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Executive Summary

Atlas Iron Limited (Atlas) commissioned MWH, to conduct a Level 1 fauna assessment (this Assessment)
of the Corunna Downs Public Road Upgrade (the Project), located between Marble Bar and the Corunna
Downs project, located approximately 33 km south (by road) of Marble Bar in the Pilbara region of Western
Australia. The Project refers to the Marble Bar-Woodstock Road, which will be upgraded for a distance
of approximately 33 km from the Corunna Downs mine to Halse Road near Marble Bar (Figure 1-2).
Provision has been included along the length of the Public Road Upgrade for borrow pits and groundwater

abstraction. Two areas were given consideration in compiling this assessment (Figure 1-2):

o the Application Area, which encompasses 655 ha of land surveyed for this assessment and
comprises 74.24 ha of Existing Cleared Areas; and
e The indicative Project Footprint, which occurs entirely within the Application Area and

encompasses 150 ha of land.

The overarching objective for this Assessment was to assess potential impacts of the Project to native
fauna occurring, and with the potential to occur, within the Application Area via way of a Level 1 fauna
Survey. The Survey was conducted over two days, on the 2™ and 5% of October 2016. The Survey
composed sampling at 15 sites, where one person hour was spent looking for fauna, and habitat

assessments that were conducted at sites within each habitat type.

The desktop study identified a total of 325 species of vertebrate fauna, which have previously been
recorded and/or have the potential to occur within the Application Area. This comprises 38 native
mammals, nine non-native mammals, 164 birds, 104 reptiles and ten amphibians. Of the 325 species of
vertebrate fauna identified as being previously recorded and/or having the potential to occur, 32 are

considered to be of conservation significance, comprising nine mammals, 19 birds and four reptiles.

Six broad fauna habitat types were identified and mapped over the Application Area. This is in addition
to area mapped as Existing Cleared Areas, which comprised the existing Marble Bar-Woodstock Road,
existing borrow pits, and historical clearing for excavations and historical mines such as the Comet Gold
Mine. The Existing Cleared Areas within the Application Area comprised 74.24 ha (11%). The habitat
types were, in order of extent, Spinifex Stony Plain, Calcrete, Stony Rises, Drainage Line, Riverine and
Rocky Foothills. Vegetation condition ranged from Excellent to Good. Fire, infestation of weeds
(particularly Buffel Grass) and feral grazing were the most commonly recorded disturbance factors. Two
habitats, Drainage Line and Riverine, were considered to have a limited extent within the Application Area

and considered to be of significance for their ability to support species of conservation significance.

A total of 28 vertebrate fauna species were recorded during the field survey, comprising four mammals
(two native), 16 birds and eight reptile species. This list includes two introduced vertebrate fauna species,

the European Cattle (Bos taurus) and Horse (Equus caballus). No fauna were recorded during the Survey

Status: Draft December 2016
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that had not been identified during the desktop study. The two species of conservation significance

Confirmed in the Application Area were the Western Pebble-mound Mouse (Pseudomys chapmani;
Priority 4 listed by the Department of Parks and Wildlife) and the Rainbow bee-eater (Merops ornatus;
Schedule 5 under the Wildlife Conservation Act 1950). Of these species, two were Confirmed as occurring
within the Application Area, two were assessed as Very Likely, three as Likely, 12 as Possible, and 13 as

Unlikely, to occur. Those considered Very Likely or Likely were:

e Ghost Bat (Macroderma gigas) — listed as Vulnerable (Environment Protection and Biodiversity
Conservation Act 1999) and Schedule 3 (WC Act);

o Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) — listed as Vulnerable (EPBC Act) and Schedule 3
(WC Act);

e Spectacled Hare-wallaby (Lagorchestes conspicillatus leichardti) — listed as Priority 3 by DPaW;

e Long-tailed Dunnart (Sminthopsis longicaudata) — listed as Priority 4 by DPaW; and

e Eastern Great Egret (Ardea modesta) — listed as Schedule 5 (Migratory; WC Act).

Database searches and a literature review yielded a total of 46 terrestrial short-range endemic invertebrate
species from target groups that have been collected within a 100 km radius of the Application Area. Of
these species, the millipede Antichiropus "DIP034" the snail Rhagada ‘cf. richardsonii’ and the slater
Buddelundia ‘86’ have a high potential to occur within the Application Area as they have been collected in
close proximity to the Project in the same habitats that occur in the Application Area. Ten additional SRE
species have a medium potential to occur in the Application Area on the basis of proximity and known
habitat associations. Habitats with potential to support short-range endemic species, Drainage Line and
Riverine habitat have limited distribution in the Application Area and are well represented outside the

Application Area.

Nine threatening processes were identified as having the potential to threaten fauna within or surrounding
the Application Area, these were: clearing, vehicle collision, noise and vibration, dust emissions, artificial
lighting, altered hydrology, altered fire regimes, introduced flora and introduced fauna. Of the broad fauna
habitats that have potential to be adversely affected, two are considered to be of significance to fauna
assemblages, fauna of conservation significance and/or short-range endemic invertebrates; Drainage Line
and Riverine. Approximately 6.2 ha (16.5%) and 2.8 ha (17.5%) of the Drainage Line and Riverine habitat

occurs within the indicative Project Footprint, respectively.

Pre-determined categories were used to rank the expected local impacts of the Project on fauna of
conservation significance. These impacts were considered within a broader, regional context. Impacts
were assessed based on the assumption that no management actions or mitigation strategies would be
implemented. Of the 19 species assessed, two were assessed as having a Moderate level of impact (the
Pilbara Leaf-nosed Bat and Ghost Bat), four were assessed as having a Low level of impact, five were
assessed as having a Minimal level of impact, and eight were assessed as having Negligible impact. No
species of national environmental significance (listed under the EPBC) were deemed likely to suffer a

‘significant’ impact and a referral under the Commonwealth’s EPBC Act is not required.
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1 Introduction

1.1  Project Background and Location

Atlas Iron Limited (Atlas) commissioned MWH Australia Pty Ltd (MWH), to conduct a Level 1 fauna
assessment (this Assessment) of the Corunna Downs Public Road Upgrade (the Project), located between

Marble Bar and the Corunna Downs project, in the Pilbara region of Western Australia (Figure 1-1).

The Public Road Upgrade (PRU) refers to the Marble Bar-Woodstock Road, which will be upgraded for a
distance of approximately 33 kilometres (km) from the Corunna Downs mine in the south of the Project to
Halse Road near Marble Bar in the north of the Project (Figure 1-2). Provision has been included along
the length of the PRU for borrow pits and groundwater abstraction. Two areas were given consideration

in compiling this assessment (Figure 1-2):

e the Application Area, which encompasses 655 hectares (ha) of land surveyed for this
assessment and comprises 74.24 ha of existing cleared areas; and
e The indicative Project Footprint, which occurs entirely within the Application Area and

encompasses 150 ha of land.

The indicative Project Footprint occurs entirely within the Application Area, however the exact alignment
of the Project Footprint is yet to be confirmed. Regardless of the final layout of the Project Footprint, Atlas
have committed to locating the Project within the Application Area and having a total Project Footprint of

no more than 150 ha in total.

1.2 Scope and Objectives

This Assessment is based on the findings of a desktop study, including database searches and a
comprehensive literature review, and a Level 1 terrestrial fauna survey conducted within the Application
Area on the 2" and 5" of October 2016 (the Survey). The overarching objective for this Assessment was
to assess potential impacts of the Project to native vertebrate fauna and short-range endemic (SRE)
invertebrate fauna occurring, and with the potential to occur, within the Application Area. The specific

objectives of this Assessment were to:

e Complete a desktop review of relevant literature and databases for the Application Area;
e Describe fauna habitats and their condition by means of a field survey;
e Delineate and map fauna habitats and their condition, in the Application Area; and

e Assess potential impacts of the Project on fauna assemblages and their habitats.

Status: Draft December 2016
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The survey methodology adopted for the Survey was aligned with the relevant sections of the following

guidelines:

EPA (2002), Position Statement No. 3: Terrestrial Biological Surveys as an Element of Biodiversity

Protection;

e EPA (2004), Guidance Statement No. 56: Terrestrial Fauna Surveys for Environmental Impact
Assessment in Western Australia;

e EPA and DEC (2010), Technical Guide: Terrestrial Vertebrate Fauna Surveys for Environmental
Impact Assessment;

e EPA (2009) Guidance No. 20, Sampling of Short-range Endemic Invertebrate Fauna for

Environmental Impact Assessment in Western Australia;

1.3 Background to Protection of Fauna

Fauna of conservation significance within this report are defined as species listed as Threatened under
the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), and the Wildlife
Conservation Act 1950 (WC Act). The term also extends to those species listed as Priority fauna on the
Western Australian Department of Parks and Wildlife’s (DPaW) Priority Species List which lists fauna
which have not been assigned statutory protection, but are considered to be of conservation significance
as they are near threatened, or threatened but data deficient, generally rare but not threatened, require
monitoring, or have been recently removed from a threatened category. For further information on
conservation rankings under the EPBC Act, WC Act, and the DPaW Priority Species List, see Appendix
A.

A key objective of this Survey was to identify and assess the potential impacts of the Project to such
species. This is an essential step in ensuring that any future Environmental Impact Assessment for the
Project is adequately informed, due to the legislative protection afforded to these species. As such,

discussion of fauna of conservation significance comprises a large portion of this report.

In addition to vertebrate fauna, there exist invertebrate fauna that have restricted distributions, referred to
as Short-range Endemic (SRE) invertebrates, which require consideration. Some better known SRE
species have been listed under State or Commonwealth legislation. However, the majority of SRE species
have not been listed under legislation, often due to lack of taxonomic knowledge (EPA 2009). SRE
invertebrates in general are considered relevant to environmental impact assessment as habitat loss and

degradation can decrease their prospects for persistence (EPA 2009).

Status: Draft December 2016
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2 Existing Environment

21 Biogeographic Region

The Interim Biogeographic Regionalisation for Australia (IBRA) is a bioregional framework that divides
Australia into 89 bioregions and 419 subregions on the basis of climate, geology, landforms, vegetation

and fauna (Thackway and Cresswell 1995).

The Application Area is located within the Pilbara bioregion (Figure 2-1), which encompasses
approximately 178,500 km? of land in northern Western Australia (McKenzie et al. 2009). The Pilbara
bioregion has a semi-desert tropical climate, with active drainage in the Fortescue, De Grey and Ashburton
river systems (McKenzie et al. 2003). A combination of invasive weeds, altered fire regimes, feral
predators and grazing by introduced herbivores has resulted in ecosystem degradation, and consequently

a loss of vegetation and native species.

The Pilbara bioregion is further classified into four sub-regions — Chichester, Roebourne, Fortescue
Plains, and Hamersley (McKenzie et al. 2003). The Application Area is located within the Chichester
subregion (Figure 2-1). The Chichester subregion is the largest of the four, encompassing 47%
(83,700 km?) of the Pilbara bioregion (McKenzie et al. 2009). The Chichester subregion is characterised
by undulating Archaean granite and basalt plains with substantial areas of basalt ranges (Kendrick and
McKenzie 2001). The basalt plains host a shrub steppe of Acacia inaequilatera over Triodia spp.
hummock grasslands, while tree steppes of Eucalyptus leucophloia occur on the ranges (Kendrick and
McKenzie 2001). The northern part of the Chichester subregion is relatively flat and undulating, dominated
by large alluvial floodplains associated with the De Grey River system and its tributaries (McKenzie et al.
2003).

