refuges.   

The clearing of approximately 165.6 ha of high value potential roosting and foraging habitat 
(comprising Gorge/Gully, Breakaway/Cliff and Drainage Line habitat) is considered to be a 
significant residual impact and offsets will be provided.  The removal of up to 13 nocturnal 
refuges is not considered a significant impact, given that nocturnal refuges are not critical 
habitat for the species.  In addition, all of the caves occur in high value fauna habitat to be 
offset (Breakaway/Cliff and Gorge/Gully).  The removal of up to 15 surface water pools 
(including three permanent, four semi-permanent and eight temporary/seasonal) is not 
considered significant, given that ten permanent pools will persist within approximately 10 km of 
the Development Envelope.  Furthermore, 13 of the pools occur in high value fauna habitat to 
be offset (Gorge/Gully and Breakaway/Cliff) and the remaining two temporary/seasonal pools 
occur within Good to Excellent condition vegetation to be offset.
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13.4.4  Pilbara Olive Python 

Pilbara Olive Python has been recorded a total of five times within the Development Envelope 
from previous and current surveys, with an additional record from the SFEZ (Biologic 2020b; 
Outback Ecology 2012b).  The Pilbara Olive Python is a cryptic species and often difficult to 
detect by survey effort.  Given the number of records documented, the species is considered to 
be present as a permanent breeding population in the Development Envelope and surrounds, 
acting as a source population to surrounding areas (Biologic 2020b).   

Gorge/Gully, Breakaway/Cliff, Drainage Line and Hillcrest/Hillslope habitat types provide high 
value breeding and hunting/foraging habitats for the species, and likely satisfy the definition of 
critical habitat for the species (Figure 13-4).   

Surface water pools in proximity to rocky habitats are considered high value foraging habitat as 
they support hunting.  The surface water pools in Gorge/Gully habitat on the McPhee Range 
and within Drainage Line habitat within McPhee Creek to the south of the Development 
Envelope are considered to be of the highest value and the species has been recorded in these 
locations (Biologic 2020b).  Permanent pools are considered to be of the highest value to the 
species.  Other pools present in the Development Envelope and in the three creek lines south of 
the Development Envelope, namely McPhee Creek, Branch of McPhee Creek and Lionel Creek, 
are also likely to support hunting. 

After the application of mitigation measures, the Proposal is expected to result in the following 
residual impact for the Pilbara Olive Python: 

• Clearing of approximately 670.2 ha of high value habitat, comprising Gorge/Gully, Drainage 
Line, Breakaway/Cliff and Hillcrest/Hillslope habitat types which supports breeding/shelter 
and foraging within the Development Envelope, based on the Conceptual Footprint. 

• Clearing of approximately 900 ha of moderate value foraging and dispersal habitat within 
the Development Envelope, comprising Rocky Foothills.   

• Direct impact to up to 15 surface water pools within the Development Envelope, including 
three permanent, four semi-permanent and eight temporary/seasonal.  Noting that the 
Proponent expects to be able to avoid direct impacts to three pools (WMPC-03, WMPC-22 
and WMPC-29), however indirect impacts (i.e. a reduction) to the catchments may occur 
resulting in a modification of inflows and potential changes to the persistence of water in 
these pools. 

The clearing of approximately 670.2 ha of high value denning/breeding and foraging habitats 
(comprising Gorge/Gully, Breakaway/Cliff, Drainage Line and Hillcrest/Hillslope habitat) is 
considered to be a significant residual impact and offsets will be provided.  The removal of up 
to 15 surface water pools (including three permanent, four semi-permanent and eight 
temporary/seasonal) is not considered significant, given that ten permanent pools will persist 
within approximately 10 km of the Development Envelope and the Proponent expects to be 
able to avoid direct impacts to three pools (WMPC-03, WMPC-22 and WMPC-29) within the 
Development Envelope.   Furthermore, 13 of the pools occur in high value fauna habitat to be 
offset (Gorge/Gully and Breakaway/Cliff) and the remaining two temporary/seasonal pools 
occur within Good to Excellent condition vegetation to be offset. 
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13.4.5 Greater Bilby  

The Greater Bilby has previously been recorded multiple times in the Development Envelope 
(MWH 2014a; Outback Ecology 2014b, 2012b).  Records include a total of 98 camera trap 
images over a number of surveys in addition to secondary evidence such as tracks, diggings 
and burrows.  It was concluded that there was likely only one individual Greater Bilby present 
(Biologic 2021a).  In 2015, a fire occurred in the Development Envelope and impacted areas of 
suitable habitat (Spinifex Sandplain) for the species.  No direct or indirect evidence of Greater 
Bilby has been recorded in the Development Envelope since 2015 and observations of suitable 
habitat made during the most recent survey indicate that while some areas of vegetation have 
recovered well, there remain large unvegetated patches and the spinifex and shrubs are not 
large enough to provide sufficient foraging and shelter habitat for the species (Biologic 2021a).   

