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Executive Summary

Horizon Power commissioned 360 Environmental Pty Ltd (360 Environmental) to undertake a
reconnaissance flora and vegetation survey and basic vertebrate fauna habitat assessment at
two sites in the Pilbara. The Karratha Survey Area covers approximately 147 hectares and is
located near a Horizon Power Station on Stovehill Road, Karratha. The Boodarie Survey Area
covers approximately 175 hectares and is located near Port Hedland Power Station on the Great
Northern Highway, Port Hedland.

The purpose of the assessment was to identify key biological values within the Survey Areas to
inform decisions regarding the specific lease areas for proposed construction sites within each
Survey Area. This report presents the results of the survey undertaken, it undertakes an
assessment against the Ten Clearing Principles and the Matters of National Environmental
Significance.

Flora and Vegetation
Karratha

The flora desktop assessment identified 43 conservation significant taxa occurring within 100 km
of the Karratha Survey Area. A pre-survey likelihood of occurrence assessment was undertaken
and determined no taxa as having a high likelihood of occurrence, 20 taxa as having a medium
likelihood of occurrence and 23 taxa as having a low likelihood of occurrence.

The reconnaissance flora and vegetation survey at Karratha recorded the floristic composition
and vegetation types using relevés, mapping notes and opportunistic observations. A total of
168 taxa were recorded from 97 genera across 38 families.

No Threatened flora species pursuant to the Environment Protection and Biodiversity
Conservation Act 1999 and/or gazetted as Threatened Flora pursuant to the Biodiversity and
Conservation Act 2016 were recorded during the survey. No Priority flora listed by the
Department of Biodiversity, Conservation and Attractions (DBCA) were recorded.

Six introduced flora taxa were recorded in the Karratha Survey Area. None are listed as a Weed
of National Significance by the Department of Energy and Environment or a Declared Pest by the
State Department of Primary Industries and Regional Development.

Five vegetation types were described and mapped within the Karratha Survey Area. Vegetation
was representative of existing broad scale vegetation and soil and land system mapping for the
area. No Threatened Ecological Communities were identified within the Survey Area; however,
two vegetation types were considered analogous to a Priority Ecological Community (PEC)
identified within the region.

The Priority 3 “Horseflat Land System of the Roebourne Plains” ecological community was
identified by a DBCA database search as occurring within the central and eastern portions of the
Survey Area. Vegetation types D1 and P2 were considered analogous to this PEC as they were
characterised by red clay soils and cracking clay plains that supported tussock grasslands
dominated by Eragrostis xerophila. Some of the areas mapped as D1 and P2 were not previously
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identified by the DBCA database search as being representative of the PEC, and therefore would
represent an extension of the PEC distribution.

Vegetation condition within the Karratha Survey Area ranged from Poor to Very Good with the
majority considered to be in Very Good condition. Evidence of disturbance across the Survey
Areas included vehicle tracks, weeds, and litter.

Boodarie

The flora desktop assessment identified 28 conservation significant taxa occurring within 100 km
of the Boodarie Survey Area. A pre-survey likelihood of occurrence assessment was undertaken
and determined one taxon as having a high likelihood of occurrence, five taxa as having a
medium likelihood of occurrence and 22 taxa as having a low likelihood of occurrence.

The reconnaissance flora and vegetation survey at Boodarie recorded the floristic composition
and vegetation types using relevés, mapping notes and opportunistic observations. A total of 82
taxa were recorded from 53 genera across 27 families.

No Threatened flora species pursuant to the Environment Protection and Biodiversity
Conservation Act 1999 and/or gazetted as Threatened Flora pursuant to the Biodiversity and
Conservation Act 2016 were recorded during the survey. No Priority flora listed by DBCA were
recorded. One species of interest (Abutilon aff. sp. Dioicum (A.A. Mitchell PRP 1618)) was
recorded from two locations in the Boodarie Survey Area.

Two introduced flora taxa were recorded in the Boodarie Survey Area. None are listed as a Weed
of National Significance by the Department of Energy and Environment or a Declared Pest by the
State Department of Primary Industries and Regional Development.

One vegetation type was described and mapped within the Boodarie Survey Area. Vegetation
was representative of existing broad scale vegetation and soil and land system mapping for the
area and was not considered to represent any known Threatened or Priority Ecological
Communities.

Vegetation condition within the Boodarie Survey Area ranged from Very Good to Excellent with
the majority considered to be in Excellent condition. Evidence of disturbance across the Survey
Areas included vehicle tracks, weeds, and litter. The entire Boodarie Survey Area was also burnt
in March 2020, which affected the ability to map mature vegetation.

Vertebrate Fauna
Karratha

The fauna desktop assessment identified 69 conservation significant taxa occurring within 50 km
of the Karratha Survey Area comprising:

e 56 bird taxa
e Eight mammal taxa
e Five reptile taxa

¢ No amphibian taxa.
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An assessment of the likelihood of occurrence within the Karratha Survey Area was undertaken
and identified that of the potential conservation significant fauna, four taxa had a high likelihood
of occurrence:

e Lined Soil-crevice Skink (Notoscincus butleri) — Priority 4
e Northern Quoll (Dasyurus hallucatus) — Endangered
e Oriental Pratincole (Glareola maldivarum) — Migratory, Marine

e Short-tailed Mouse (Leggadina lakedownensis) — Priority 4.

Seven conservation significant fauna taxa had a medium likelihood of occurrence, and 58 had a
low likelihood of occurrence.

Fauna habitat mapping was based on fauna habitat assessments and field observations. Three
fauna habitats were mapped within the Karratha Survey Area:

e Stony Plains
® Minor Drainage

e Rocky Hills.

A total of six fauna taxa from five families were recorded, comprising three bird taxa from three
families, one mammal taxon from one family and two reptile taxa from one family.

No conservation significant or introduced fauna taxa were recorded during the survey.
Boodarie

The fauna desktop assessment identified 62 conservation significant taxa occurring within 50 km
of the Karratha Survey Area comprising:

e 52 bird taxa
e Eight mammal taxa
e Two reptile taxa

e No amphibian taxa.

An assessment of the likelihood of occurrence within the Boodarie Survey Area was undertaken
and identified that of the potential conservation significant fauna, seven taxa had a high
likelihood of occurrence:

e Barn Swallow (Hirundo rustica) — Migratory, Marine

e Bilby, Dalgyte (Macrotis lagotis) — Vulnerable

e Brush-tailed Mulgara, Ampurta (Dasycercus blythi) — Priority 4
e Grey Falcon (Falco hypoleucos) — Vulnerable

e Northern Quoll (Dasyurus hallucatus) — Endangered

e Oriental Pratincole (Glareola maldivarum) — Migratory, Marine

e Peregrine Falcon (Falco peregrinus) — Other Specially Protected Fauna.
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Four conservation significant fauna taxa had a medium likelihood of occurrence, and 51 had a
low likelihood of occurrence.