The Application Area contains landscape and habitat features typical of the Chichester subregion. The
local area is broadly comprised of low rolling hills and extensive undulating stony plains dominated by
Triodia spp. hummock grasslands and intersected by drainage systems. Broadly speaking, the Application
Area is influenced by those same ecological and landscape processes that characterise the Chichester
subregion. That is, the flora and fauna are typically semi-arid inhibiting, adapted to alternating wet and
dry seasonal patterns of rainfall (Leighton 2004), with fire being one of the principal determinants of habitat
and vegetation structure. The Application Area is subject to those same threatening processes found
throughout the subregion, in particular being grazing by introduced herbivores (Kendrick and McKenzie
2001).

Status: Draft December 2016
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2.2 Climate

The Application Area is located in the northern section of the Pilbara bioregion, which experiences a semi-
arid climate characterised by hot summers and relatively warm, dry winters (Leighton 2004). Tropical
cyclones can occur between January and April, bringing sporadic, drenching rainfall events (Leighton
2004). The closest Bureau of Meteorology (BoM) weather station to the Application Area is located at
Marble Bar (station 004106; previously station 004020), the terminal point for the Application Area (BoM
2016).

Summer in the Pilbara occurs from November to February when the mean maximum temperature for
Marble Bar is 41.5°C and the mean minimum temperature is 25.5°C (Figure 2-2). Marble Bar averages
98 days above 40°C per year (Leighton 2004). Winter occurs from June to August when the mean
maximum temperature for Marble Bar is 29.6°C and the mean minimum temperature is 11.7°C (Figure
2-2).

Rainfall at Marble Bar occurs mainly in the first half of the year, with a mean average annual rainfall of
357 mm (BoM 2016). Rainfall within the region can be highly localised and unpredictable (Leighton 2004),

with substantial fluctuations occurring from year to year (BoM 2016).
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Figure 2-2: Climate data recorded at Marble Bar (BoM station 004020 and 004106)
Source: (BoM 2016), data collected between 1895-2014 for rainfall, and 1901-2016 for temperature
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2.3 Land Systems

A regional land survey was undertaken in the Pilbara region between 1995 and 1999, by the, then,
Department of Agriculture (now the Department of Agriculture and Food) and the then Department of Land
Administration (now Landgate). The objective of the survey was to develop a comprehensive description
of biophysical resources and assess the vegetation composition and soil condition within the region. This
information was used by van Vreeswyk et al. (2004) to classify and map the land systems of the Pilbara

region according to landform, soil, vegetation, geology and geomorphology.

Five land systems occur within the Application Area (Table 2-1; Figure 2-3). The Rocklea and Satirist
land systems occupy most (88%) of the Application Area, defined broadly by low rolling hills and stony

plain supporting hard spinifex (Table 2-1; Figure 2-3).

Table 2-1: Land systems occurring within the Application Area

Extent in Application Area

Brief Description

Ha %
Rocklea Basalt hllls, plateaux, Iower_slopes and minor stony plains 452 69
supporting hard (and occasionally soft spinifex) grasslands
Satirist Stony plains and I_ow rises supportlng_ hard spinifex 103 16
grasslands, and gilgai plains supporting tussock grasslands
Macro Sandy/Stony plains and occasional tor fields based on 51 8
y granite supporting hard and soft spinifex shrubby grasslands
Narrow, seasonally active flood plains and major river
. channels supporting moderately close, tall shrublands or
River . L i 28 4
woodlands of acacias and fringing communities of eucalypts
sometimes with tussock grasses or spinifex
. Hills and ridges of sandstone and dolomite supporting low
Cefeutg T shrublands or shrubby spinifex grasslands 21 3
Total 655 100
Status: Draft December 2016
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Figure 2-3: Land systems occurring across the Application Area
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2.4 Pre-European Vegetation

Vegetation types reflect changes in geology, landform, soil type and hydrology, all of which are likely
factors governing the distribution of vertebrate fauna taxa. The Application Area is located within the
Fortescue botanical district of the Eremaean botanical province (Beard 1990). The Fortescue botanical
district is characterised by tree (Eucalyptus and Corymbia spp.) and shrub (Acacia spp., Hakea spp.,

Grevillea spp. and Senna spp.) steppe communities and Triodia spp. hummock grasslands (Beard 1990).

The Pilbara region was mapped by Beard (1975) at a scale of 1:1,000,000. These vegetation systems
have since been updated by Shepherd et al. (2002) to conform to National Vegetation Information System
(NVIS) standards (ESCAVI 2003). The Application Area is located within the Abydos Plain and George

Ranges vegetation association systems (Table 2-2; Figure 2-4).

Table 2-2: Pre-European Vegetation Association Systems within the Application Area

Extent in
Description Application Area
Hummock grasslands, low tree steppe;
102 snappy gum over Triodia wiseana 340 52
Mosaic: Hummock grasslands, open low
tree-steppe; snappy gum over Triodia
George Ranges 43 wiseana /| Hummock grasslands, shrub- 179 27
steppe; kanji over Triodia pungens
5 Medium woodland; river gum (Eucalyptus 8 1
camaldulensis)
Abydos Plain 43 Hummock grasslands, shrpb steppe; kanji 3 1
over soft spinifex
Total 655 100
Status: Draft December 2016
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Figure 2-4: Pre-European vegetation associations occurring across the Application Area
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2.5 Land Use

Land tenure in the Pilbara consists primarily of pastoral leases, with other crown reserves, such as
Aboriginal reserves, and leasehold reserves (McKenzie et al. 2003). National parks and reserves, and
unallocated crown land are the other major land use categories present in the region (McKenzie et al.
2003). In the Chichester subregion, the dominant land uses are pastoralism (i.e. grazing of native pasture
by cattle), Aboriginal lands and reserves, vacant crown land and crown reserves, conservation, and mining
(Kendrick and McKenzie 2001). The Chichester subregion has 6.6% of its land surface reserved under
some form of conservation tenure, including the Abydos-Woodstock reserve (60 km west of the Application
Area), Millstream-Chichester National Park (190 km west), Mungaroona Range Nature Reserve (116k m

south-west) and Meentheena ex-pastoral lease (54 km east) (Kendrick and McKenzie 2001).

In the Chichester subregion, the dominant land uses are pastoralism (i.e. grazing of native pasture by
cattle), Aboriginal lands and reserves, vacant crown land and crown reserves, conservation, and mining
(Kendrick and McKenzie 2001). The Chichester subregion has 6.6% of its land surface reserved under
some form of conservation tenure, including the Abydos-Woodstock reserve (60 km west of the Application
Area), Millstream-Chichester National Park (190 km west), Mungaroona Range Nature Reserve (116k m

south-west) and Meentheena ex-pastoral lease (54 km east) (Kendrick and McKenzie 2001).

Approximately 50% of the Application Area lies within the Eginbah Pastoral Station and the remaining
50% comprises Unallocated Crown Land (Figure 2-5). The Eginbah Pastoral Station is currently active
and is managed in conjunction with the Hillside Pastoral Station (RDA 2013). Evidence of pastoral activity
is widespread in the Application Area, with cattle frequently observed, land degradation around water
holes and drainage lines apparent and introduced pasture grasses such as Buffel Grass (*Cenchrus

ciliaris) being present in a number of habitat types.

Status: Draft December 2016
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3 Desktop Study

A desktop study, comprising database searches and literature reviews, was conducted prior to the field
survey. The objective of the desktop study was to gather background information on the local region, to
provide an indication of which fauna species and habitats were likely to be present, and to provide a
regional context to inform the analysis of field survey findings. Key results of the database searches and

literature review are presented in Section 3.1.

3.1 Database Searches

For the purpose of database searching, the Application Area was defined as a central point with
coordinates 772687 mE and 7627386 mN (GDA94, UTM 50K; Table 3-1). Search buffers differed due to
the technical capabilities of individual databases, as well as features surrounding the Application Area

relevant to different species groups.

Table 3-1: Databases searched

. Date Search area
Reference ‘ Custodian Database ‘ obtained ‘ e (o
Department of Parks and Threatened and Priority
DPaW (2016b) Wildlife (DPaW) Fauna Database 2111072016 50
:32'60'1';{‘)* Australia Birdlife Australia Birdlife Atlas Database | 4/02/2014 75
Department of Parks and
DPaW (2016a) Wildlife (DPaW) NatureMap 11/10/2016 40
Department of the
DoEE (2016a) Environment and Energy Protected Matters 1111012016 40
Search Tool
(DoEE)
Western Australian Western Australian Museum | Arachnid and Diplopod 8/04/2014 square 300 x
Museum (2014a) (WAM) Database 300 km
Western Australian . Terrestrial Mollusc square 300 x
Museum (2014b) Western Australian Museum Database 20/01/2014 300 km

3.2 Literature Review

The literature review considered 12 vertebrate fauna studies (Table 3-2; Figure 3-1) and ten SRE
invertebrate fauna studies (Table 3-3, Figure 3-2) conducted within 100 km of the Application Area. Each
of these studies involved detailed fauna field surveys including trapping programs. The results of each
survey were collated to generate an inventory of the vertebrate fauna (Appendix B) and potential SRE

species (Appendix C) known to occur in the locality of the Application Area and the surrounding region.

Status: Draft December 2016
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3.3 Desktop Study Results: Vertebrate Fauna

The desktop study identified a total of 325 species of vertebrate fauna, which have previously been
recorded and/or have the potential to occur within the Application Area (Table 3-4; Appendix B). This
comprises 38 native mammals, nine non-native mammals, 164 birds, 104 reptiles and ten amphibians.
Many of these species are unlikely to occur in the Application Area because these records are from a
large area encompassing a wide range of habitats, many of which do not occur within the Application
Area. Furthermore, small, common, ground-dwelling reptile and mammal species tend to be patchily
distributed even where appropriate habitats are present, and many species of bird can occur as regular
migrants, occasional visitors or vagrants. Of the 325 species of vertebrate fauna identified as being
previously recorded and/or having the potential to occur, 32 are considered to be of conservation

significance, comprising nine mammals, 19 birds and four reptiles (Table 3-5).