While there are no Greater Bilby currently present in the Development Envelope, one habitat 
type, Spinifex Sandplain, which is restricted to the south west corner of the Development 
Envelope, is considered potential breeding/shelter and foraging habitat for the species.  This 
habitat is recovering well from the 2015 fire and is expected to provide suitable 
breeding/burrowing and foraging/dispersal habitat for the Greater Bilby in the future, once the 
vegetation has matured.  A total of 67 ha of Spinifex Sandplain is present in the Development 
Envelope (Figure 13-5).   

After the application of avoidance and mitigation measures, the Proposal is expected to result 
in the following impacts for Greater Bilby: 

• Clearing of approximately 25.5 ha of high value breeding/burrowing and foraging/dispersal 
habitat, comprising the Spinifex Sandplain habitat.  

This is considered to be a significant residual impact and offsets will be provided.   
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13.5 Proposed offsets 

To offset clearing of vegetation and MNES species habitats, the Proponent proposes offsets in 
the form of financial contributions to the PEOF, as outlined in Table 13-4 for native vegetation in 
‘Good to Excellent’ condition, and critical MNES habitat.   

Areas requiring offsets outlined below are conservative estimates based upon the most current 
mine planning information at the time of preparing this ERD.  The actual quantum of impact and 
offsets required will be determined through an Impact Reconciliation Procedure (IRP; 
Appendix K).  The proposed offset rates and the estimated areas for both the EP Act and EPBC 
Act are provided in Table 13-4. 

Table 13-4: Offset commitments 

Environmental value Potential extent of 
significant residual 
impact 

Proposed offset rate 
(ex GST) 

Clearing of critical habitat for Northern Quoll, 
Ghost Bat, Pilbara Leaf-nosed Bat, Pilbara 
Olive Python and Greater Bilby. 

Approximately 
694.7 ha 

Payment of funds to 
PEOF at higher rate 
applicable to 
Chichester region  

Clearing of native vegetation in Good to 
Excellent condition in the Chichester IBRA 
subregion. 

Up to 1,913 ha*  Payment of funds to 
PEOF at base rate 
applicable to 
Chichester region 

Clearing of riparian vegetation Approximately 24 ha 
(which is also MNES 
habitat and included 
within the native 
vegetation in Good to 
Excellent condition) 

Payment of funds to 
PEOF at higher rate 
applicable to 
Chichester region 

* Rates are as published at https://www.wa.gov.au/service/environment/business-and-community-assistance/program-
pilbara-environmental-offsets-fund [wa.gov.au] and annually adjusted for inflation.  As of November 2021, the higher 
rate is $1,587 per hectare and the base rate is $794 per hectare.  Where environmental values overlap, only the highest 
applicable rate will be applied (e.g. riparian vegetation in good to excellent condition would be offset at the higher 
rate, not the sum of the base rate and higher rate). 

The actual offset amounts will be based on extents of actual clearing which will be determined 
through the annual clearing reconciliation (determined through IRP) and will be paid biennially 
(i.e. every two years), commencing two years after the commencement of ground disturbance.  
Total clearing extent will not exceed 1,913 ha, as specified in this ERD. 

13.6 Consistency with offset policies 

The approach to offsetting the significant residual impacts associated with the Proposal is 
considered to be consistent with the six principles outlined in the WA Environmental Offsets Policy 
(GoWA 2011) and with the eight offset principles outlined in the EPBC Act Environmental Offsets 
Policy (DSEWPAC 2012A).  Table 13-5 and Table 13-6 summarise how these principles have been 
considered during the development of the offsets approach. 
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Table 13-5: Considerations of principles of WA offset policy 

Principle Response 

Environmental 
offsets will only be 
considered after 
avoidance and 
mitigation options 
have been 
pursued.   