Fauna habitat mapping was based on fauna habitat assessments and field observations. One
fauna habitat was mapped within the Boodarie Survey Area, which comprises Sandy Plains.

A total of five fauna taxa from five families were recorded, comprising three bird taxa from three
families, one mammal taxon from one family, and one reptile taxon from one family.

The Nankeen Kestrel (Falco cenchroides), which is listed as Marine under the EPBC Act, was
sighted within the Survey area. No introduced fauna taxa were recorded during the fauna

survey.
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Abbreviations

Abbreviations used through the report are described below in Table 1.

Table 1: Abbreviations

Abbreviation | Description ‘
360 Environmental 360 Environmental Pty Ltd
BAM Act Biosecurity and Agriculture Management Act 2007
BC Act Biodiversity Conservation Act 2016

The Boodarie Survey Area covers approximately 175 ha and is located

Boodarie S . .
oodare survey near Port Hedland Power Station on the Great Northern Highway, Port

Area Hedland.

°C Degree Celsius

CR Critically Endangered

DAWE Department of Agriculture, Water, and the Environment
DBCA Department of Biodiversity, Conservation and Attractions
DP Declared Pest

DWER Department of Water and Environmental Regulation

E Endangered

EP Act Environmental Protection Act 1986

EPA Environmental Protection Authority

EPBC Act Environment Protection Biodiversity and Conservation Act 1999
ESA Environmentally Sensitive Area

GIS Geographic Information System

ha Hectare

The Karratha Survey Area covers approximately 147 ha and is located

Karratha Survey Area . . .
y near a Horizon Power Station on Stovehill Road, Karratha.

IBRA Interim Biogeographic Regionalisation for Australia
IBSA Index of Biodiversity Surveys for Assessments
km Kilometres

m Metres

mm Millimetres

MA Marine

M Migratory

MNES Matters of National Environmental Significance
NVIS National Vegetation Information System

oS Other Specially Protected Fauna

P Priority

PEC Priority Ecological Community

PMST Protected Matters Search Tool

Study Area The database search area (varied according to each parameter)
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Abbreviation | Description ‘
T Threatened
TEC Threatened Ecological Community
TPFL Threatened and Priority Flora
VU Vulnerable
WA Western Australia
WAH Western Australian Herbarium
WAM Western Australian Museum
WoNS Weeds of National Significance
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1 Introduction

1.1 The Project

Horizon Power commissioned 360 Environmental Pty Ltd (360 Environmental) to undertake a
reconnaissance flora and vegetation survey and basic vertebrate fauna habitat assessment at
two sites in the Pilbara.

The Karratha Survey Area (Figure 1) covers approximately 147 ha and is located near a Horizon
Power Station on Stovehill Road, Karratha.

The Boodarie Survey Area (Figure 2) covers approximately 175 ha and is located near Port
Hedland Power Station on the Great Northern Highway, Port Hedland.

The purpose of the assessment was to identify key biological values to inform decisions
regarding the specific lease areas for proposed construction sites within each Survey Area.

1.2 Objectives and Scope

The purpose of the survey was to delineate key flora and fauna values within the Survey Areas
and identify potential environmental sensitivities that may impact the project.

The scope of works included:

e Complete a field biological survey (comprising a reconnaissance flora and vegetation
survey and targeted searching for conservation significant flora, and basic terrestrial
vertebrate fauna survey) of the Karratha and Boodarie Survey Areas pursuant to the
requirements of a native vegetation clearing permit application

e Provide a report detailing the findings of the biological survey
¢ Include an assessment against the Ten Clearing Principles

¢ Include relevant maps and shapefiles that could be used to support a native vegetation
clearing permit application

e Supply a geospatial data package prepared in accordance with Index of Biodiversity
Surveys for Assessments (IBSA) requirements

¢ Include recommendations for any approvals requirements that would be required to
clear within the Survey Areas.

This report presents the results of the field survey undertaken to support the above objectives.
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Background

Protection of Flora, Vegetation and Fauna

Western Australian flora and fauna is protected formally and informally by legislative and non-
legislative measures:

Legislative measures:

Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act)

WA Biodiversity Conservation Act 2016 (BC Act)
WA Environmental Protection Act 1986 (EP Act)

WA Biosecurity and Agriculture Management Act 2007 (BAM Act).

Non-legislative measures:

WA Department of Biodiversity Conservation and Attractions (DBCA) Priority lists for
fauna, flora, and ecological communities

Weeds of National Significance (WoNS)

Recognition of locally significant populations by DBCA.

These protection mechanisms are supported by guidance documents published by the
Environmental Protection Authority (EPA) and Department of Agriculture, Water, and the
Environment (DAWE):

Technical Guidance — Flora and Vegetation Surveys for Environmental Impact
Assessment (Environmental Protection Authority, 2016b)

Technical Guidance — Terrestrial Vertebrate Fauna Surveys for Environmental Impact
Assessment (Environmental Protection Authority, 2020)

Matters of National Environmental Significance Significant impact guidelines 1.1
Environment Protection and Biodiversity Conservation Act 1999 (Department of the
Environment, 2013a)

Survey Guidelines for Australia’s Threatened Mammals (Department of Sustainability
Environment Population and Communities, 1999)

Survey Guidelines for Australia’s Threatened Reptiles (Department of Sustainability
Environment Water Population and Communities, 2011)

Survey Guidelines for Australia’s Threatened Birds Under the Environment Protection
And Biodiversity Conservation Act 1999 (Department of the Environment Water
Heritage and the Arts, 2010).
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2.2 Existing Environment
2.2.1 Climate

Climate statistics were calculated utilising data from the most current climate normal, which is
defined as a 30 year interval (Bureau of Meteorology, 2007). A climate normal is a period long
enough to include year-to-year variations while avoiding the influence of longer-term changes
in climate (Bureau of Meteorology, 2007).

2211 Karratha Survey Area

The closest long-term Bureau of Meteorology weather station with a complete dataset is
Karratha Aero WA Weather Station (Station 4083), located approximately 8 km northwest of the
Karratha Survey Area.

The long-term mean minimum temperature for Karratha Aero WA ranges from 13.9°C (July) to
26.9°C (January) (1991 to 2020) and the long-term mean maximum temperature ranges from
26.4°C (July) to 36.0°C (January) (Graph 1) (Bureau of Meteorology, 2021).