Table 3-4: Summary of vertebrate fauna recorded by the desktop study

Faunal Group Literature sources Database searches
Mammals 33 24 20 11 15 24 15 16 16 13 21 26 9 - 27 4
Mammals (non-native) 6 5 2 1 1 5 1 2 2 4 5 5 - - 5 9
Birds 95 | 72 | 68 | 39 | 39 | 75 | 34 | 46 | 46 | 72 | 92 | 71 14 | 141 | 106 | 13
Reptiles 69 | 59 | 58 | 31 | 41 | 68 | 32 | 24 | 24 | 30 | 65 | 66 3 - 67 1
Amphibians 7 3 6 3 3 6 4 2 2 4 5 4 - - 5 -
Totals | 210 | 163 | 154 | 85 | 99 | 178 | 86 | 90 | 90 | 123 | 188 | 172 | 26 | 141 | 210 | 27

KEY
Literature Review Database Searches

1: Outback Ecology (2014b) McPhee Creek Haul Road Project: Terrestrial 43. ppaw (2016b) Threatened and

Vertebrate Fauna Survey (phases 1 and 2) Priority Fauna Database

14: Birdlife Australia (2014) Birdata
Custom Atlas Bird List

N

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

3: Outback Ecology (2013b) Mt Webber DSO Project: Terrestrial Vertebrate Fauna

Impact Assessment 15: DPaW (2016a) NatureMap
4: Outback Ecology (2012a) Hercules Project: Terrestrial Vertebrate Fauna Baseline Database

Survey 16: DoEE (2016a) Protected Matters
5: Outback Ecology (2011a) Abydos DSO Project: Terrestrial Vertebrate Fauna Search Tool

Baseline Survey

6: Outback Ecology (2010a) Turner River Hub: Terrestrial Vertebrate Fauna
Baseline Survey

7: ecologia Environment (2010b) Mount Webber Iron Ore Project: Vertebrate Fauna
Assessment

8: Outback Ecology (2009) Wodgina DSO Project: Terrestrial Vertebrate Fauna
Assessment

9: Bamford Consulting Ecologists (2009b) Fauna Assessment of the BC Iron
Nullagine Iron Ore Project

10: Bamford Consulting Ecologists (2009a) Vertebrate Fauna Assessment of the
Abydos DSO Project

11: How et al. (1991) Ecological Survey of the Abydos-Woodstock Reserve, Western
Australia

12: (MWH 2016d) Corunna Downs Project: Terrestrial Vertebrate Fauna
Assessment
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Table 3-5: Conservation listed fauna identified by the desktop study

Conservation Status

Species
EPBC Act WC Act
Curlew Sandpiper Calidris ferruginea Cr, Mi S3, S5
Northern Quoll Dasyurus hallucatus En S2
Night Parrot Pezoporus occidentalis En S1
Australian Painted Snipe Rostratula australis En S2
Greater Bilby Macrotis lagotis Vu S3
Ghost Bat Macroderma gigas Vu S3
Pilbara Leaf-nosed Bat Rhinonicteris aurantius Vu S3
Pilbara Olive Python Liasis olivaceus barroni Vu S3
Grey Falcon Falco hypoleucos - S3
Peregrine Falcon Falco peregrinus - S7
- Anilios ganei - P1
- Ctenotus nigrilineatus - P1
- Ctenotus uber johnstonei - P2
Spectacled Hare-wallaby Lagorchestes conspicillatus leichardti - P3
Brush-tailed Mulgara Dasycercus blythi - P4
Long-tailed Dunnart Sminthopsis longicaudata - P4
Lakeland Downs Mouse Leggadina lakedownensis - P4
Western Pebble-mound Mouse Pseudomys chapmani - P4
Fork-tailed Swift Apus pacificus Mi S5
Oriental Plover Charadrius veredus Mi S5
Oriental Pratincole Glareola maldivarum Mi S5
Sharp-tailed Sandpiper Calidris acuminata Mi S5
Wood Sandpiper Tringa glareola Mi S5
Common Sandpiper Actitis hypoleucos Mi S5
Common Greenshank Tringa nebularia Mi S5
Glossy Ibis Plegadis falcinellus Mi S5
Barn Swallow Hirundo rustica Mi S5
Grey Wagtail Motacilla cinerea Mi S5
Yellow Wagtail Motacilla flava Mi S5
Cattle Egret Ardea ibis S5
Eastern Great Egret Ardea modesta S5
Rainbow Bee-eater Merops ornatus S5
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3.4 Desktop Study Results: SRE Invertebrate Fauna

Endemism refers to the restriction of a species to a particular area, at a continental, national or local scale
(Allen et al. 2002). Harvey (2002) defines a restricted range as a species with a maximum range of
10,000 km2. Comprehensive systematic reviews of different faunal groups often reveal the presence of
SRE invertebrate species (Harvey 2002). Some better known SRE species have been listed under State
or Commonwealth legislation. However, the majority of SRE species have not been listed under
legislation, often due to lack of taxonomic knowledge (EPA 2009). SRE invertebrates in general are
considered relevant to environmental impact assessment as habitat loss and degradation can decrease

their prospects for persistence (EPA 2009).

Database searches and a literature review yielded a total of 46 terrestrial SRE invertebrate species from
target groups that have been collected within a 100 km radius of the Application Area. Only specimens
identified to species or morphospecies are presented in this section, as it is not possible to determine

species distribution based on genus only.

These species were ranked as having a high, medium or low potential to occur in the Application Area
depending on the availability of habitat and the proximity of the collection record in relation to the
Application Area. Of the 46 species identified in the desktop study, three species, the millipede
Antichiropus "DIP034’, the snail Rhagada ‘cf. richardsonii’ and the slater Buddelundia ‘86°, were
considered to have a high potential of occurring in the Application Area as they have been collected within
10 km of the Application Area and from similar habitat as what occurs in the Application Area (Table 3-6;
Figure 3-3). Ten additional species were considered to have a medium potential of occurring in the
Application Area as it has previously been recorded within 10 km and 30 km from the Application Area
and within similar habitats as what occurs in the Application Area (Table 3-6). The remaining 33 species
had low potential to occur in the Application Area and are listed in Appendix C. No existing specimens

have previously been collected from within the Application Area.

Status: Draft December 2016
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ar Field Survey Methodology

41  Survey Timing and Weather

The Survey was conducted over two days, on the 2" and 5t of October 2016. The maximum and minimum
temperatures were 38.4°C and 15.6°C, respectively (Table 4-1). Rain was recorded during the early
hours of the 2" of October. Weather experienced during the Survey was considered appropriate for
sampling fauna and did not hamper the ability to meet this component of the scope. Regardless, the main
focus of the Survey was to identify habitats and assess their likelihood to support fauna of conservation

significance, rather than to record fauna species themselves.

Table 4-1: Daily weather observations at Marble Bar (station 004106) for the Survey period

Temperature (°C) Rainfall Relative humidity (%)
(mm)
2/10/2016 15.7 32.7 2.6 34 6
5/10/2016 15.6 38.4 0.0 7 7

4.2 Survey Team and Licensing

The field Survey was conducted by experienced zoologists from MWH. The Survey was undertaken by
Principal Zoologist Andre Schmitz and Senior Zoologist Paul Bolton. The survey was conducted under
DPaW Regulation 17 licence 01-000059-1, issued on the 22" of September 2016.

4.3 Terrestrial Fauna Assessment

4.3.1 Habitat Mapping and Assessment

Prior to any field work, broad habitat types within the Application Area were identified from inspection of
aerial photography, satellite imagery and topographical maps. During the Survey, habitat types were
ground-truthed and mapped at a broad scale using an iterative approach that combined rapid on-ground

assessment points in the field, satellite imagery, aerial photography and digital elevation models.

Fauna habitat assessments were undertaken at various sites along the Application Area (Figure 4-1).
The purpose of the habitat assessments were to characterise the quality and complexity of habitat
provided for fauna, with a focus on species of conservation significance. At each location, the following

key habitat parameters were recorded:

e landscape and soil features;
e vegetation cover, condition and dominant species composition;

e the presence or absence of logs or other habitat structures;

Status: Draft December 2016
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e estimate of leaf litter cover percentage and type;
e the presence or absence of water; and

o types of disturbance and levels of disturbance.

Habitat condition assessments were also performed. Each of the representative areas was given a rating
of Excellent, Very Good, Good, Degraded or Completely Degraded based on Keighery (1994) and the

overall condition of the habitat relevant to fauna.

Status: Draft December 2016
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Figure 4-1: Location of Survey sites
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4.3.2 Targeted Search Methods

Searches were conducted for one person hour at 15 sites to search for fauna of conservation significance

and to develop a species list. Survey effort focused on habitat likely to support fauna of conservation

significance (Table 3-5), specifically:

e Drainage Line and Riverine habitat: Targeted searches of water pools, riparian vegetation, rocky
habitat and crevices for evidence of the Northern Quoll (Dasyurus hallucatus) and Pilbara Olive
Python (Liasis olivaceus barroni), including tracks, scats and sloughs; and for migratory bird species
that may utilise water sources within these habitats.

e Spinifex stony plain and stony rise habitat: Searches were made for the characteristic mounds of

the Western Pebble-mound Mouse (Pseudomys chapmani).

Searching methods included hand-searching for cryptic species, for example by overturning logs and
stones, searching beneath the bark of dead trees, investigating crevices and searching for burrows, tracks,
diggings, scats, and other signs of fauna. Aural surveys for avifauna were also carried out. All vertebrate
fauna seen or heard, or whose presence was inferred from secondary evidence (i.e. scats and tracks)
was documented. Additionally, any fauna observed opportunistically while traversing the Application Area

were documented.

4.4 Taxonomy and Nomenclature

Wildlife taxonomy is a dynamic field due to the ongoing description of new species and increased
understanding of the relationships of taxa through genetic and morphological studies. The nomenclature
and taxonomy of all mammals, reptiles and amphibians in this report follow the Checklist of the Vertebrates
of Western Australia (WAM 2016), and that of birds follows the Birdlife Australia Working List of Australian
Birds (Birdlife Australia 2016) based on Christidis and Boles (2008).

Vertebrate fauna species were identified in the field, where needed, using standard field guides or

scientific publications for:

e mammals (Churchill 2008, Menkhorst and Knight 2014, Morton 1990, van Dyck and Strahan
2008);

e birds (Johnstone and Storr 1998, 2004, Morcombe 2004, Pizzey and Knight 2012, Simpson and
Day 2010);

o reptiles (Cogger 2014, Storr et al. 1983, 1990, 1999, 2002, Wilson and Swan 2014); and

e amphibians (Cogger 2014, Tyler and Doughty 2009).

Status: Draft December 2016
Project No.: 83503702 Child No.: CORU-FS-16002 Page 32 Our ref: CORU-FS-16002_PRU_Level1_v2.0



_— Corunna Downs Project Public Road Upgrade:
@ MWH. =% @ Stantec Level 1 Fauna Assessment

4.5 Likelihood of Occurrence

The likelihood of occurrence of each species of conservation significance identified from the desktop study

was assessed and ranked using the following definitions:

e Confirmed — the presence of the species in the Application Area has been recorded
unambiguously during the last ten years (i.e. during recent surveys of the Application Area or from
recent records obtained via database searches);

e Very Likely — the Application Area lies within the known distribution of the species and contains
suitable habitat(s), plus the species generally occurs in suitable habitat and has been recorded
nearby within the last 20 years;

o Likely — the Application Area lies within the known distribution of the species and the species has

been recorded nearby within the last 20 years; however, either:

a. the Application Area contains only a small area of suitable habitat, or habitat that is only
marginally suitable; or

b. the species is generally rare and patchily distributed in suitable habitat;
e Possible — there is an outside chance of occurrence, because:

a. the Application Area is just outside the known distribution of the species, but it does contain
suitable and sufficient habitat (the species may be common, rare, or patchily distributed); or

b. the Application Area lies within the known distribution of the species, but the species is very
rare and/or patchily distributed; or

c. the Application Area lies on the edge of, or within, the known distribution and has suitable

habitat, but the species has not been recorded in the area for over 20 years; or

e Unlikely — the Application Area lies outside the known distribution of the species, the Application
Area does not contain suitable habitat, and the species has not been recorded in the area for over
20 years.
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5 Results and Discussion

51 Fauna Habitats

Six broad fauna habitat types were identified and mapped over the Application Area (Table 5-1; Figure
5-1). This is in addition to area mapped as ‘Existing Cleared Areas’, which comprised the existing Marble
Bar-Woodstock Road, existing borrow pits, historical clearing, excavations and historical mines such as
the Comet Gold Mine. The Existing Cleared Areas comprises 74.2 ha (11%) within the Application Area.
The habitat types were, in order of extent, Spinifex Stony Plain, Calcrete, Stony Rises, Drainage Line,
Riverine and Rocky Foothills. Vegetation condition ranged from Excellent to Good. Fire, infestation of
weeds (particularly Buffel Grass) and feral grazing were the most commonly recorded disturbance factors
(Table 5-1).