Avoidance and minimisation of impact has been included as part of 
the planning and design process.  The Proponent has designed the 
Proposal to avoid direct impacts to areas of high-value habitat 
through the establishment of the 195.7 ha SFEZ.  The Proposal will also 
avoid direct impacts to seven out of 20 potential or confirmed roosts 
for Ghost Bat and Pilbara Leaf-nosed Bat within the Development 
Envelope, along with one additional cave protected within the SFEZ. 
The Proponent is investigating an early commencement of 
dewatering (subject to approvals) to minimise peak dewatering 
rates.  Surplus water locations will be constructed with scour and 
erosion protection, and only water that is surplus to operational 
requirements will be discharged.  Discharge will not continue for the 
life of mine and the creeks will return to their natural flow regimes 
upon cessation of dewatering.   
The application of the mitigation hierarchy for the Proposal has 
ensured that all practical avoidance and minimisation measures 
have been considered and pursued where appropriate.  Offsets 
have only been considered for those significant impacts that are not 
able to be avoided or minimised. 

Environmental 
offsets are not 
appropriate for all 
projects.   

The identified significant residual impacts are considered appropriate 
to be offset as they are not considered to be either minor (too minor 
to require an offset) or likely to be considered environmentally 
unacceptable regardless of offsets.    

Environmental 
offsets will be cost-
effective, as well as 
relevant and 
proportionate to 
the significance of 
the environmental 
value being 
impacted.   

The Proponent commits to providing financial offsets that are cost 
effective, relevant and proportionate to counterbalance the 
significant residual impacts to the identified environmental values.   
The offset rates are expected to be appropriate to the Chichester 
sub-region of the Pilbara.  They include a base rate which applies to 
vegetation clearing generally and a higher rate that accounts for 
specialised environmental values.   

Environmental 
offsets will be 
based on sound 
environmental 
information and 
knowledge.   

The Pilbara is predominantly Crown land so traditional land 
acquisition offsets are not possible and on-ground conservation 
actions are difficult for a single proponent to implement due to 
tenure constraints including pastoral leases and mineral tenements.  
Contribution to the PEOF is not a traditional offset where, for example 
a single conservation project would need to consider sound 
environmental information and knowledge about a particular 
species or community.  However, the conservation and research 
projects to be implemented at a broad-scale through the PEOF are 
intended to address the cumulative impacts of mining in the Pilbara 
as identified by the EPA and provide a more detailed understanding 
of conservation values in the Pilbara region to improve decision 
making regarding conservation and management.  
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Principle Response 

Environmental 
offsets will be 
applied within a 
framework of 
adaptive 
management.   

The Proponent understands an adaptive management framework 
should be applied in relation to environmental offsets to take 
account of the potential risks.  One of the key risks associated with 
the PEOF as an environmental offset being applied for the majority of 
projects in the Pilbara is managing the time lag between establishing 
offsets and generating the anticipated benefits.  This challenge and 
the adaptive management framework around conservation 
outcomes are being addressed in the development of the PEOF 
mechanisms including partnerships, scheduling, procurement, 
funding arrangements, performance measures and reporting 
requirements in consultation with stakeholders. 

Environmental 
offsets will be 
focussed on longer 
term strategic 
outcomes.   

The EPA recognises that the establishment of the PEOF is consistent 
with this principle in that strategic approaches, such as the use of the 
PEOF, will provide a mechanism to coordinate implementation of 
offsets across a range of land tenures (GoWA 2014).  The PEOF 
provides a strategic, coordinated approach to the application of 
environmental offsets to achieve broad-scale biodiversity 
conservation outcomes for the Pilbara region.  The Proponent 
recognises the commitment of the EPA to this strategic approach 
and is contributing via being a participant in the working group for 
establishment of the PEOF. 

 

Table 13-6: Consideration of EPBC Act Environmental Offsets Policy 

Principle Response 

Suitable offsets must deliver an 
overall conservation outcome 
that improves or maintains the 
viability of the protected 
matter 

The offset contribution to the PEOF is expected to 
contribute to large environmental offset projects which 
deliver wider ranging benefits to landscape scale values 
and threatened species. 