The Karratha Aero WA weather station recorded 432.6 mm of rainfall in the 12 months prior to
the survey (June 2020 to May 2021), which is 108.0 mm above the long-term average of
324.6 mm (Bureau of Meteorology, 2021). In the three months prior to the survey (March to
May 2021), 186.0 mm of rainfall was recorded, which is 91.4 mm above the long-term average
of 94.6 mm for the same time period (Bureau of Meteorology, 2021).
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Graph 1: Long term and Monthly Total Rainfall, Maximum and Minimum temperatures for
Karratha Aero WA (4083) for the 12 months prior to the June 2021 survey (Bureau of
Meteorology, 2021).
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2212 Boodarie Survey Area

The closest long-term Bureau of Meteorology weather station with a complete dataset is Port
Hedland Airport Weather Station (Station 4032), located approximately 11 km northeast of the
Boodarie Survey Area.

The long-term mean minimum temperature for Port Hedland Airport ranges from 13.1°C (July)
t0 26.0°C (January) (1991 to 2020) and the long-term mean maximum temperature ranges from
28.0°C (June and July) to 36.8°C (December) (Graph 2) (Bureau of Meteorology, 2021).

The Port Hedland Airport weather station recorded 270.8 mm of rainfall in the 12 months prior
to the survey (June 2020 to May 2021), which is 65.8 mm below the long-term average of
336.6 mm (Bureau of Meteorology, 2021). In the three months prior to the survey (March to
May 2021), 57.0 mm of rainfall was recorded, which is 56.1 mm below the long-term average of
113.1 mm for the same time period (Bureau of Meteorology, 2021).
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Graph 2: Long term and Monthly Total Rainfall, Maximum and Minimum temperatures for
Port Hedland Airport (4032) for the 12 months prior to the June 2021 survey (Bureau of
Meteorology, 2021).

222 Interim Biogeographic Regionalisation of Australia

The Interim Biogeographic Regionalisation of Australia (IBRA) divides Australia into 89
bioregions based on major biological, geographical, and geological attributes. These bioregions
are subdivided into 419 subregions as part of a refinement of the IBRA framework (Department
of the Environment and Energy, 2016). Both the Survey Areas occur within the Pilbara bioregion
and the Roebourne (PILO4) subregion.

The Roebourne subregion (PIL04) is characterised by alluvial and older colluvial coastal and sub-
coastal plains with a grass savannah of mixed bunch and hummock grasses, and dwarf shrub
steppe. The subregion is represented by shrub steppe of Acacia stellaticeps or A. pyrifolia and
A. inaequilatera. Uplands are dominated by Triodia hummock grasslands. Ephemeral drainage
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lines support Eucalyptus victrix or Corymbia hamersleyana woodlands. Samphire, Sporobolus
and mangal occur on marine alluvial flats and river deltas (Kendrick & Stanley, 2001).

223 Soil Landscapes and Land Systems
Soil landscapes and land system mapping of Western Australia describes broad soil and
landscape characteristics from regional to local scales, ranging from 1:20,000 to 1:250,000

(Department of Agriculture and Food WA, 2012). The Survey Areas occur within three land
systems (Table 2, Figure 3, Figure 4).

Table 2: Land Systems within the Survey Area

Land System Description

(Department of Agriculture and Food WA, 2012)

Horseflat Gilgaied clay plains supporting Roebourne Plains grass
281Hf .
System grasslands and minor grassy snakewood shrublands.
Karratha Hills and ridges of volcanic and other rocks supporting
Ruth . . L
281Rt shrubby hard spinifex and occasionally soft spinifex
System
grasslands.

Broad sandy plains, pebbly plains and drainage tracts
. Uaroo . L
Boodarie 281Ua supporting hard and soft spinifex hummock grasslands
System . .
with scattered acacia shrubs.

224 Hydrography

The Karratha and Boodarie Survey Areas do not intersect any major watercourses or water
bodies that are mapped by State Government GIS databases (Department of Water and
Environmental Regulation, 2018) (Figure 3, Figure 4). One minor drainage line crosses the
Karratha Survey Area, however this was not recognised by State Government GIS databases. The
closest watercourses to the Survey Areas are presented in Table 3.

Table 3: Water Courses in the Vicinity of the Survey Areas
Water Course ‘ Description

Karratha Survey Area

A significant stream that flows north into the Indian Ocean. The
Nickol River is located approximately 10.0 km east of the Karratha
Survey Area.

Significant Stream — Nickol
River

A minor river that flows in a north-westerly direction into the Indian
Minor River — Maitland River Ocean. The Maitland River is located approximately 20.5 km south
of the Karratha Survey Area.

A major tributary that flows in an east-westerly direction before
Major Tributary — Unnamed joining the Maitland River. It is located approximately 12.5 km south
of the Karratha Survey Area.
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Boodarie Survey Area

A waterbody flowing in a northerly direction into the Taylor Inlet.
The South West Creek is located approximately 2.0 km east of the
Boodarie Survey Area.

Major Tributary — Southwest
Creek

A tributary flowing in a northerly direction into the Taylor Inlet. The
Major Tributary — Unnamed tributary is located approximately 4.0 km east of the Boodarie
Survey Area.

A minor river flowing in a northerly direction before discharging into
Minor River — Turner River the Indian Ocean west of Downes Island. The Turner River is located
approximately 6.5 km west of the Survey Area.

An estuarine inlet located approximately 10.0 km north of the

Estuarine Inlet — Taylor Inlet .
y Boodarie Survey Area.

225 Broad Vegetation Types

Mapping of pre-European vegetation in Western Australia was completed on a broad scale
(1:1,000,000) by Beard (1976). These vegetation types were later refined by Shepherd et al.
(2002) resulting in 819 vegetation types.

Three broad vegetation system associations are mapped over the Survey Areas (Figure 5,
Figure 6). Representation of the system associations at a local, regional, and state level is shown
in Table 4.

e Abydos Plain — Roebourne 157: Hummock grassland (Triodia spp.)
e Abydos Plain — Roebourne 589: Short bunch-grass savanna / Grass-steppe

e Abydos Plain 647: Hummock grassland with scattered shrubs or mallee (Triodia spp.,
Acacia spp., Grevillea spp., Eucalyptus spp.).