Each of the habitat types identified have been defined in terms of distribution and significance according

to the following criteria:

e Distribution: those habitats widespread and common within the Application Area (>5%) were
categorised as Widespread; otherwise habitats were categorised as being of Limited Extent. Four
of the six habitats within the Application Area were considered Widespread (Table 5-1). The
remaining two were considered to have a Limited Extent within the Application Area, although this
does not necessarily reflect the extent of the habitat in the wider region.

e Significance: those habitats considered capable of supporting species of conservation significance
or distinct fauna assemblages were categorised as Significant; otherwise they were categorised
as being of Limited Significance. Two of the six habitats, were considered Significant based on

an ability to support species of conservation significance or distinct assemblages (Table 5-1).
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Figure 5-1: Fauna habitats within the Application Area
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5.2 Vertebrate Fauna Assemblages

A total of 28 vertebrate fauna species were recorded during the field survey (Table 5-2), comprising four

mammals (two native), 16 birds and eight reptile species. This list includes two introduced vertebrate

fauna species, the European Cattle (Bos taurus) and Horse (Equus caballus). No fauna were recorded

during the Survey that had not been identified during the desktop study (Appendix B).

Table 5-2: Vertebrate fauna species recorded during the survey

Family and Species name

Common name

Conservation status

EPBC Act In WA
Mammals
Bovidae
*Bos taurus | European Cattle | |
Equidae
*Equus caballus | Horse | |
Macropodidae
Osphranter robustus | Euro | |
Muridae
Pseudomys chapmani | Western Pebble-mound Mouse | | P4
Birds
Acanthizidae
Smicrornis brevirostris [ Weebill [ |
Cacatuidae
Cacatua roseicapillus | Galah [ [
Campephagidae
Coracina novaehollandiae | Black-faced Cuckoo-shrike | |
Columbidae
Geopelia cuneata Diamond Dove
Geophaps plumifera Spinifex Pigeon
Ocyphaps lophotes Crested Pigeon
Dicruridae
Grallina cyanoleuca Magpie-lark
Rhipidura leucophrys Willie Wagtail
Estrildidae
Emblema pictum Painted Finch
Taeniopygia guttata Zebra Finch
Halcyonidae
Dacelo leachii | Blue-winged Kookaburra
Meliphagidae
Conopophila whitei Grey Honeyeater
Ptilotula keartlandi Grey-headed Honeyeater
Manorina flavigula Yellow-throated Miner
Ptilotula penicillatus White-plumed Honeyeater
Meropidae
Merops ornatus | Rainbow Bee-eater | S5
Reptiles
Agamidae

Amphibolurus longirostris

Long-nosed Dragon

Ctenophorus caudicinctus

Ring-tailed Dragon

Ctenophorus isolepis

Central Military Dragon

Elapidae

Acanthophis wellsi

Pilbara Death Adder
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Conservation status
Common name

Family and Species name

EPBC Act In WA
Gekkonidae
Heteronotia binoei | Bynoe's Gecko | |
Scincidae
Ctenotus duricola
Lerista bipes North-western Sandslider
Morethia ruficauda Lined Firetail Skink

5.3 Conservation Significant Fauna Species

The desktop study identified 32 species of conservation significance that potentially occur in the
Application Area (see Section 3.3), comprising nine mammals, 19 birds and four reptiles (Table 3-5). The
likelihood of each of these species was assessed and ranked (Table 5-3), based on criteria described in

Section 4.5. Of the 32 species recorded from the desktop study:

e Nine species are listed as Threatened under the EPBC Act and/or WC Act (Table 5-3). Legislation
has been developed at national (EPBC Act) and state (WC Act) levels to protect species of fauna
that have been formally recognised as rare, threatened with extinction or having high conservation
value (Appendix A);

e Eight are recognised by DPaW as Priority fauna (Table 5-3). DPaW recognises several species
that are not listed under the WC Act or the EPBC Act but for which there is some conservation
concern, and has produced a supplementary list of Priority fauna (Appendix A);

e One species is listed as recognised by state (WC Act) to be in need of special protection (Table
5-3); and

o Fifteen species are listed as Migratory under the EPBC Act and/or Schedule 5 under the WC Act

(Table 5-3). Most of these species are protected under international agreements (Appendix A).

Note that some of the species referred to above, listed as Threatened, Migratory and/or Priority fauna,
may be included in multiple groups. Of these species listed, two were Confirmed as occurring within the
Application Area, two were assessed as Very Likely, three as Likely, 12 as Possible, and 13 as Unlikely,
to occur (Table 5-3).

The two species of conservation significance Confirmed in the Application Area were the Western Pebble-
mound Mouse (P4) and the Rainbow Bee-eater (S5) (Appendix E). The two species Very Likely to occur
in the Application Area are the Ghost Bat and Pilbara Leaf-nosed Bat. The closest known Ghost Bat and
Pilbara Leaf-nosed Bat diurnal roost is located at the dis-used Comet mine. The Comet Mine is located
approximately 80 m from the Application Area boundary and approximately 150 m from the existing Marble
Bar-Woodstock Road. There have not been any recent surveys of the Comet Gold Mine DoE (2016a),
however earlier surveys recorded Ghost Bats at the dis-used mine at varying numbers, 35 in 1981 to 100+
in 1996.
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5.4  Short-range Endemic Invertebrate Fauna

Database searches and a literature review yielded a total of 46 terrestrial SRE invertebrate species from
target groups that have been collected within a 100 km radius of the Application Area (Section 3.4). No
collection records were identified from within the Study Area. Based on the proximity of previous records
and availability of habitat, three species, the millipede Antichiropus "DIP034’, the snail Rhagada ‘cf.
richardsonii’ and the slater Buddelundia ‘86" were considered to have a high potential of occurring in the
Application Area. Ten additional SRE species have a medium potential to occur in the Application Area
on the basis of proximity and known habitat associations. Habitats with potential to support short-range
endemic species, Drainage Line and Riverine habitat have limited distribution in the Application Area, but

are well represented outside the Application Area.
5.5 Limitations and Constraints

There are a number of possible limitations and constraints that can impinge on the adequacy of fauna
surveys (EPA 2004). These are discussed below (Table 5-4), with respect to the Survey of the Application

Area. In summary, no limitations compromised the Survey.

Table 5-4: Potential limitations and constraints of the field survey

Comments

Factor Constraint

Competency and
experience of No
consultants

The field personal have appropriate qualifications and several years’
experience undertaking fauna surveys of this nature within this region.

The scope was well defined. Fauna and their habitats were surveyed
using standardised and well-established techniques. Relevant
databases and previous studies surrounding the Application Area
were reviewed.

All vertebrate fauna encountered were identified. Although a
Proportion of species comprehensive fauna inventory is not a vital component for this level
. - No . .

identified of survey (Level 1). No invertebrate specimens were collected for
identification.

The Application Area is located in a relatively well-surveyed region in
Information sources No which MWH has substantial experience. Several previous studies in
(e.g. historic or recent) close proximity to the Application Area were available for review
during the assessment.

Scope No

Proportion of task

achieved, and further Planned survey works were conducted and completed according to

work which might be No scope.

needed
Weather experienced during the Survey was considered adequate for
sampling fauna. Days were relatively warm, increasing the activity of
ground dwelling reptiles.

'Sl';rzlsr;gn//vzlszt:er/ No Identifying species was however not the focus of this assessment,
which was to identify fauna habitats and habitats suitable for fauna of
conservation significance. Mapping and interpretation of suitable
fauna habitat was not hampered by the weather experienced during
the survey.

Status: Draft December 2016
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Factor Constraint | Comments

The majority of the habitat within the Application Area was considered
Disturbances No to be ‘Very Good’, with disturbance due to grazing by introduced

fauna and historic mining activity.

Fifteen sites were sampled for presence of fauna and had habitat
Intensity No assessments conducted. This level of on-ground survey effort is

appropriate for a Level 1 terrestrial fauna assessment.

The survey was conducted at 15 sites chosen to ensure adequate
Completeness No representative coverage of the Application Area. Representative

habitats within the Application Area were sampled on foot and the

entirety of the Application Area was traversed by vehicle.

Resources were adequate to carry out the survey and the survey
Resources No . L I .

participants were competent in identification of species present.
Remoteness / access No All survey sites were easily accessible by vehicle and on foot.
problems
Availability of No The data available for the Chichester subregion was adequate for the
contextual information level of survey work undertaken during this assessment.

Status: Draft
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6 Potential Impacts

6.1  Threatening Processes

Threatening processes relevant to the Pilbara bioregion have been identified by Regional Development
Australia (RDA) Pilbara: State of the Environment Report (2013), and include land clearing, fragmentation,
altered fire regimes and introduced flora and fauna. Threatening processes specifically associated with
the Project are discussed in Section 6.1.1 to Section 6.1.9, and are based on the Project Footprint. The
impact of clearing and vehicle collision will be wholly contained within the Application Area, however other
threatening processes, noise and vibration, dust emissions, artificial lighting, altered hydrology, altered
fire regimes, introduced flora and fauna, are not restricted, and will potentially impact species and
individuals occurring within and outside the Application Area. The degree to which this occurs varies

accordingly to each threatening process and each species.

6.1.1 Clearing

Clearing of vegetation is a necessary part of the Project, and represents the most direct impact to fauna
and fauna habitats. Development of the Project will result in a maximum loss of 150 ha (Project Footprint),
and this may occur anywhere within the Application Area according to Project requirements. However, it
should be noted that 74.2 ha within the Application Area comprises Existing Cleared Areas and therefore

only 75.8 ha will actually be cleared.

Clearing is believed to be the largest and most widespread threat to Australian biodiversity, and is
regarded as the most dominant threat to biodiversity within the eastern Pilbara region (Evans et al. 2011).
Although 99.58% of the Pilbara remains uncleared (Government of Western Australia 2015), the key
habitats required for endemic and threatened species of the region are often the most threatened due to
the focus of mining activities (e.g. Cramer et al. 2016a, Cramer et al. 2016b). Clearing would reduce the
size and quality of habitats, through edge effects and habitat fragmentation, and is likely to heighten the
effects of other threatening processes such as introduced flora (Keighery 2010), introduced fauna
(Doherty et al. 2015) and altered fire regimes (Knorr et al. 2014). A total of six habitat types occur within
the Application Area, all of which are of limited significance to terrestrial fauna, with the exception of the
Drainage Line and Riverine habitats (Table 6-1; Figure 6-1). Additionally, all habitats are well connected

with the surrounding landscape and none are confined to the Application Area.