Suitable offsets must be built 
around direct offsets but may 
include other compensatory 
measures 

The proposed offset is a financial contribution to the 
PEOF, which will be used for on-ground improvement, 
rehabilitation and conservation and therefore, represents 
a 100% direct offset. 

Suitable offsets must be in 
proportion to the level of 
statutory protection that 
applies to the protected 
matter 

The level of statutory protection for the various MNES 
species has been considered through the assessment 
process.  As a result, the proposed offset commitments 
reflect this and are considered to be proportionate to the 
significant residual impact. 

Suitable offsets must be of a 
size and scale proportionate to 
the residual impacts on the 
protected matter 

The proposed offset applies an offset contribution for 
each hectare of significant residual impact and is 
therefore proportionate in size.  Differing offset rates are 
expected to apply, with higher rates applicable to the 
most significant values impacted. 

Suitable offsets must effectively 
account for and manage the 
risks of the offset not 
succeeding 

The rate proposed to be applied for MNES offsets is 
consistent with that commonly applied to MNES in the 
Pilbara for EPBC Act offsets and includes inherent 
consideration of likelihood of offset project success.   
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Principle Response 

Suitable offsets must be 
additional to what is already 
required, determined by law or 
planning regulations, or 
agreed to under other 
schemes or programs 

The proposed offsets address both the EP Act and 
EPBC Act requirements, in accordance with recent, 
similar offset determinations. 

Suitable offsets must be 
efficient, effective, timely, 
transparent, scientifically 
robust and reasonable 

The Proponent will provide financial contribution to the 
PEOF, for the significant residual impacts to MNES from 
the Proposal.  Projects implemented under the PEOF will 
be designed, endorsed by the State Government with 
implementation overseen by DWER. 

Suitable offsets must have 
transparent governance 
arrangements including being 
able to be readily measured, 
monitored, audited and 
enforced. 

The Pilbara Fund is overseen by the State Government in 
accordance with the Pilbara Environmental Offsets Fund 
Governance Framework (DWER 2019b).    
Offsets are also documented in the publicly available 
Environmental Offsets Register. 

 

13.7 Stakeholder consultation 

The Proponent has had preliminary discussions with the EPA regarding the provision of offsets for 
significant residual impacts to native vegetation in Good to Excellent Condition and high-quality 
habitat for MNES.  Further consultation will be undertaken during the assessment process. 
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14 Holistic Impact Assessment  
This ERD provides a detailed assessment of the potential environmental impacts associated with 
the Proposal and the management strategies for each environmental factor.  This section 
provides information regarding the key themes Land, Water, People and Air and how these 
connect and interact between the environmental factors identified for the Development 
Envelope.   

The key environmental factors relevant to the Proposal are:  

• Inland Waters 
• Flora and Vegetation  
• Terrestrial Fauna  
• Subterranean Fauna  
• Social Surroundings 
• Greenhouse Gas Emissions.   

The Proponent acknowledges the relationships between environmental factors and that those 
interrelationships may require consideration and management to achieve good environmental 
outcomes.  The Proposal contains important environmental values within the Development 
Envelope that relate to multiple factors, as demonstrated in Figure 14-1. 

 

Figure 14-1: Holistic view of links between environmental factors relevant to the Proposal 
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The terrestrial fauna habitats Gorge/Gully and Breakaway/Cliff contain multiple caves.  
The caves present within the Proposal’s Development Envelopment are of significant 
environmental value in relation to the Terrestrial Fauna factor.  They provide important habitat 
for MNES bat species, Ghost Bat and Pilbara Leaf-nosed Bat.  While the total avoidance of caves 
is not possible, assessment of caves and associated habitat across the Terrestrial Fauna and Flora 
and Vegetation environmental factors has minimised the potential for significant combined 
environmental effects and there are synergies in the mitigation focus across these factors.   

Surface water pools and catchments within and beyond the Development Envelope are of high 
environmental importance in regard to the Inland Waters, Terrestrial Fauna and Social 
Surroundings environmental factors.   

Table 14-1 provides a summary of the key connections and interactions between the key 
environmental factors (grouped by the relevant EPA theme) and proposed mitigation that 
reflect the connections and interactions (shared with mitigation proposed for individual 
environmental factors).   