Table 4: Broad Vegetation Types within the State, Regional and Local Representation
(Government of Western Australia, 2019)

Current
System and Vegetation S Current Remaining SXEChE
Survey Area Association European Extent (ha) (%) Managed
Extent (ha) - in DBCA
Lands (%)
Representation across Western Australia
Karratha | /PYdoS P'aTS; Roebourne | o)) 7286 | 4993118 99.3 18.2
Karrath.a, Abydos Plain — Roebourne 807,698.6 802,713.4 99.4 1.9
Boodarie 589
Boodarie Abydos Plain 647 195,860.9 191,711.4 97.9 N/A

360 Environmental Pty Ltd 6
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Current
System and Vegetation S Current Remaining SXECRE

Survey Area Association European Extent (ha) (%) Managed

Extent (ha) - in DBCA

Lands (%)

Representation across the Pilbara Bioregion
Karratha | ~oYoS P'a'fs; Roebourne | 159 6352 | 198,409.2 99.3 5.8
Karrath.a, Abydos Plain — Roebourne 728,768.2 724,695.8 99.4 21
Boodarie 589
Boodarie Abydos Plain 647 195,860.0 191,710.9 97.9 N/A
Representation across the Roebourne (PIL04) Subregion
Karratha | APYEOS P'aTS; Roebourne |1/ 6751 | 144515 96.5 1.6
Karrath.a, Abydos Plain — Roebourne 675,391.8 671,327.5 99.4 )1
Boodarie 589
Boodarie Abydos Plain 647 188,901.3 184,774.7 97.8 N/A
Representation across the City of Karratha
Karratha | APYEOS P'aTS; Roebourne | 23 5397 | 71,6008 98.0 0.3
Karratha | APYdos P'a';‘S; Roebourne | 515 2136 | 310,512.3 99.3 08
Representation across the Town of Port Hedland
Boodarie | /PYdos P'a'gsg Roebourne | 530 9601 | 335,921.2 99.3 N/A
Boodarie Abydos Plain 647 180,908.5 176,759.0 97.7 N/A
226 Environmentally Sensitive Areas

Environmentally Sensitive Areas (ESAs) are declared by the Department of Water and
Environmental Regulation (DWER) to prevent the degradation of important environmental
values such as Threatened flora, Threatened Ecological Communities (TECs) or significant

wetlands.

The Karratha Survey Area does not occur within a mapped ESA (Figure 7). The nearest ESA is the
Murujuga National Park associated with the Dampier Archipelago, located approximately
22.5 km north of the Karratha Survey Area (Department of Water and Environmental Regulation,

2021).

360 Environmental Pty Ltd
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The Boodarie Survey Area does not occur within a mapped ESA (Figure 8). The nearest ESAs are:

e Spoil Bank Recreation Reserve, located approximately 16.7 km north of the Boodarie

Survey Area
e (Coastal tidal flats located approximately 22.3 km northeast of the Boodarie Survey Area.
227 Conservation Areas
The Karratha and Boodarie Survey Areas are not identified within a conservation area (Figure 7,

Figure 8). The nearest conservation areas are listed in Table 5 (Department of Biodiversity
Conservation and Attractions, 2021a).

Table 5: Conservation Areas in the Vicinity of the Survey Areas

Name ‘ Location and vesting

Karratha Survey Area

Located approximately 3.4 km east of the Karratha Survey Area, vested under

Arboretum (R 38287) the Executive Director Department Of CALM

Murujuga National
Park (2803/672 and Located approximately 12.4 km north of the Karratha Survey Area
2803/673)

Located approximately 22.4 km northwest of the Karratha Survey Area and
vested under the Conservation Commission Of WA. It includes West and East
Lewis Island, and it is part of the Dampier Archipelago Reserve.

Unnamed reserve
(R 36909)

Located approximately 40.4 km west of the Karratha Survey Area and vested
under the Conservation Commission Of WA. It is part of the Dampier
Archipelago Reserve.

Unnamed reserve
(R 36913)

Located approximately 27.1 km north of the Karratha Survey Area and vested
under the Conservation Commission Of WA. It is part of the Dampier
Archipelago Reserve.

Unnamed reserve
(R 36915)

Boodarie Survey Area

North Turtle Island
Nature Reserve
(R 34578)

Located approximately 71.0 km northeast of the Boodarie Survey Area and
vested under the Conservation Commission Of WA.
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3 Methods

The biological surveys were undertaken in accordance with relevant EPA and DAWE guidelines
(see section 2.1).

3.1 Desktop Assessment

3.1.1 Literature Review

Background information on the Survey Areas and surrounds was compiled prior to the field
survey (see Section 2). Historical vegetation mapping (Beard, 1976; Shepherd et al., 2002), land
systems mapping (Department of Agriculture and Food WA, 2012), and the IBRA classification
system (Kendrick & Stanley, 2001) were consulted to provide broad contextual knowledge of
the vegetation units and habitat likely to be encountered within the Survey Areas.

The literature review also considered a selection of biological reports detailing assessments
undertaken in the region that were publicly available.

Karratha Survey Area:
e 124-KRT-DMP 132kV Line Upgrade Project Flora and Fauna Survey (GHD, 2019)
e Burrup Peninsula Interconnector Pipeline Flora and Fauna Survey (Astron, 2018)
e Terrestrial Vertebrate Fauna Survey for Anketell Point Rail Alignment and Port Projects
(Phoenix Environmental Sciences, 2010).
Boodarie Survey Area:

e Floraand Fauna Survey Port Hedland International Airport - Highway Precinct 2 (Emerge
Associates, 2019)

e Floraand vegetation reconnaissance survey of Spoilbank Marina Project Area (Strategen
JBS&G, 2020)

e Port Hedland Regional Fauna Assessment (ENV Australia Pty Ltd, 2011)
e Report for Proposed Boodarie Industrial Area - Flora and Fauna Assessment (GHD, 2010)
e Roy Hill Port Facility Power Line Port Hedland Ecological Assessment (GHD, 2016).

3.1.2 Database Searches

Database searches were undertaken to compile a list of potential flora and fauna and identify
potential conservation significant flora, fauna, and ecological communities within or
surrounding the Survey Areas (Table 6). In addition, an EPBC Protected Matters Search (PMST)
was undertaken to identify the potential for Matters of National Environmental Significance
(MNES) to occur within or surrounding the Survey Areas (Department of Agriculture Water and
the Environment, 2020).

The search area for each parameter was varied to reflect distances recommended by DBCA.
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Table 6: Database Searches of the Survey Area
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Database Name Date Search Target Search Area
Received
Threatened and Priority Ecological 50 km buffer
Communities database search 17 June
- . TECs and PECs around each
(Department of Biodiversity 2021 Survev Area
Conservation and Attractions, 2021c) ¥
Threatened and Priority Flora (TPFL)
database search (Department of
Biodiversity Conservation and
Attractions, 2021e) 17 June Threatened and Priority 1;?)5?:;??
Western Australian Herbarium flora 2021 Flora Survey Area
database search (Department of
Biodiversity Conservation and
Attractions, 2021f)
DBCA Threatened and Priority Fauna 15 km buffer
database search (Department of 28 June Threatened and Priority around each
Biodiversity Conservation and 2021 Fauna Survev Area
Attractions, 2021d) v
NatureMap (Department of Threatened and Priority
40 k ff
Biodiversity Conservation and 23 June flora and fauna, and a(r)oumndb:acer:
Attractions, 2021b) 2021 inventory of potential Survev Area
flora and fauna y
Protected Matters Search Tool 23 June Commonwealth listed 50 km buffer
(Department of Agriculture Water 2021 Threatened flora and around each

and the Environment, 2021a)

3.1.3 Likelihood of Occurrence

fauna and TECs

Survey Area

Conservation significant flora and fauna taxa identified from the desktop assessment were
assessed to determine the likelihood of their occurrence within the Survey Areas, both prior to
and post field survey. The assessment was completed based on the likelihood of occurrence

criteria presented in Table 7.