In addition to habitat loss, land clearance is likely to result in the direct loss of individual animals. Species
at greatest risk are those that reside in habitats that are more limited in their extent or species that are
sedentary in nature and will be unable to move during clearing activities. This is particularly the case for
SRE species, which by definition, have poor dispersal capabilities (Harvey 2002) and are therefore unable
to emigrate from land as it is being cleared. However, even mobile fauna, which may be able to avoid
direct mortality, may face subsequent impacts depending on the availability of suitable habitat elsewhere

and the ability to disperse there. While fauna may be able to escape direct mortality by dispersing into

Status: Draft December 2016
Project No.: 83503702 Child No.: CORU-FS-16002 Page 50 Our ref: CORU-FS-16002_PRU_Level1_v2.0



_— Corunna Downs Project Public Road Upgrade:
@ MWH. o @ Stantec Level 1 Fauna Assessment

nearby habitats the overall carrying capacity of the Application Area will be reduced, and required niches
may already be filled (Parker et al. 2015). Individuals may either fail to establish due to competition and
thus not survive long term, or displace their competitors and they, in turn, will not survive long term (Parker
et al. 2015).

Table 6-1: Habitat extents in the Application Area and Project Footprint

Extent within* (ha)

Fauna habitat Category*
Application Area Project Footprint
Wid d 51.6
Spinifex Stony Plain | * ' CcoPred 282.2
e Limited significance (18.3%)
Wid d 31.1
Calcrete ¢ Thidesprea 153.0
o Limited significance (20.3%)
Wid d 8.1
Stony Rises ° idespres 83.6
o Limited significance (9.7%)
Wid d 6.2
Drainage Line * \aesprea 37.6
e Significant (16.5%)
imi 2.8
Riverine e Limited extent 15.9
e Significant (17.5%)
Limited extent 1.0
Rocky Foothills °© Himiedexien 8.8
e Limited significance (11.5%)
Existing Cleared e Limited extent 4.9 48.9
Areas o Limited significance (65.9%)
Totals 655 150

*see Section 5.1 for definitions.
*percentages denote the Project Footprint extent of each habitat type within the Application Area

Status: Draft December 2016
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Figure 6-1: Application Area and Project Footprint with respect to fauna habitats
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6.1.2 Vehicle Collision

The construction of roads, extends well beyond the impacts caused by habitat loss, including reducing
habitat quality, altering animal behaviour, promoting activity of predatory (often introduced) fauna, and the
most significant, direct mortality through vehicle collision (Polak et al. 2014). Once constructed, the
Project would involve comparatively high vehicle movements on a continuous basis (24 hours per day,
seven days per week) based on haulage of 6 MTpa. Consequently, fauna mortality through vehicle
collisions are likely to increase. Incidents typically only involve individuals; however, the cumulative effect
can be considerable (Gleeson and Gleeson 2012). Collisions with animals are more likely to occur at
night (Rowden et al. 2008). Additionally, increases in vehicle collision is likely to promote species which
feed on road-kill carrion, potentially driving other species away from the area and altering the local species

assemblage (Dickman 1996).

The Project Footprint consists mainly of a road that will bisect each habitat type found in the Application
Area (Figure 6-1). Ground-dwelling species that forage within intersecting habitat are most likely to be at
risk, this includes species of conservation significance such as the Northern Quoll (Cramer et al. 2016b),
Pilbara Olive Python (Burbidge 2004, Pearson 2003), Macropods such as the Spectacled Hare-wallaby
(Rowden et al. 2008) and larger reptiles. Aerial species, such as the Pilbara Leaf-nosed Bat and the
Ghost Bat, may also be at risk when foraging at low altitudes, particularly given the proximity of a nearby
diurnal roost of (potentially) both species. The Pilbara Leaf-nosed Bats, in particular, has a curiosity for
light sources which has resulted in an extensive number of vehicle collisions (Cramer et al. 2016a, van
Dyck and Strahan 2008).

6.1.3 Noise and Vibration

The development and ongoing operation of the Project is likely to generate noise and vibration due to the
general operation of heavy machinery and vehicles, diesel generators and the presence of personnel.
The effects of noise on wildlife have been well studied, although responses vary depending on age and
sex (for a comprehensive summary see Newport ef al. 2014). Impacts caused by noise range from
interruptions in feeding and resting behaviour, to complete abandonment of an area (Newport et al. 2014).
Noise may lead to abandonment of roost sites for bats (K. Armstrong pers. comm. in Woinarski et al.
2014), and reduced hunting efficiency in bats due to disturbance of their echolocation system (Siemers
and Schaun 2010). Species that may be especially at risk of disturbed communication are those that use
calls to communicate or navigate. Raven (2008), suggests that vibrations created by heavy earthmoving
equipment may actually attract spiders and other arachnids, which subsequently places these individuals
at risk of direct contact with mining activities. There may also be a significant impact of vibration from
heavy vehicles on scorpions as they use vibration for prey detection, navigation and courting (Volschenk
2011).

Ghost Bats are easily disturbed when roosting; young may be dislodged by adults in rapid take -offs and

individuals may not return to roost sites after being disturbed (K. Armstrong pers. comm. in Woinarski et
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al. 2014). The Pilbara Leaf-nosed Bat is also susceptible to mining activity when in close proximity to
roosting sites (Biota 2013). The noise and vibration disturbance caused by vehicles has not been
specifically studied for either species, however ongoing monitoring at the Lalla Rookh Ghost Bat and
Pilbara Leaf-nosed Bat maternity has shown no decline since a haulage route was created <250 m from
the entrance of the mine in 2013 (MWH 2016a). Additionally, given that a road is already located in the
Project Footprint it is unlikely that noise and vibration poses a serious threat to the persistence of either

species.

6.1.4 Dust Emissions

Dust emissions will be created as part of construction, haulage and general traffic activities, the impacts
of which will not be confined to the Application Area. Dust emissions have the potential to affect
surrounding vegetation and water sources which fauna rely on, as well as impacting individuals directly.
High levels of dust have been associated with a reduction in plant growth and productivity and, alteration
of soil chemistry leading to changes in vegetation community structure (Farmer 1993). Such effects are
likely to impact on faunal assemblages via a reduction in food resource availability and shelter. Studies
in semi-arid regions of Western Australia have however failed to prove negative effects of dust on arid -
zone flora, suggesting that the impact of dust emissions within such ecosystems is not as prominent as
witnessed in other systems (Matsuki et al. 2016). Significant reductions in Ghost Bat and Pilbara Leaf-
nosed Bat activity has however been witnessed at mine sites within the region, believed to be due to

heavy airborne dust clouds (R. Bullen pers. comm.).

6.1.5 Artificial Lighting

Exposure of fauna to artificial light may interfere with biological and behavioral activities that are governed
by the length of day (photoperiod), including reproduction, dormancy, foraging and migration (Bradshaw
and Holzapfel 2007, Le Corre et al. 2002, Stone et al. 2015). Some examples include reduced foraging
activity in nocturnal mice (Bird et al. 2004) and suspension of normal feeding and reproductive behaviour
in nocturnal frogs (Bird et al. 2004, Harder 2002). This artificial lighting may affect resident mammal, bird,
reptile, amphibian and invertebrate assemblages within the vicinity of light sources, both within and outside
the Application Area. Excessive light is likely to have an effect on the natural foraging behaviour of bats,
in particular the Pilbara Leaf-nosed Bat, which is thought to be attracted to light sources (Cramer et al.
2016a). Long-term studies at Mt Dove, has however shown that Pilbara Leaf-nosed Bat activity is not
impacted by artificial illumination, and perhaps increases species activity, presumably due to increased

foraging resources (C. Knuckey and R. Bullen unpub. data.).

6.1.6 Altered Hydrology

Availability of water and nutrients is the primary limiting factor in arid and semi-arid environments (James

et al. 1995). Water dependent ecosystems in the Application Area include temporary waterholes
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associated with the Drainage Line and Riverine habitats. Removal of water from these habitat types, or
a change in the timing, quantity, quality or distribution of water available to them (see Kingsford et al.
2004), may have negative impacts on the fauna assemblages within. In the Application Area and its
broader surrounds, water sources in the Drainage Line and Riverine habitats may experience reduced
hydrological input due to alteration of natural flows as part of construction of roads. Additionally,
dewatering (such as for dust suppression) and local reductions in groundwater recharge, may impact upon
groundwater dependent ecosystems within the area, including outside the Application Area (Nevill et al.
2010). As a consequence, vegetation reliant on available groundwater, such as riparian Melaleuca spp.
or Eucalyptus spp. may be negatively affected. While species of fauna inhabiting these areas may be
adapted to surviving without the direct consumption of water, the removal of these riparian habitats will
have effects on vegetation and resources within these microhabitats that they depend on for foraging and

sheltering.

6.1.7 Altered Fire Regimes

The development and ongoing operation of the Project may alter the fire regime of the Application Area
through the introduction of unplanned fire caused by vehicle movements. Fire may impact fauna via direct
contact, or indirectly by long-term habitat modification brought about by inappropriate fire frequency and
intensity (Woinarski et al. 2014). Inappropriate fire regimes, such as large, hot fires late in the dry season,
are likely to have adverse effects on fauna habitat and could alter fauna assemblages present in the
Application Area. For example, fire is known to be of fundamental importance to habitat suitability for the
Spectacled Hare-wallaby (van Dyck and Strahan 2008). Species most at risk of direct impact include
small, sedentary species which occur in homogenous, fire-prone habitats, such as the Western Pebble-
mound Mouse, Ctenotus nigrilineatus, and species which occur primarily in fire refuge habitats, such as
the Drainage Line and Riverine habitats, like the Northern Quoll (Woinarski et al. 2001), Pilbara Olive
Python (Pearson 2003) and SRE invertebrate fauna (EPA 2009). Additionally, some species, due to their
life histories are susceptible to fire, such as the Ghost Bat (Bullen and McKenzie 2011) and Spectacled

Hare-wallaby (Ingleby and Westoby 1992).

6.1.8 Introduced Flora

Environmental weeds already present in the Application Area may be spread due to increased vehicle
usage and new weed species may be brought into the Application Area by mobile equipment during
construction and operation of the Project. Weed invasion is widely recognised as having a negative impact
on fauna species, as it can fundamentally alter the composition and structure of native vegetation
communities (Cowie and Werner 1993, Gordon 1998). In the extreme, entire ecosystems can be modified
directly (Sodhi and Ehrlich 2010), and indirectly through increase fuel loads which in-turn alter the local
fire regime (Miller et al. 2010).
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Invasion by non-native species typically results in declines in native plant species richness, but the

response of fauna may be more complicated, with individual invasions potentially resulting in increase,
decrease or no-change scenarios for different assemblages (Grice 2006). For example, even at low
densities, Buffel Grass (Cenchrus ciliaris) can affect the composition of ground vegetation and birds
(Smyth et al. 2009, Young and Schlesinger 2015). The habitats within the Application Area are largely
weed free (MWH 2016d), and there is potential for substantial change to occur to vegetation communities
should invasive flora be introduced and become established. The Drainage and Riverine habitats are at

greatest risk of floristic and structural change resulting from an increase in introduced flora.