The connections and interactions between environmental factors have been identified and the 
mitigation proposed in this ERD is considered sufficient to meet the principles contained in the 
EP Act and the EPA's objectives for individual factors, as set out in Sections 6 to 11 respectively.  
Where a significant residual impact has been identified in the assessment, offsets are proposed.  
These impacts and proposed offsets are summarised in Section 13.  The combined effects on the 
terrestrial environment as a whole, are no greater than the effects on individual factors.   These 
effects have been minimised by applying the mitigation hierarchy to each factor.    
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Table 14-1: Connections and interactions between key environmental factors and predicted outcomes 

Theme 
Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

Land Flora and 
vegetation 

• Provides habitat to 
terrestrial fauna 

• Contribution to 
maintenance of 
subterranean fauna 
habitat 

• Contribution to 
maintenance of inland 
water quality, terrestrial 
environmental quality 
and landforms (e.g. 
through erosion 
prevention, sediment 
management, dust 
reduction) 

• Contribution to social 
surroundings (e.g. 
maintenance of air 
quality or inherent cultural 
values) 

Avoidance 
• The Proposal has been designed to 

reduce the extent of clearing 
required.  Clearing outside of the 
Development Envelope will be 
avoided and will only occur in 
approved ground disturbance areas 

• Conceptual Footprint avoids direct 
impacts to Rosterllularia adscendens 
(P3) 

• The known Acacia aphanoclada 
(P1) individual present within the 
Development Envelope will be 
avoided 

• Introduction of new weeds and 
spread of existing weeds will be 
avoided through the implementation 
of hygiene procedures and weed 
management measures.  

Minimisation 
• Conceptual Footprint minimises 

impacts to Priority flora as far as 
practicable. 

• Clearing of no more than 1,913 ha 
within a Development Envelope of 
4,465 ha. 

• Vegetation clearing will be clearly 
demarcated in the field, in 
accordance with the Proponent’s 
Ground Disturbance Procedure, and 
no clearing will occur outside the 
approved clearing areas Weed 
control will be undertaken, including 

Following the application of the 
proposed mitigation measures, the 
Proposal is expected to result in the 
following significant residual impact 
that require offsets:  
• clearing up to 1,913 ha of native 

vegetation in Good to Excellent 
condition, which co-occurs with 
significant MNES habitat so is 
included in MNES offset. 

This significant residual impact is 
proposed to be offset via monetary 
contribution to the PEOF at the 
relevant rate. 
The Proposal can be managed to 
meet the EPA objective for flora and 
vegetation through the 
implementation of key mitigation, 
management and offset strategies.   
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Theme Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

targeted control of Rubber Bush (a 
Declared Pest). 

• Topsoil from weed risk areas will be 
separated from low risk areas to limit 
spread throughout the Development 
Envelope 

• Standard dust management 
measures will be utilised to minimise 
dust emissions and subsequent 
deposition on retained native 
vegetation in proximity to 
disturbance.  

• Total volume of dewatering cannot 
be minimised.  However, the 
Proponent is investigating an early 
commencement of dewatering 
(subject to approvals) to minimise 
peak dewatering rates.   

• Discharge rates will be managed 
between creeks to minimise impacts 
to pools and long-term mounding in 
alluvial aquifers  

• Discharge locations will be 
constructed with scour and erosion 
protection  

• Only water that is surplus to 
operational requirements will be 
discharged  

• Surface water management during 
mining and closure will be designed 
to reduce where practicable 
adverse impacts on the natural 
function and environmental value of 
watercourses, water quality and 
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Theme Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

sheet flow downstream of the mine 
area 

Rehabilitation 
• Topsoil will be recovered and 

stockpiled to a maximum height of 2 
m to preserve the soil 
physical/chemical properties and 
seedbank.   

• Stockpiled topsoil will be signposted 
to prevent accidental use or 
degradation of soil resources 

• Topsoil will be progressively re-spread 
over temporary construction areas or 
utilised for future rehabilitation 

• Waste dumps will be rehabilitated at 
closure to ensure they are stable and 
revegetated.   

• Progressive rehabilitation will be 
undertaken as areas become 
available and this will minimise the 
extent of cleared areas. 

• Rehabilitation will occur with 
vegetation comprised of native 
species of local provenance in 
accordance with the Mine Closure 
Plan (Appendix A). 