Only taxa either recorded within the Survey Areas or considered as having a high or medium
likelihood of occurrence are discussed in detail (Sections 5.1.3 and 5.2.2). Taxa classified as
having a low likelihood of occurrence were not discussed unless a justification for this
classification was considered appropriate.

For fauna, species listed as Marine under the EPBC Act were not included as conservation
significant as the Marine listing only applies within Commonwealth marine areas.



Table 7: Likelihood of Occurrence Criteria

T ™ S

Previously Recorded The species has been previously recorded in the Survey Area
High e There are existing records of the species in close proximity to the Survey
(Likely to occur) Area (within 5 km), and for fauna has been recorded in the Survey Area

in the last 15 years
e The species is strongly linked to a specific habitat, which is present in the
Survey Area; or
The species has more general habitat preferences, and suitable habitat is
present.
Medium There are existing records of the species from the locality (within 15 km),
(May occur) however:
o The species is strongly linked to a specific habitat, of which only a small
amount is present in the Survey Area; or
o The species has more general habitat preferences, but only some
suitable habitat is present.
e There is suitable habitat in the Survey Area, but the species is recorded
infrequently in the locality.

Low

. e The species is linked to a specific habitat, which is absent from the
(Unlikely to occur)

Survey Area; or

e Suitable habitat is present, however there are no existing records of the
species from the locality despite reasonable previous search effort in
suitable habitat; or

e There is some suitable habitat in the Survey Area, however the species is
very infrequently recorded in the locality.

3.2 Field Surveys

The biological survey was undertaken between the 25 - 28 June 2021. Survey effort is presented
in Figure 9 and Figure 10.

The flora, vegetation and fauna survey was undertaken by Principal Botanist Ben Eckermann and
Ecologist Lachlan Crossley. The field team has over 15 years of combined experience conducting
surveys of similar scope throughout Western Australia.

3.3 Flora and Vegetation
3.3.1 Establishment of Flora Sites

The Survey Areas were assessed using relevés to gather information to characterise and
delineate vegetation and compile an inventory of vascular flora. At least one flora site was
sampled in each vegetation type observed within the Survey Areas.

Flora site location was recorded using a handheld Garmin GPS unit at the central point of circular
relevés. At each flora site, the following was recorded using a Fulcrum mobile data collection
device:

e Site code
e Date and personnel

e Landform and soil description
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e Relevant site descriptors including, slope, aspect, litter cover, bare ground cover and fire
history

e Inventory of vascular flora including the approximate maximum height and percentage
foliar cover for each taxon recorded

e Vegetation description in accordance with the National Vegetation Information System
(NVIS), Level 6 ‘sub-association’, whereby the dominant growth form, height, cover, and
species (up to five species) for the three traditional strata (upper, mid, and ground) are
described

e Vegetation condition in accordance with the Eremaean and Northern Botanical
Provinces vegetation condition scale (Environmental Protection Authority, 2016a), and
evidence of disturbance (for example clearing, rubbish, feral animals, weed incursion
and evidence of feral animals and dieback) where present

e Photograph of the vegetation occurring within the site.

A total of five flora relevés were established within the Karratha Survey Area. An additional eight
mapping notes were completed to aid vegetation mapping delineation.

A total of four flora relevés were established within the Boodarie Survey Area. An additional four
mapping notes were completed to aid vegetation mapping delineation.

3.3.2 Opportunistic Flora

Additional flora taxa observed opportunistically around flora sites or while traversing on foot
within the Survey Areas were also recorded.

3.3.3 Targeted Searching

Prior to the survey conservation significant flora with the likelihood or potential to occur within
the Survey Areas was compiled (see section 3.1). Field personnel familiarised themselves with
photographs, reference samples and descriptions of these taxa before conducting the survey.

The entire Survey Areas were not systematically searched. Rather, targeted searching focused
on habitat suitable for Threatened flora and P1 and P2 flora.

Personnel also actively searched for conservation significant flora species in and around flora
sites, while traversing on foot within the Survey Areas and in known locations or preferred
habitat encountered in the Survey Areas.

3.3.4 Taxonomy and Nomenclature

Where field identification of plant taxa was not possible, specimens were collected for
identification using resources of the Western Australian Herbarium (WAH). Identification of flora
collections was completed by experienced Botanist Ben Eckermann.

The finalised species list was checked against FloraBase (Western Australian Herbarium, 2021)
to determine the conservation status and known distribution of each taxon. Introduced species
were compared against the current BAM Act Declared Plants (DP) list and the WoNS list to
determine their control status (Department of Agriculture Water and the Environment, 2021b;
Department of Primary Industries and Regional Development, 2021).
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3.3.5 Vegetation Unit and Condition Mapping

Broad vegetation and condition mapping was conducted in the field, with boundaries delineated
over aerial photography, at a scale of 1:12,500. Broad vegetation units were refined based on
taxonomic identification of flora collections, and mapping notes taken during the field survey.
Vegetation condition mapping was refined based on site data and mapping notes. Finalised
polygons were digitised and produced as electronic mapping data using GIS software.

3.4 Vertebrate Fauna

3.4.1 Fauna Habitat Assessment

Fauna habitat assessments were undertaken throughout the Survey Areas to identify fauna
habitat values. The following information, which has been adapted from the habitat attributes
listed in the Technical Guidance (Environmental Protection Authority, 2020), was collected at
each habitat assessment site using Fulcrum, a mobile data collection app:

e Site photo

e Llandform

e Soil type and colour

e Rock types, surface stone cover and size classes

e Microhabitat features including leaf litter, logs, burrows, rocky outcrops, rock crevices,
hollows, water sources

e Habitat quality, fire history and evidence of disturbance
e General description of vegetation structure.

Fauna habitat mapping boundaries were delineated over aerial photography at a scale of 1:5,000
based on field observations, fauna habitat assessment data and vegetation mapping. Polygons
were digitised and produced as electronic mapping data using GIS software.

3.4.2 Opportunistic Fauna Records

Throughout the field survey opportunistic observations of fauna species (including feral species)
were recorded. Where possible, data collected included:

e Family, genus, species, and common name

e Conservation status

® Introduced status

e Abundance / population size

e Western Australian Museum lodgement number (if applicable)
e Sampling type

e Sampling point number

360

environmental



360

environmental

Habitat description:

o Brief description if species is not conservation significant

o Afull detailed description if species is conservation significant.
e Coordinates in GDA94 or GDA2020, easting and northings
e Photograph (if possible)
e Notes (any additional information, if necessary)
® Brief location.

In addition to the direct observation of fauna species, secondary evidence such as tracks,

diggings and scats was noted. All fauna observations were recorded using a mobile device with
GPS capability.