6.1.9 Introduced Fauna

Introduced fauna, both herbivorous and predatory, can cause fundamental changes to ecosystems and
are thought to have contributed to the decline and extinction of many species in Australia (Abbott 2002,
Burbidge and McKenzie 1989, Ford et al. 2001, Short and Smith 1994, Woinarski et al. 2014, 2015). Of
the 20 key threatening processes listed under the EPBC Act, 12 are concerned with introduced flora and
fauna, including predation by the Red Fox (Vulpes vulpes) and the feral Cat (Felis catus) which are known
to have major negative impacts on small and medium-sized native vertebrates in Australia (Dickman
1996).

Of the nine species with the potential to occur in the Application Area, all but three, the feral Cat, House
Mouse and Domestic Cattle — are listed as ‘Declared Pests’ under the Biosecurity and Agriculture
Management Act 2007 (WA), which calls for reduction of their numbers when they are running wild or
feral. The Project may provide additional resources or habitat which may attract and support a greater
abundance of feral animals in the area. Introduced predators may also be attracted into the Application
Area as a result of the scavenging opportunities generated by the presence of road kill along roads
(Dickman 1996), which may in turn adversely affect populations of native fauna. Of particular concern
would be an increase in the size or density of the local population of feral Cats, which are not only a direct
predator of the Northern Quoll, Pilbara Olive Python and other ground-dwelling fauna, but also compete

for food resources and habitat requirements with these and others.

6.2 Impacts on Broad Fauna Habitats

Fauna habitat loss as a direct result of land clearing and excavation is considered to be a primary impact
of the Project on terrestrial fauna. Land clearance is listed as a Key Threatening Process under the EPBC
Act, although it is also recognised as a necessary component of developing a resources project in an

undeveloped area.

A maximum of 150 ha, inclusive of 74.2 ha of Existing Cleared Areas, will be required for the development

of the Project within the Application Area, potentially affecting instances of six broad fauna habitats (Table
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6-1; Figure 6-1). Of the broad fauna habitats that have potential to be adversely affected, two are
considered to be of significance to fauna assemblages, fauna of conservation significance and/or SRE
invertebrates; Drainage Line and Riverine. The other broad fauna habitat types to be affected by the
Project, Spinifex Stony Plain, Calcrete, Stony Rises and Rocky Foothills, are considered to be of limited
significance for conservation significant vertebrate fauna and have a low potential to support SRE, and

are therefore excluded from further discussion.

6.2.1 Drainage Line

Drainage Line habitat consists of minor watercourses, creeks and channels that support Eucalyptus,
Corymbia and Melaleuca woodlands subject to regular flooding and seasonal ponding. This is a significant
habitat type for fauna as it provides a range of microhabitats, such as seasonal water pools, moist
depressions, sedges and rushes on alluvial soil (How et al. 1991). The Drainage Line habitat type is
scattered throughout the Application Area (Figure 5-1), and its linear arrangement provides linkages
between other sources of food and water (How et al. 1991). Drainage Line habitat was identified as having

a medium potential to support SRE species.

A total of 6.2 ha of the Application Area comprises Drainage Line habitat. This habitat type is widespread
in the broader landscape, and the affected areas are contiguous with surrounding occurrences of Drainage
Line habitat. Fauna occurring within this habitat type are therefore unlikely to be substantially impacted
by the Project, from a regional perspective. Nonetheless, where Drainage Line habitat is cleared, steps
should be taken to minimise local hydrological impacts so as to retain ecological function both within the

Application Area and downstream.

6.2.2 Riverine

The Riverine habitat contains very similar microhabitats to that of the Drainage Line and as such contains
a very similar ecological role. The Riverine habitat type is located in the south-west margins of the
Application Area (Figure 5-1), and its linear arrangement provides linkages between other sources of food
and water (How et al. 1991). Riverine habitat was identified as having a medium potential to support SRE

species.

A total of 2.8 ha of the Application Area comprises Riverine habitat and a substantial amount is known to
occur outside the Application Area to the east (in association with the Emu Creek system). This habitat
type is widespread in the broader landscape, and the affected areas are contiguous with surrounding
occurrences of Riverine habitat. Fauna occurring within this habitat type are therefore unlikely to be
substantially impacted by the Project, from a regional perspective. Nonetheless, where Riverine habitat
is cleared, steps should be taken to minimise local hydrological impacts so as to retain ecological function

in water pools and moist depressions, both within the Application Area and downstream.
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6.3 Impacts on Vertebrate Fauna Assemblages

A total of 325 vertebrate fauna species, comprising 38 native mammals, nine non-native mammals, 164
birds, 104 reptiles and ten amphibians, were identified as potentially occurring in the Application Area
during the desktop study component of the Survey (Section 3.3). The majority of these species form

assemblages that occur across a variety of habitats present within and surrounding the Application Area.

In terms of vertebrate fauna assemblages, the Application Area was not determined to be an area of
exceptionally high biodiversity from a regional point of view. Clearing of vegetation and vehicle collisions
are likely to result in the direct loss of individuals during initial clearing activities; however, those
assemblages occurring across a range of habitats or those occurring in widespread habitats are unlikely
to be significantly impacted by the Project. From a regional perspective, the impacts of the Project on

fauna assemblages are unlikely to be significant.

6.4 Impacts on SRE Invertebrate Fauna

The desktop study identified three SRE species, the millipede Antichiropus "DIP034’, the snail Rhagada
‘cf. richardsonii’ and the Buddelundia ‘86’ as having a high potential of occurring within the Application
Area. Ten additional SRE species have a medium potential to occur in the Application Area on the basis
of proximity and known habitat associations. Although these species have potential to occur in the
Application Area, the presence of regional records suggests that the Project is unlikely to affect the long
term survival of the species. Habitats with potential to support SRE species, the Drainage Line and
Riverine habitats, have limited distribution in the Application Area but are well represented outside the

Application Area. Consequently, impacts to SRE species and habitats are considered to be minimal.

6.5 Impacts on Vertebrate Fauna of Conservation Significance

The desktop study of the Survey identified 32 species of conservation significance that potentially occur
in the Application Area; 13 of these were considered Unlikely to occur and are not discussed further in
this Assessment. Of the remaining 19 species, two species were Confirmed within the Application Area,
two as Very Likely, three as Likely, 12 as Possible, to occur (Table 5-3). For definitions regarding the

likelihood of occurrence for species of conservation significance, refer to Section 4.5.

Pre-determined categories were used to rank the expected local impacts of the Project on fauna of
conservation significance (Table 6-2; Table 6-3). These impacts were considered within a broader,
regional context (Table 6-3). Impacts were assessed based on the assumption that no management
actions or mitigation strategies would be implemented. Of the 19 species assessed, two were assessed

as having a Moderate level of impact (the Pilbara Leaf-nosed Bat and Ghost Bat), five were assessed as
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having a Low level of impact, eight were assessed as having a Minimal level of impact, and seven were

assessed as having Negligible impact (Table 6-3).

Species specific management actions and strategies to manage the impacts of the Project on fauna of
conservation significance were also developed (Table 6-3). The level of impact of the Project on these
species is likely to be reduced should the recommended actions and strategies be implemented. More

general management recommendations are provided in Section 6.7.

Table 6-2: Ranking criteria for Project local impacts on fauna of conservation significance

Description”

Negligible No perceived effect on population

Minimal No population decline expected

Permanent population decline expected — persistence of local population

High threatened

Extreme Local population extinction likely

*these impacts can be expected within the Application Area and surrounding 10 km
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6.6 Impacts on Matters of National Significance

For the purposes of this Assessment, matters of national environmental significance are defined as fauna
that are listed under the EPBC Act and that have been Confirmed to occur within the Application Area or
are considered Likely or Very Likely to occur. Fauna that are listed under the EPBC Act but are considered

Unlikely or Possible to occur in the Application Area are not considered.

The terminology, rationale and criteria used to determine whether an impact is ‘significant’ is consistent
with the Commonwealth’s Matters of National Environmental Significance: Significant impact guidelines
1.1 (DoE 2013). Additionally, criteria to determine the significance of impact to the Northern Quoll was
sought from the EPBC Act referral guideline for the endangered northern quoll Dasyurus hallucatus (DoE
2016c), and for the Pilbara Leaf-nosed Bat from the Conservation listing advice for Rhinonicteris aurantia
(Pilbara form) Pilbara leaf-nosed Bat (DoE 2016b). The following key definitions are directly relevant to
the information presented below. Impacts were assessed based on the assumption that no management

actions or mitigation strategies would be implemented.

6.6.1 What is an important population of a species?
An ‘important population’ for the Ghost Bat and Pilbara Olive Python, is defined by DoE (2013) as a
population that is necessary for a species’ long-term survival and recovery. This may include populations

identified as such in recovery plans, and/or that are:

e key source populations either for breeding or dispersal;
e populations that are necessary for maintaining genetic diversity; and/or

e populations that are near the limit of the species range.

For the Northern Quoll, a population important for the long-term survival of the species is defined by DoE

(2016c¢) as a population which is:

¢ high density Northern Quoll populations, which occur in refuge-rich habitat critical to the survival of
the species, including where cane toads are present;

e occurring in habitat that is free of cane toads and unlikely to support cane toads upon arrival i.e.
granite habitats in WA, populations surrounded by desert and without permanent water;

e subject to ongoing conservation or research actions i.e. populations being monitored by government

agencies or universities or subject to reintroductions or translocations.

For the Pilbara Leaf-nosed Bat, individuals existing within the Pilbara and upper Gascoyne represent an

important population, comprising multiple colonies (DoE 2016b).

Status: Draft December 2016
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6.6.2 What is habitat critical to the survival of a species?
For the Ghost Bat and Pilbara Olive Python, ‘habitat critical to the survival of a species or ecological

community’ is defined by DoE (2013) as areas that are necessary:

o for activities such as 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);

e to maintain genetic diversity and long term evolutionary development; and/or

o for the reintroduction of populations or recovery of the species or ecological community.

For the Northern Quoll, habitat critical to the survival of the species is defined DoE (2016c) as: Habitat
within the modelled distribution of the Northern Quoll (see DoE 2016¢), which provides shelter for
breeding, refuge from fire or predation and potential poisoning from Cane Toads. Habitat critical to the

survival usually occurs in the form of:

o offshore islands where the Northern Quoll in known to exist

e Rocky habitats such as ranges, escarpments, mesas, gorges, breakaways, boulder fields, major
drainage lines or treed creek lines;

e Structurally diverse woodland or forest areas containing large diameter trees, termite mounds or

hollow logs.

Dispersal and foraging habitat associated with or connecting populations important for the long-term

survival of the Northern Quoll are also considered habitat critical to the survival of the Northern Quoll.

For the Pilbara Leaf-nosed Bat, habitat critical to the survival of the species is defined by DoE (2016b) as:
e underground diurnal roosts, either as (listed in order of importance):
o Permanent Diurnal Roosts;
o Non-permanent Diurnal Roosts; or
o Transitory Diurnal Roosts.
e Suitable foraging habitat (listed below in order of importance) located within vicinity of a diurnal
roost:
o gorges with pools;
o gullies
o rocky outcrops
o major watercourses

o open grasslands and woodlands

Status: Draft December 2016
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6.7

General Management Recommendations

The following broad management recommendations have been developed as a guide for mitigating the

potential impacts of the Project to fauna habitat and native fauna assemblages in general. Management

recommendations specific to fauna of conservation significance are listed in Table 6-3. Additional

management suggestions to mitigate the impacts of development of the Northern Quoll are detailed by
(DoE 2016c¢).