Terrestrial 
fauna 

• Disperse and pollinate 
flora  

• Inherent scientific and 
cultural value 

Avoidance 
• Avoid direct impacts to areas of 

high-value habitat through the 
establishment of the Significant 
Fauna Exclusion Zone (SFEZ) 

• Avoid introduction of new weed 
species and spread of existing 

Following the application of the 
proposed mitigation measures, the 
Proposal is expected to result in a 
significant residual impact to high 
value vertebrate fauna habitat 
(considered of particular importance 
to MNES fauna for foraging, 
denning/breeding and potential 
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Theme Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

species through hygiene procedures 
and weed management.  

• Avoidance of mine dewatering and 
surface water discharge is not 
possible for this Proposal.  

• Avoidance of interruption to surface 
water runoff is not possible. 

Minimisation 
• Conceptual Footprint has been 

minimised as far as practicable to 
reduce clearing to no more than 
1,913 ha of native vegetation within 
the Development Envelope 

• Vegetation clearing will be clearly 
demarcated in the field, in 
accordance with the Proponent’s 
Ground Disturbance Procedure, and 
no clearing will occur outside the 
approved clearing areas Progressive 
clearing will occur to encourage 
mobile fauna to naturally relocate 
into adjacent areas 

• Vegetation clearing will commence 
from a disturbed edge to an 
undisturbed area, where 
practicable, to encourage mobile 
fauna to naturally relocate into 
adjacent areas. 

• Vehicle strike will be minimised by 
enforcing speed limits within the 
Development Envelope.  

• Access to SFEZ will be restricted  
• Barbed wire fencing will be avoided 

where possible.  If barbed wire 

roosting), specifically the removal of 
approximately: 
• 93.6 ha of Gorge/Gully habitat 
• 17.0 ha of Breakaway/Cliff 

habitat 
• 55.0 ha of Drainage Line habitat 
• 504.6 ha of Hillcrest/Hillslope 

habitat  
• 24.5 ha of Spinifex Sandplain 

habitat 
This significant residual impact is 
proposed to be offset via monetary 
contribution to the PEOF at the 
relevant rate.   
The Proposal can be managed to 
meet the EPA objective for terrestrial 
fauna through the implementation of 
key mitigation, management and 
offset strategies. 
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Theme Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

fencing can’t be avoided, reflectors 
will be installed to deter bats 

• Based on the distances of the four 
Ghost Bat potential/confirmed day 
roosts being retained in the 
Development Envelope (or SFEZ), no 
impacts to the structural integrity of 
these caves are anticipated.  Blast 
vibration trigger thresholds have 
been set and outlined in the 
Terrestrial Fauna Management Plan 
(Appendix M).   

• Direct lighting will be implemented to 
working areas only 

• Measures will be implemented to 
reduce feral predators including 
ensuring all bins storing putrescible 
waste have secure lids to avoid 
attracting fauna; recording feral 
fauna sightings; and implementing a 
feral cat control program. 

Rehabilitation 
• Progressive rehabilitation will be 

undertaken as areas become 
available and this will minimise the 
extent of cleared areas. 

• Rehabilitation will occur with 
vegetation comprised of native 
species of local provenance in 
accordance with the Mine Closure 
Plan (Appendix A). Rehabilitation will 
incorporate fauna habitat niches 
through the incorporation of logs 
and rocks.  
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Theme Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

• Temporary infrastructure will be 
removed and natural flow paths, 
and catchments, re-established in 
these areas. 

Subterranean 
fauna 

• Contribute to 
maintenance of water 
quality 

• Inherent scientific and 
cultural value 

Avoidance 
• Troglofauna habitat has been 

avoided through the retention of 
Avon West, which is not planned to 
be developed.  

• Development of Crescent Moon 
may potentially represent a 
significant residual impact on 
troglofauna.  The Proponent 
therefore commits to mining only 50% 
of the surface extent within the 
eastern section of Crescent Moon, 
until such a time that it can be 
demonstrated that the troglofauna 
assemblage of Crescent Moon 
occurs in areas outside those to be 
impacted either through additional 
habitat modelling and/or additional 
sampling.   

• Under this scenario, six troglofauna 
species will be directly impacted by 
the Proposal at Crescent Moon; 
however, these impacts will be 
mitigated by the continued 
presence of medium and high 
suitability habitat remaining post-
mining, that is connected to habitat 
in the western section of Crescent 
Moon and extends into areas outside 
the impact area. 