3.4.3 Identification and Taxonomy
Terrestrial vertebrate fauna taxa were identified in the field.

Where there was doubt on a species name (through subsequent name changes or taxonomic
reviews), an effort was made to determine the current scientific name for each taxon. Taxonomy
and nomenclature in this report follows the WA Museum checklist 2020 (Western Australian
Museum, 2021) where relevant.



4 Results

4.1 Limitations

Limitations and constraints of the flora, vegetation and fauna survey are detailed below in

Table 8.

Table 8: Limitations and Constraints Associated with the Survey

Variable Degree of Potential Constraints on Survey Outcomes
Limitation

Survey Scope Not a limitation

The reconnaissance flora and vegetation and basic vertebrate
fauna surveys were undertaken in accordance with
(Environmental Protection Authority, 2016b, 2020) and were
considered appropriate to support approvals applications.

Availability of Not a limitation
Data

All data required to complete the scope of works including
regional and local contextual information was available.

The Survey Areas were traversed on foot.

Site Access Not a limitation
Survey Not a limitation
Intensity and

Resources

Experience Not a limitation

Five flora sites relevés were sampled across the Karratha Survey
Area. An additional eight mapping notes were undertaken to aid
vegetation mapping and delineation.

Four flora sites relevés were sampled across the Boodarie Survey
Area. An additional four mapping notes were undertaken to aid
vegetation mapping and delineation.

Sufficient time was allocated to the flora and vegetation survey.
The survey effort was considered adequate to assess the flora and
vegetation values of the Survey Areas and provide information
required to support approvals applications.

Five fauna habitat assessments were sampled, and fauna taxa
were recorded opportunistically across the Karratha Survey Area.

Four fauna habitat assessments were sampled, and fauna taxa
were recorded opportunistically across the Boodarie Survey Area.

Sufficient time was allocated to the fauna survey.

The flora and vegetation survey was undertaken by Principal
Botanist Ben Eckermann and Ecologist Lachlan Crossley. Ben has
15 years’ experience conducting surveys of similar scope
throughout Western Australia. Lachlan has worked as an
environmental consultant for three years and has completed
flora, vegetation, and fauna surveys state-wide.

Identification of flora collections was completed by experienced
Botanist Ben Eckermann at the WAH. Relevant WAH specialists
were consulted for difficult specimens, and any specimens with
novel characteristics were submitted to the WAH for formal
identification (accession 9049). Identifications were undertaken
by WAH taxonomist Rob Dauvis.

The fauna survey was undertaken by Ecologist Lachlan Crossley.
Identification confirmation was provided by Dr Michael Lohr
(Principal Zoologist) and Evan Webb (Senior Zoologist) who have
nine and five years of experience respectively conducting fauna
surveys.
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VELEL] Degree of Potential Constraints on Survey Outcomes
Limitation

Timing, Not a limitation
weather, for flora
season
Partial
limitation for
fauna
(amphibians

and reptiles)

Life Forms Not a limitation
Sampled

Flora

The recommended primary survey period for the region as per the
EPA Technical Guidance, occurs 6 — 8 weeks post wet season
(March — June). The survey was undertaken in June, within the
optimal survey period for the region.

Fauna

According to the EPA Technical Guidance, mammals do not have
a preferred time of year for optimal observation.

Amphibians and birds are most likely observed after significant
rain events. The surveys were conducted in winter (June), but not
immediately after significant rainfall.

For reptiles, the guidance suggests September to April for
optimum observation. Therefore, the surveys were not
conducted at the optimal time for all fauna species.

Fauna taxa was observed throughout the day, but maximum
temperatures were between 25-35°C. If the survey had been
completed later in the year, higher temperatures may have
increased reptile activity and vyielded a higher number of
observations.

The Survey Areas were traversed on foot and representative sites
of all remnant vegetation was sampled. All flora taxa encountered
within the Survey Areas were recorded.

A total of 168 vascular flora taxa were recorded within the
Karratha Survey Area, comprising 96.4% native flora taxa and
3.6% introduced flora taxa. Of the 168 flora taxa recorded, two
specimens (1.2%), could not be identified to species level because
they were sterile at the time of the survey. This was not
considered a constraint as it represented a very small portion of
the flora sampled.

A total of 82 vascular flora taxa were recorded within the
Boodarie Survey Area, comprising 97.6% native flora taxa and
2.4% introduced flora taxa. Of the 82 flora taxa recorded, two
specimens (2.4%), could not be identified to species level because
they were sterile at the time of the survey. This was not
considered a constraint as it represented a very small portion of
the flora sampled

None of the unknown flora taxa collected were analogous to
Threatened or Priority flora taxa identified by the database
searches, nor were they representative of flora of other
significance.

A total of six vertebrate fauna taxa were recorded within the
Karratha Survey Area, comprising six confirmed native taxa and
no introduced taxa.

A total of five vertebrate fauna taxa were recorded within the

Boodarie Survey Area, comprising four confirmed native taxa and
no introduced taxa.
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Variable

Degree of
Limitation

Potential Constraints on Survey Outcomes

All fauna taxa recorded were able to be identified by direct or
indirect observation with a high level of scientific confidence to
species or genus level (Osphranter sp.) and were not considered
Threatened or Priority Fauna.

Mapping Not a limitation = Vegetation types were described and mapped based on relevé
Reliability for the data and additional mapping notes taken during the field survey.
Karratha

Survey Area

Minor
limitation for
the Boodarie
Survey Area

High resolution aerial mapping current at the time of the survey
was used to differentiate all vegetation greater than 1 ha in size.

The Boodarie Survey Area was completely burnt in March 2020,
which affected the ability to map mature vegetation.

Fauna habitat mapping was based on fauna habitat assessments
and largely on vegetation mapping. There were no constraints on
mapping reliability.

Disturbances Minor No disturbances occurred during any of the surveys.
(fire, flood limitation Areas of disturbance associated with vehicle tracks, weeds and
etc.) litter were recorded but were not a constraint on the results of
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the survey.

The western portion of the Karratha Survey Area was burnt in
October 2016, and the entire Boodarie Survey Area was burnt in
March 2020.

Completeness  Not a limitation = The survey was considered complete for a reconnaissance flora
and vegetation survey, all vegetation types were surveyed and
delineated within the Survey Areas and a minimum of one relevé

was surveyed for each vegetation type.

The survey was considered complete for a basic vertebrate fauna
survey and a minimum of one habitat assessment was surveyed
for each fauna habitat.

4.2 Flora and Vegetation

4.2.1 Literature Review

The key findings of the flora and vegetation reports reviewed are summarised in Appendix A.