6.8

6.9

Project Design

During Project design, consider options for aligning infrastructure footprints to avoid or minimise
clearing of habitats that are known to or have been identified as likely to support species of
conservation significance, such as Drainage Line and Riverine habitats;

Where roads crossover Drainage Line and Riverine habitats, consider the use of culverts to

minimise the impacts of altered hydrology.

Habitat Removal and Modification

Where practicable, minimise land disturbance and clearing activities in habitat known to or likely to
support species of conservation significance, such as Drainage Line, Riverine and Spinifex Stony
Plain habitats;

Demarcate clearing boundaries in the field using Atlas environmental personnel or appropriate
representatives;

Stockpile cleared vegetation, topsoil and oversize waste overburden separately to ensure maximum
reuse of these resources in subsequent rehabilitation;

Minimise and manage impacts to natural surface hydrology to ensure the Drainage Line and
Riverine habitats is maintained.

Minimise potential for waterbirds to be attracted to artificial water sources;

Wherever possible, undertake clearing progressively over time to allow fauna to disperse to other
suitable habitats within the surrounds;

Prepare and implement a weed management strategy to prevent the spread of existing weed
species and the establishment of new weeds. The weed management strategy should ensure that
any machinery (particularly for earthworks) entering the Project should be subject to
quarantine/hygiene measures that ensure that no contaminated soils or weed seeds enter the area.
Retain corridors or linkages, for example culverts underneath roads in key habitat areas, so that
individuals can move between remaining habitat patches; and

Consider timing of clearing activities to reduce the impact on nesting birds and breeding season of
the Northern Quoll (May to November; Oakwood 2000).
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6.10 Project Operations

6.11

Design artificial lighting to illuminate designated operations areas and limit illumination of the
surrounding landscape. Specifically, ensure that operational areas and transport routes are
designed to avoid inadvertent illumination of significant microhabitat features such as caves, water
sources and substantial rocky outcrops;

Implement dust suppression measures to reduce the effects of dust on vegetation and natural water
bodies, and hence on fauna habitats and assemblages — dust suppression measures should include
management of vehicle speed and water-suppression on unsealed roads

Manage fuel loads of weeds to reduce risk of high fire intensity

Conduct monitoring and control of feral animals and implement management measures to prevent
the increase of feral species numbers and control the attraction of any new feral species to the
Project, including proper hygiene practices and appropriate disposal of waste;

Implement measures to minimise road kill, especially for nocturnal species or those prone to vehicle
collisions — such measures could include changing the speed and times at which vehicles travel,
signage, erecting barriers, and providing alternative routes for fauna in strategic areas where fauna
are known to cross major transport routes;

Investigate strategies to reduce impacts of high frequency traffic on fauna and barriers to fauna
dispersal created by the haul road corridors;

Modify existing habitat to make it less suitable for feral Cats e.g. reduce fragmentation by
rehabilitating tracks and clearings and making it more structurally complex with shelter and escape
sites;

Educate mine site personnel and contractors with respect to fauna of conservation significance;
Any incident that results in the injury or death of fauna, particularly fauna species of conservation
significance should be reported to DPaW and specimens should be retained (i.e. stored in a freezer)

for further examination by DPaW or the Western Australian Museum (WAM).

Rehabilitation and Closure

Implement a progressive rehabilitation and closure plan to ensure disturbed areas are rehabilitated

as soon as practicable.
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7 Conclusions

Six broad fauna habitat types were identified and mapped over the Application Area. This is in addition
to areas mapped as Existing Cleared Areas, which comprised the existing Marble Bar-Woodstock Road,
existing borrow pits, historical clearing, excavations and historical mines such as the Comet Mine. The
Existing Cleared Areas within the Application Area comprised 74.2 ha (11%). The habitat types were, in
order of extent, Spinifex Stony Plain, Calcrete, Stony Rises, Drainage Line, Riverine and Rocky Foothills.

Vegetation condition ranged from Excellent to Good condition.

The inventory of fauna developed from desktop study and the Survey suggests that vertebrate fauna
assemblages and habitats in the Application Area are representative of those in equivalent parts of the
Pilbara bioregion, and that the Application Area does not represent an area of particularly high biodiversity
from a regional perspective. The Survey did confirm the presence of two species of fauna of conservation
significance within the Application Area, Western Pebble-mound Mouse and Rainbow Bee-eater. Of the
broad fauna habitats that have potential to be adversely affected, two are considered to be of significance
to fauna assemblages, fauna of conservation significance and/or SRE invertebrates; Drainage Line and
Riverine. The Drainage Line and Riverine habitats, which occupy 37.6 ha and 15.9 ha of the Application
Area, respectively, are also considered significant habitats for their capacity to provide foraging and

dispersal habitats for the Northern Quoll, Pilbara Leaf-nosed Bat and Pilbara Olive Python.

Impacts of the Project on fauna of conservation significance, at the local scale, are expected to be greatest
for the Ghost Bat and Pilbara Leaf-nosed Bat. The localised impact on each of these species is expected
to be moderate. This is due namely to the proximity of the Application Area to a known roost of the Ghost
Bat and (likely) Pilbara Leaf-nosed Bat, the disused Comet Gold Mine. The roost site is located
approximately 80 m from the Application Area and approximately 150m from the existing Marble Bar-
Woodstock road. Counts of Ghost Bats at the mine have been recorded from 35 in 1981 to 100+ in 1996,

although recent data is unavailable.

The Northern Quoll, Pilbara Olive Python, Spectacled Hare-wallaby and Western Pebble-mound Mouse
are expected to experience low localised impact, as they are not dependent from habitats within the
Application Area, they each have a high ability to disperse through the landscape and/or their expected
low density through the Application Area. The remaining species of conservation significance are
expected to have a Minimal or Negligible impact from the Project, or are Unlikely to be present within the
Application Area. No species protected under the EPBC Act are likely to suffer a ‘significant impact’ based
on the Commonwealth’s Matters of National Environmental Significance: Significant impact guidelines 1.1.
Various management measures have been recommended to reduce impacts of the overall Project and for

each species.

Three SRE invertebrate fauna species, the millipede Antichiropus DIP034°, the snail Rhagada ‘cf

richardsonii’ and the slater Buddelundia ‘86’, have a high potential to occur within the Application area as
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they have been collected in close proximity to the Project in the same habitats that occur in the Application
Area. Although these species have potential to occur in the Application Area, the presence of regional
records suggests that the Project is unlikely to affect the long term survival of the species. Habitats with
potential to support short-range endemic species, Drainage Line and Riverine habitat have limited

distribution in the Application Area and are well represented outside the Application Area.
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Appendix A  Definition of Codes and Terms Used to

Describe Conservation Significance

Fauna may be accorded legislative protection by being listed under the Environment Protection and
Biodiversity Conservation Act 1999 and/or the Wildlife Conservation Act, or by being listed on the Western
Australian Department of Parks and Wildlife’s Priority Species List. This Appendix presents a summary
of the different rankings and listings used to describe conservation status. Some categories, such as
‘extinct’, ‘extinct in the wild’ and ‘conservation dependent’ (EPBC Act) are not presented here, as the table
includes only the information needed to understand the codes presented in the preceding report. Refer

to the relevant legislation for full descriptions of all codes in use, as well as their associated criteria.
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Status

Code ‘ Description

Categories used under the EPBC Act

Critically Cr Fauna that is considered to be facing an extremely high risk of
Endangered extinction in the wild in the immediate future
Endangered En Faung that is considered to be facing a very high risk of extinction in
the wild in the near future
Fauna that is considered to be facing a high risk of extinction in the wild
Vulnerable Vu . .
in the medium-term future
. . Species that migrate to, over and within Australia and its external
Migratory Mi

territories

Schedules used under the WC Act

Schedule 1 S1 Fauna that is rare or likely to become extinct
Schedule 2 S2 Fauna that is presumed to be extinct
Schedule 3 s3 Birds that are subject to an agreement between the governments of

Australia and Japan relating to the protection of migratory birds

Fauna that is in need of special protection, other than for reasons

Schedule 4 54 mentioned above

Priorities assigned under the DPaW Priority Fauna List

Taxa with few, poorly known populations on threatened lands. These
are known from few specimens or sight records from one or a few
localities on lands not managed for conservation, e.g. agricultural or
pastoral lands, urban areas, active mineral leases. The taxon needs
urgent survey and evaluation of conservation status before
consideration can be given to declaration as threatened fauna

Priority 1 P1

Taxa with few, poorly known populations on conservation lands. These
are known from few specimens or sight records from one or a few
localities on lands not under immediate threat of habitat destruction or
Priority 2 P2 degradation, e.g. national parks, conservation parks, nature reserves,
State forest, vacant Crown land, water reserves, etc. The taxon needs
urgent survey and evaluation of conservation status before
consideration can be given to declaration as threatened fauna

Taxa with several, poorly known populations, some on conservation
lands. These are known from few specimens or sight records from
several localities, some of which are on lands not under immediate
threat of habitat destruction or degradation. The taxon needs urgent
survey and evaluation of conservation status before consideration can
be given to declaration as threatened fauna

Priority 3 P3

Taxa in need of monitoring. These are considered to have been
adequately surveyed, or for which sufficient knowledge is available, and
Priority 4 P4 which are considered not currently threatened or in need of special
protection, but could be if present circumstances change. These taxa
are usually represented on conservation lands

Taxa in need of monitoring. These are not considered threatened but
Priority 5 P5 are subject to a specific conservation programme, the cessation of
which would result in the species becoming threatened within five years

Status: Draft December 2016
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Appendix B Vertebrate Fauna Previously Recorded
Within the Vicinity of the Application
Area

KEY
Literature Review Database Searches

1: Outback Ecology (2014b) McPhee Creek Haul Road Project: Terrestrial 43. ppaw (2016b) Threatened and
Vertebrate Fauna Survey (phases 1 and 2) Priority Fauna Database

2: Outback Ecology (2012c) McPhee Creek Project: Terrestrial Vertebrate Fauna 14: Birdiife Australia (2014) Birdata

Baseline Survey ! :
. . Custom Atlas Bird List
3: Outback Ecology (2013b) Mt Webber DSO Project: Terrestrial Vertebrate Fauna

Impact Assessment 15: DPaW (2016a) NatureMap
4: Outback Ecology (2012a) Hercules Project: Terrestrial Vertebrate Fauna Baseline Database

Survey 16: DoEE (2016a) Protected Matters
5: Outback Ecology (2011a) Abydos DSO Project: Terrestrial Vertebrate Fauna Search Tool

Baseline Survey

6: Outback Ecology (2010a) Turner River Hub: Terrestrial Vertebrate Fauna
Baseline Survey

7: ecologia Environment (2010b) Mount Webber Iron Ore Project: Vertebrate Fauna
Assessment

8: Outback Ecology (2009) Wodgina DSO Project: Terrestrial Vertebrate Fauna
Assessment