• No significant residual impacts to 
troglofauna taxa or habitat within 
the Main Range, and limited 
mining within Crescent Moon until 
such time that it can be 
demonstrated that the 
troglofauna assemblage of 
Crescent Moon occurs in areas 
outside those to be impacted 
either through additional habitat 
modelling and/or additional 
sampling.   

• No significant residual impacts to 
stygofauna taxa or habitat as a 
result of the Proposal.  
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Theme Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

Minimisation 
• Impacts to troglofauna habitats will 

be further minimised through: 
o reducing pit excavation to that 

which is necessary 
o retention of connected medium 

and high suitability habitat 
throughout Avon West.   

o ensuring additional habitat 
modelling and/or additional 
sampling is undertaken to 
determine the suitability of 
extending mining within Crescent 
Moon.   

Rehabilitation 
• The MCP will include a closure 

objective to ensure that the final 
landform is stable and considers 
ecological and hydrological factors, 
and that vegetation is self-sustaining.  
Progressive rehabilitation will be 
undertaken which will assist in re-
establishing nutrient flows into the 
subterranean environment 

Water Inland water • Hydrological regimes 
support terrestrial and 
subterranean fauna, flora 
and vegetation; 
contribute to inland water 
quality and consequent 
provision of safe water for 
people; and are culturally 
and ecologically 
significant.   

Avoidance 
• Avoidance of mine dewatering is not 

possible for this Proposal 
• Avoidance of surface water 

discharge is not possible for this 
Proposal  

• Avoidance of interruption to surface 
water runoff is not possible 

• Surface water discharge of any 
water with potential to be 

After the mitigation hierarchy has 
been applied, no significant residual 
impact to environmental values 
supported by hydrological processes 
or water quality are expected and 
the Proponent considers that the 
Proposal can be managed to meet 
the EPA’s objectives for inland 
waters.   
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Theme Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

contaminated with hydrocarbons or 
from PAF areas will be avoided. 

• The Proponent aims to be able to 
avoid direct impacts to three surface 
water pools (WMPC-03, WMPC-22 
and WMPC-29) 

Minimisation 
• The Proponent is investigating an 

early commencement of dewatering 
(subject to approvals) to minimise 
peak dewatering rates and 
subsequently reduce surplus water 
discharge rates and wetting fronts. 

• Discharge rates will be managed 
between creeks to minimise impacts 
to pools and long term mounding in 
alluvial aquifers 

• Discharge locations will be 
constructed with scour and erosion 
protection  

• Only water that is surplus to 
operational requirements will be 
discharged  

• Surface water management during 
mining and closure will be designed 
to reduce, where practicable, 
adverse impacts on the natural 
function and environmental value of 
watercourses, water quality and 
sheet flow downstream of the mine 
area 

• Waste dumps will be designed and 
built to blend in with the surrounding 
landscape. 
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Theme Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

• Dewatered water will be utilised for 
operational water supply as much as 
possible 

• Surplus dewatered water will be 
monitored prior to discharge 

• Potentially Acid Forming (PAF) waste 
rock will be segregated and 
encapsulated within the waste 
landform  

• Storage, handling and disposal of 
hazardous materials, waste and 
hydrocarbons will be in accordance 
with internal procedures. 

• Spills and leaks of hydrocarbons will 
be cleaned up in accordance with 
internal procedures. 

Rehabilitation  
• Temporary infrastructure will be 

removed and natural flow paths, 
and catchments, re-established in 
these areas 

• Waste dumps at closure will be 
rehabilitated to ensure they are 
stable and revegetated 

People Social 
Surroundings 

• Aboriginal Heritage 
• Amenity 
• Visual Amenity 
• Access 

Avoidance 
• Conceptual Footprint amended to 

avoid key heritage sites with ongoing 
refinement of the Mine Plan to 
maximise site avoidance 

• Salvage of heritage materials will be 
undertaken by the Njamal, 
supported by the Proponent, prior to 
direct impact.  

The Proponent considers that the 
potential for impacts to heritage 
values can be managed via the 
Aboriginal Heritage Act 1972.  
Ongoing engagement with the 
Traditional Owners will occur through 
existing agreements.   
The post-mining landform will be 
consistent with features in the wider 
surrounding landscape, indicative of 
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Theme Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

• Heritage sites will be demarcated 
and identified as no-go areas for site 
personnel  

• Avoidance buffers will be established 
around all heritage sites, in 
consultation with the Njamal Group 

• Direct impacts to three pools 
(WMPC-03, WMPC-22 and WMPC-29) 
are expected to be avoided. 