422 Database Searches

4221 Karratha Survey Area

Database searches identified 43 conservation significant flora taxa occurring within 100 km of
the Karratha Survey Area (Figure 11, Appendix B), comprising:

® No Threatened taxa

e Four Priority 1 taxa

e Seven Priority 2 taxa

e Twenty-nine Priority 3 taxa

e Three Priority 4 taxa.



No State or Commonwealth listed TECs were identified within the Karratha Survey Area by the
database searches. A total of seven State listed PECs occur within 50 km of the Survey Area
(Department of Biodiversity Conservation and Attractions, 2021c) (Table 9, Figure 11). The
Horseflat Land System of the Roebourne Plains (Priority 3) overlaps the central and eastern
portions of the Karratha Survey Area.

Table 9: PECs identified during the Karratha Survey Area Desktop Assessment

State TEC S .
Location in relation to Survey

Area

/ DBCA
PEC

16.2 km north of the Karratha

Burrup Peninsula rock pile communities Priority 1
P P ¥ Survey Area

14.3 km north of the Karratha

Burrup Peninsula rock pool communities Priority 1
P P ¥ Survey Area

Four plant assemblages of the Wona Land System
(previously ‘Cracking clays of the Chichester and Priority 1
Mungaroona Range’)

43.7 km south of the Karratha
Survey Area

Roebourne Plains coastal grasslands with gilgai
microrelief on deep cracking clays (Roebourne Priority 1
Plains gilgai grasslands)

1.5 km south of the Karratha
Survey Area

Stony Chenopod association of the Roebourne _ 30.3 km east of the Karratha
. Priority 1
Plains area Survey Area
Coastal dune tussock grassland dominated by Priority 3 5.0 km northeast of the Karratha

Whiteochloa airoides Survey Area

Overlapping with the Karratha

Horseflat Land System of the Roebourne Plains Priority 3
Survey Area

4222 Boodarie Survey Area

Database searches identified 28 conservation significant flora taxa occurring within 100 km of
the Boodarie Survey Area (Figure 12, Appendix B), comprising:

® One Threatened taxon
e Four Priority 1 taxa

e Two Priority 2 taxa

e Eighteen Priority 3 taxa

e Three Priority 4 taxa.

No State or Commonwealth listed TECs were identified within 50 km of the Boodarie Survey
Area by the database searches. The Eighty Mile Land System (Priority 3) occurs 40.5 km
northeast of the Boodarie Survey Area (Department of Biodiversity Conservation and
Attractions, 2021c) (Figure 12).

423 Likelihood of Occurrence

The likelihood of occurrence assessment is provided in Appendix C.
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4.2.3.1 Karratha Survey Area

The pre-survey likelihood of occurrence assessment identified that of the 43 conservation
significant flora taxa identified by the desktop assessment:

e None had previously been recorded within the Survey Area
e None were considered to have a high likelihood of occurrence
e Twenty were considered to have a medium likelihood of occurrence

e Twenty-three were considered to have a low likelihood of occurrence.

The post-survey likelihood of occurrence assessment identified that the 43 conservation
significant flora taxa were considered to have a low likelihood of occurrence.

4.2.3.2 Boodarie Survey Area

The pre-survey likelihood of occurrence assessment identified that of the 28 conservation
significant flora taxa identified by the desktop assessment:

e None had previously been recorded within the Survey Area
e One was considered to have a high likelihood of occurrence
® Five were considered to have a medium likelihood of occurrence

e Twenty-two were considered to have a low likelihood of occurrence.

The post-survey likelihood of occurrence assessment identified that of the 28 conservation
significant flora taxa identified by the desktop assessment:

e One (Abutilon sp. Pritzelianum (S. van Leeuwen 5095) P3) was considered to have a
medium likelihood of occurrence

e The remaining 27 taxa were considered to have a low likelihood of occurrence.

424 Flora Composition

A total of 168 taxa from 97 genera across 38 families were recorded within the Karratha Survey
Area (Appendix D). The dominant families were Fabaceae and Poaceae (32 taxa each). The most
dominant genera were Acacia (12 taxa) and Ptilotus (10 taxa).

A total of 82 taxa from 53 genera across 27 families were recorded within the Boodarie Survey
Area (Appendix D). The dominant families were Poaceae (17 taxa), Malvaceae (15 taxa) and
Fabaceae (10 taxa). The most dominant genera were Acacia (six taxa) and Ptilotus (five taxa).
4.2.5 Flora of Conservation Significance

4.2.5.1 Threatened or Priority Flora

No Threatened flora taxa pursuant to the EPBC Act 1999 and/or gazetted as Threatened
pursuant to the BC Act 2016 were recorded during the survey.

No Priority taxa as listed by DBCA were recorded within the Survey Areas.



4252 Flora of Other Conservation Significance

Flora may be considered of other conservation significance if it represents a range extension,
novel taxon, species that play a keystone role in a community, has relic status, is locally endemic,
or represents the extent of a species range.

One taxon, Acacia marramamba, recorded from the Karratha Survey Area may be considered
flora of other conservation significance as it represents a range extension. Acacia marramamba
was recorded on a gentle dolerite footslope (KARO2) and potentially represents the most
northern record of the species. The nearest known population is approximately 192 km south of
the Karratha Survey Area.

One taxon, Abutilon sp. aff. Dioicum (A.A. Mitchell PRP 1618), recorded from the Boodarie
Survey Area was considered a species of interest. A total of thirteen individuals were recorded
from two locations in the southern portion of the Survey Area. A specimen was submitted for
further identification at WAH and was determined to be matching specimens within Abutilon sp.
Dioicum (A.A. Mitchell PRP 1618) (R. Davis pers. comm. August 16 2021). Further work is
required to determine the treatment of this taxon and whether it will have conservation
significance.

4.2.6 Introduced Flora

A total of six introduced species were recorded within the Karratha Survey Area, representing
3.6% of the total taxa recorded (Table 10, Figure 13). None are listed as Declared Pests under
the BAM Act (Department of Primary Industries and Regional Development, 2021) or WoNS
(Department of Agriculture Water and the Environment, 2021b).

Two introduced species were recorded within the Boodarie Survey Area, representing 2.4% of
the total taxa recorded (Table 10, Figure 14). None are listed as Declared Pests under the BAM
Act (Department of Primary Industries and Regional Development, 2021) or WoNS (Department
of Agriculture Water and the Environment, 2021b).

Table 10: Introduced Flora Species within the Survey Areas

Karratha *Aerva javanica Kapok Permitted - s11 No
Karrath'a, *Cenchrus ciliaris Buffel Grass Permitted - s11 No
Boodarie
Karrath
arra .a, *Cenchrus setiger Birdwood Grass Permitted - s11 No
Boodarie
Karrath Spiked
arratha *Malvastrum americanum pixe Permitted - s11 No
Malvastrum
Karratha *Passiflora foetida var. hispida stinking Passion Permitted - s11 No
Flower
Karratha *Portulaca pilosa Djanggara Permitted - s11 No
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4.2.7 Unconfirmed Flora

4.2.7.1 Karratha Survey Area

Two specimens (1.2% of the taxa recorded) could not be identified to species level because the
taxa were sterile at the time of the survey. Both have been assigned a confirmed genus, Sida sp.
and Streptoglossa sp., and may represent duplicates of taxa that were confirmed within the
Survey Area.