9: Bamford Consulting Ecologists (2009b) Fauna Assessment of the BC Iron
Nullagine Iron Ore Project

10: Bamford Consulting Ecologists (2009a) Vertebrate Fauna Assessment of the
Abydos DSO Project

11: How et al. (1991) Ecological Survey of the Abydos-Woodstock Reserve, Western
Australia

12: (MWH 2016d) Corunna Downs Project: Terrestrial Vertebrate Fauna
Assessment
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_— \ Corunna Downs Project Public Road Upgrade:
@ MWH. 2% @ Stantec Level 1 Fauna Assessment

Appendix D Fauna Habitat Assessments

Status: Draft December 2016
Project No.: 83503702 Child No.: CORU-FS-16002 Our ref: CORU-FS-16002_PRU_Level1_v2.0



0°ZA LI9AST N¥d 2009L-S4-NHOD :4ed IO
910 JaqueosQ

¢0091-S4-Nd0J 'ON PIIUYD

20.€£05€8 :"ON Josfoid
Jeiq :snejs

sainjeaq
jejiqeH

BUON e
4 . sself 01 <) SMOJ|OH @a1]
S ejpoli] 0,.-0¢ S0 }OOWWNH Jamo] T

aley
01>) SMO||OH 8au1)
mo | Ajpqeying Buimolaing

eJojejinbaeul e1oRIY ‘eSoUdAIq BIoRIY ol > L qniys aIPPIN
SUON S32IA3ID Y20y
aley yieg bBujjead
euefs|siowey eiquifion L > 4 991] Jaddn

aley s11qag Apoop
sa1oadg (%) 48n09 (w) ybraHy s/w.io4 wnjess SUON 2oU9sald w9
o13e)aha J9AdN - ON 191\
Aalig inojo)
weo| Apues adAL
012 | (%) 3201pag pasodx3
0608 (%) @duepunqy
09-02°02—9 (ww) azIg
8jalojed adA|
0c uoinelabap
0e 13317 jead
00 l1os
0S )20y
S1-G by au14

syoeld] ‘bues|)

adA] aouequnysig

pooo uoljipuod
el UHON ute|d ZlN¥d ‘Y0Ndd ‘2ondd
(soaubap) ado|s joadsy wojpue] so)s Aaning

19A0D
punous) o,

uonipuon

adA] jejqeq

JUSLUSSESSY BUNE | [9A8T]
-apeuBbdn peoy a1jgnd 198l0id SUMOQ BUUNIOD

J91URlS @

0 o

2= HMn @



0'ZA LI9AST NYd 20091-S4-NYOD a1 ino 20091-S4-NYOD "ON PIUD Z0LE0SES "ON 108f0id
910¢ Jeqwada yeaq snjejs

(wo
obpes vowtog 01<) SMOJ|OH @311
SLIBI[I9 SNIYyoud), L > 0 ‘sselb 1amon]
yoossn | uowwoy (wo
0l>) SMoj|OH dai]
ajesapol\ | Ajjigeyng buimosing
edieafyoe.; ejoeay ‘*ds eonajejopy 0€—01 € qniys SIPPIN
SUON S92IA31D YO0y Sainjeay
jejiqeH
XA BEIETLIN yiegq Buijead
snjdAjeon3 pue sisusinpjewed snjdAjeong Ue gl oalL doddn SO sugaqg Apoom
sa10adg (%) 1909 (w) ybraHy s/w.io4 wnjess SUON 2oUdsald W9
Buipoo|
uoljejabap 01 8UOI - ON 19)ep\
A9 inojo)
pues adA )
2> )20.upag pasodx3y
0c—0l aduepunqy
02-9'9-¢ (ww) aziIg
jeseg adA]
G8 uonej}abap
20 13117 jead 13A09
€0 llog punolo %
ol 320y
umoudun by aJig
spaa\ ‘buizesb |eso4 adA] aouequnysig
poos) Alap uonipuod
jeld UHON aur ebeurelq €1Ndd ‘'0LNYd ‘€c0Ndd BULIBALY
(s@aibap) adojg joadsy wiojpue] a)is Aanung | adA] jeyqeH

JUBLISSASSY BUNE | [9A8T J91URlS \@ Riod LU ARIN @

:apelbdn peoy 21jqnd 198[01d sumoq euunio)



0°ZA LI9AST N¥d 2009L-S4-NHOD :4ed IO
910 JaqueosQ

¢0091-S4-Nd0J 'ON PIIUYD

20.€£05€8 :"ON Josfoid
Jeiq :snejs

sainjeaq
jejiqeH

19A0D

punous v,

JUBWISSSSY Buned | [9AdT]
:apelbdn peoy 21jqnd 198[01d sumoq euunio)

auUON (o
-dd . sselb 01<) SMOJ|OH 93iL
S ejpoLi] 0/—-0¢ ¥'0 OOWIWNH Jamor] (o

aley
01>) SMO||OH 8au1)
moT | Ajjiqeyns Buimoling

eJsjejinbaeul ejoeay L > z qniys 3IPPIN
aley S92IA3ID Y20y
euefajsiowey siey xieg buijsed
snjdAjean3 ‘essjejinboaeul eroeoy b> € o84l Ll iy sugaqg Apoom
sa10adg (%) 1909 (w) 3ybBraHy s/w.io4 wnjess aley 2oU9sald w9
uonjejabap J9ASN - ON 19)ep\
umolg inojo)
weo| Apueg adA]
0L—¢ )}o04pag pasodx3y
06—0S asuepunqy
09-02'02—9'9-C (ww) sz15
auojsuol| adA]
G0 uonej}abap
G9 13117 jead
00 Ilos
0¢ }ooy
G-€ aby aii4
all4 adA] aouequnysig
| poos) Alap uonipuod
|

wbins VIN IH SlNYd ‘YLNdd ‘60Ndd
(s@aibap) adojg joadsy wiojpue] ajig Aaning

J91URlS @

adA} jejqey

2= HMIN @



0'ZA LI9AST NYd 20091-S4-NYOD a1 ino

910 JaqueosQ

¢0091-S4-Nd0J 'ON PIIUYD

20.€£05€8 :"ON Josfoid
Jeiq :snejs

‘all4 ‘Buizeb
|leJa ‘Bules|n

sselb SUON | (w2 Q}<) SMOJ|OH d3iL

"dds ejporiL 0,-0€ v'0 Jamon]
Yoowwiny SUON | (w2 Q}>) SMOJ|OH 2241
MO Kgeying buimoaing

BSOUBAIQ BIoROY % £dIRD0.ISIOUE BIORIY ol > Z qniys 3IPPIN
SUON S32IA3ID Yo0Y
aley yieg buijead

eN | > 0 LN Jaddn
aley s11qag Apoop
sa1oadg (%) 419n09 (w) 3ybiaH s/w.io4 wnjesns aley 9oUdsald W]
uoijejabap J9ABN - ON 13)e M\
umolg inojoo
weo| Apueg adA
0 )}20.4pag pasodx3y
06—09 asuepunqy
02-9 (ww) az18
auojsuol| adA
G0 uoijejabap
Ge 1317 jead
00 llos
09 )20y
SIS by o114

syoeu|

adA] aouequnysig

JUBWISSSSY Buned | [9AdT]
:apelbdn peoy 21jqnd 198[01d sumoq euunio)

pooo) Alap uonipuod
fel4 yinos ule|d 80N¥d ‘20Ndd ‘LoNndd
(s@aibap) adojg joadsy wiojpue] ajig Aaning

J91URlS @

sainjeaq
jejiqeH

19A0D
punous v,

uonipuon

ue|d
Auo)g xajuidg

adA} jejqey

O ot

2= HMn @



0'ZA LI9AST NYd 20091-S4-NYOD a1 ino

¢0091-S4-Nd0J 'ON PIIUYD

9102 Jequadeq
SUON o
. . sselb 01<) SMOJ|OH 93iL
dds e/poris 0€-0L €0 SOOWWNY JamoT] (s

BUON
01>) SMOJ|OH @a1]
mo7 | Ajjigeying Buimoling

neyyoIm esjjinel9 ‘eisjejinboeul eloedy L > Sl qniys SIPP!IN
BEIET S32IA3ID Y20y
aley yieg bBujjead
HweyyoIm eajjinels) ‘eisjejinbaeul ejoeoy (S e 991] Jaddn

aley suqag Apoop
sa10adg (%) 19n09 (w) 3ybBraHy s/w.io4 wnjesns aley 2oU9sald w9
o13e)aha J9ABN - ON 191\
umolg 1nojo)
weo| Apues adAL
0S—0¢ )}o0upag pasodx3y
06< aouepunqy
002—09'09-02°02-9 (ww) a215
TGN adA )
00 uoinelabap
09 13317 jead
00 l1os
oy )20y
s> aby a4
all4 adA] aouequnysig
poos) Alap uonipuod
des)g iseq IH sonydd
(s@aibap) adojg joadsy wiojpue] a)ig Aaning

20.£0G€8 0N 108loid

yeuq :sniels

sainjeaq
jejiqeH

19A0D
punous) o,

s||lyjoo4
Aoy

adA] jejqeH

JUSLUSSESSY BUNE | [9A8T]
-apeuBbdn peoy a1jgnd 198l0id SUMOQ BUUNIOD

J91URlS @

2 o
MO

Hmn @



0'ZA LI9AST NYd 20091-S4-NYOD a1 ino

¢0091-S4-Nd0J 'ON PIIUYD

20.£0G€8 0N 108loid

yeiq snjeys

9102 Jequadeq
SUON o
dd . sselb 01<) SMOJ|OH 9311
sueljIo SnIyous), s eipoli| ol > 20 S{oOWWINK J1amon (i
aley
01>) SMmojjoH dai]
oA smdAien ajelapol\ | AMjigeying buimoling
RN R ARG oL > € anuys aIPPIN
/inbaeul eoeay ‘edieafyore.; eloeoy siey S991A81 %20y
SETETLIN yieg bBuijead
XLJoIA snydAjeong ol > 8 99al] 1addn
9)eJ9pOo\ suqag Apoop
sa1oadg (%) 1909 (w) 3ybraHy s/w.io4 wnjesns SUON 9oUdsald w9
: Buipoo|
OO0 0} @uoid - ON 191EM
umolg inojoo
pues adA
oL—2¢ )}20.upag pasodx3y
06—-09 aosuepunqy
009-00Z°002
~09'09-02'02—9 (ww) oz1
auojsuol| ‘yeseg adA )
T4 uonej}abap
GS 19317 jed
S0 11os
Gl yooy
umoudun by aJig

spaap\ ‘Buizelb |eie4

adA] aouequnysig

pooo

uonipuod

JUSLUSSESSY BUNE | [9A8T]
-apeuBbdn peoy a1jgnd 198l0id SUMOQ BUUNIOD

feld

(s@aibap) adojg

UHON
joadsy

aulq abeulelq

wiojpue-]

LlNYd ‘90N¥d
ajig Aaning

dajuess

sainjeaq
jejiqeH

19A0D
punous v,

auI abeuleiq

adA} jejqey

Hmn @

O ot
Mol



@ mwH.

por of 6/ Stantec

Perth

41 Bishop Street,
Jolimont , WA 6014

Tel +61 (08) 9388 8799
Fax +61 (08) 9388 8633

www.mwhglobal.com