Minimisation 
• Disturbance will be managed 

through the Proponent’s Ground 
Disturbance Permit process to avoid 
unauthorised disturbance to sites 
and places of cultural significance   

• Appropriate education of the 
workforce will occur through a 
Cultural Awareness Training program 
involving Njamal representatives 

• The Proponent will continue to 
consult with the Bonney Downs 
pastoral lessee to ensure impacts of 
the Proposal on their activities/land 
use are minimised 

• Where safe to do, ongoing access to 
the Development Envelope will be 
provided to the Njamal during 
construction and operations through: 

• Involvement of Njamal people in 
flora, fauna, water and heritage site 
monitoring  

• Potential creation of additional 
access tracks to specific heritage 
sites (if required)  

mining operations within the Pilbara.  
The Proponent considers that the 
impacts to visual amenity are minor 
and can be appropriately managed 
through rehabilitation. 
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Theme Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

• Waste dumps will be designed to 
blend in with the surrounding 
landscape  

• Standard dust management 
measures will be implemented to 
minimise potential airborne dust 
emissions  

Rehabilitation 
• Post-closure access to sites of cultural 

significance will be maintained  
• Upon closure, revegetation works will 

be implemented in accordance with 
the approved Mine Closure Plan 
(Appendix A)  

• The Proponent will investigate the 
feasibility of creating alternative 
surface water features adjacent to 
pits to provide alternative water 
sources for native fauna (to be 
detailed in Mine Closure Plan; 
Appendix A) 

• Seed collection prior to/during 
construction and operations for use 
in the rehabilitation (including Njamal 
representatives).   

Air Greenhouse 
gases 

• Human health 
• Amenity  

Avoidance 
• Post-closure access to sites of cultural 

significance will be maintained. 
Minimisation  
• Upon closure, revegetation works will 

be implemented in accordance with 
the approved Mine Closure Plan 
(Appendix A) 

• The Proponent will contribute to 
greenhouse gas emissions, 
primarily from diesel 
consumption.  The Proponent 
anticipates that implementation 
of the GHGMP (Appendix V) over 
the life of the project will meet 
the EPA Objective. 
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Theme Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

• The Proponent will investigate the 
feasibility of creating alternative 
surface water features adjacent to 
pits to provide alternative water 
sources for native fauna (to be 
detailed in Mine Closure Plan; 
Appendix A) 

• Seed collection prior to/during 
construction and operations for use 
in the rehabilitation (including Njamal 
representatives). 

• Optimisation of haul routes and truck 
operation 

• Increase operation efficiency 
through mine planning, design and 
scheduling Removal of site-based 
processing avoids need for 
additional electricity generation 

Reduce 
• Limit clearing to 1,913 ha within the 

Development Envelope 
• Utilisation of solar power where 

practicable 
• Use of diesel fuel additive 
• Optimise design of mine to reduce 

pump/conveyor distances and 
corresponding electricity usage  

• Selection of energy efficient mobile 
equipment 

• Optimise blasting techniques to 
improve dig rates which 
subsequently increases digger 
utilisation and reduces truck idle 
times, resulting in reduced fuel use 
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Theme Environmental 
Factor 

Connection and Interaction 
pathway 

Key mitigation and management 
measures Predicted outcome 

• Reducing emissions in accordance 
with the interim targets set in the 
Greenhouse Gas Management Plan 
(Appendix V) 

• Limit double handling to reduce the 
total material transported  

• Use buses/carpooling to transport 
personnel between airport and site. 

• Locate accommodation in close 
proximity to site to reduce travel 

• Regular inspection, maintenance 
and replacement of equipment so 
that energy efficiency is maximised 
during the life of the item 

• Design and construction of 
accommodation camp and support 
facilities to sustainable standards 

• Use of solar photo-voltaic panel 
powered lighting and pumps where 
possible 

• Implement energy management, 
optimisation and efficiency plans 
and initiatives 

• Comply with the National 
Greenhouse and Energy Reporting  

• Undertake a 5-yearly assessment of 
reasonable and practicable emission 
reduction equipment and 
technologies 

• Investigate feasibility of mining fleet 
electrification 
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