None of the unconfirmed flora taxa were considered analogous to Priority flora taxa identified
by the database searches.

4272 Boodarie Survey Area

Two specimens (2.4% of the taxa recorded) could not be identified to species level because the
taxa were sterile at the time of the survey. One species, Sida sp., has been assigned a confirmed
genus. The other unconfirmed species was assigned a family, Convolvulaceae sp.

The unconfirmed flora taxa may represent duplicates of taxa that were confirmed within the
Survey Area.

None of the unconfirmed flora taxa were considered analogous to Priority flora taxa identified
by the database searches.

4.2.8 Vegetation Types

Five vegetation types were described and mapped within the Karratha Survey Area (Table 11,
Figure 13).

One vegetation type was described and mapped within the Boodarie Survey Area (Table 11,
Figure 14).

Detailed site sheets for each quadrat are provided in Appendix E.

429 Vegetation Condition

Vegetation condition within the Karratha Survey Area predominantly ranged from Poor to Very
Good (Figure 15), comprising:

e Poor (0.4 ha/0.3%)
e Good(26.8 ha/18.2%)
e Very Good (119.7 ha / 81.5%).

Vegetation condition within the Boodarie Survey Area predominantly ranged from Very Good to
Excellent (Figure 16), comprising:

e Very Good (0.1 ha / <1.0%)
e Excellent (175.0 ha / ~100%).

Evidence of disturbance in the Survey Areas included weeds, vehicle tracks and litter.
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Table 11: Vegetation Types Occurring within the Survey Areas

Total Area,

Vegetation Unit and Description* Proportion of Sites
the Survey Area

Vegetation

Condition Photograph

Karratha Survey Area

D1: Eriachne benthamii, *Cenchrus ciliaris, *Cenchrus setiger, 1.0 ha KARO4 = Good
Chrysopogon fallax and Eragrostis xerophila low closed 0.7%
tussock grassland over Rhynchosia minima and Alysicarpus

muelleri low sparse herbland.
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Vegetation Unit and Description*

Total Area,
Proportion of
the Survey Area

Sites

Vegetation

Condition

Biological Surveys 8 8 D
Karratha and Boodarie
: environmental
Horizon Power eoe

Photograph

H1: Acacia inaequilatera and Acacia bivenosa tall sparse 78.1 ha KARO2 = Good
shrubland over Diplopeltis eriocarpa, Indigofera monophylla 53.2%

and Abutilon lepidum low sparse shrubland over Triodia

epactia and Triodia wiseana low hummock grassland over

*Cenchrus ciliaris low sparse tussock grassland

H2: Diplopeltis eriocarpa low sparse shrubland over Triodia 45.2 ha KARO3 = Very Good
wiseana low hummock grassland 30.7%

360 Environmental Pty Ltd
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Vegetation Unit and Description*

Biological Surveys 8 8 D
Karratha and Boodarie
: environmental
Horizon Power eoeo

Total Area,
Proportion of Sites
the Survey Area

Vegetation

Condition Photograph

P1: Acacia xiphophylla mid sparse shrubland over Triodia 9.5 ha KARO1 | Poor
epactia and Triodia wiseana low sparse hummock grassland 6.5%

over *Cenchrus ciliaris, Aristida contorta, Cynodon prostratus

and Eriachne pulchella subsp. dominii low open tussock

grassland

P2: Eragrostis xerophila, Iseilema dolichotrichum and 13.1 ha KARO5 | Very Good
Fimbristylis dichotoma low tussock grassland over Ptilotus 8.9%

gomphrenoides, Sida fibulifera, Lotus cruentus and
Rhynchosia minima low sparse herbland

360 Environmental Pty Ltd
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Total Area,
Vegetation Unit and Description* Proportion of Sites
the Survey Area

Vegetation

Condition Photograph

Boodarie Survey Area

P1: Acacia stellaticeps (Acacia tumida var. pilbarensis, Senna 175.1 ha BORO1 | Very Good
notabilis and Indigofera monophylla) low open shrubland 100% BOR0O2 to Excellent
over Triodia epactia (and Triodia lanigera) low open BORO3

hummock grassland over Aristida holathera var. holathera

(and Chrysopogon fallax) low sparse tussock grassland BOR04

*Brackets indicate species that may or may not be present, but were observed as dominant at some of the sites that make up the vegetation type
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4210 Vegetation of Conservation Significance
Threatened and Priority Ecological Communities

No vegetation considered representative of any TECs was recorded within the Karratha Survey
Area.

The Priority 3 “Horseflat Land System of the Roebourne Plains” ecological community has been
mapped by DBCA over the central and eastern portions of the Karratha Survey Area (Figure 11).
The boundary within the Karratha Survey Area appears to represent a 2 km buffer applied to an
area of the PEC to the southeast. The Horseflat Land System has been defined as “extensive,
weakly gilgaied clay plains dominated by tussock grasslands on mostly alluvial non-gilgaied, red
clay loams or heavy clay loams” (Department of Biodiversity Conservation and Attractions,
2020). This PEC supports perennial tussock grasses such as Eragrostis xerophila and other
Eragrostis spp., Eriachne spp. and Dichanthium spp., as well as annual grasses, including
Sorghum spp. and Astrebela spp. (Department of Biodiversity Conservation and Attractions,
2020). Vegetation types D1 and P2 were considered analogous to this description, as they were
characterised by Eragrostis xerophila and Eriachne benthamii tussock grasslands (D1 and P2),
the presence of Dichanthium sericeum subsp. humilius tussock grasses and red clay soils (D1) or
cracking clay plains (P2). Vegetation type P1 did not support tussock grasslands and therefore
was not considered analogous to the PEC.

No vegetation considered representative of any TECs or PECs was recorded within the Boodarie
Survey Area.

Vegetation of Other Conservation Significance

Vegetation may be of significance for a range of reasons, other than a listing as a TEC or a PEC,
including (Environmental Protection Authority, 2016a):

e Vegetation extent being below a threshold level
e Scarcity

e Unusual species

* Novel combinations of species

e Arole as a refuge

e A role as a key habitat for threatened species or large populations representing a
significant proportion of the local to regional total population of a species

e Being representative of the range of a unit (particularly a good local and/or regional
example of a unit in ‘prime’ habitat, at the extremes of range, recently discovered range
extensions, or isolated outliers of the main range); and/or

e Arestricted distribution.
One vegetation type (H1) in the Karratha Survey Area is considered locally significant as it

supports a range extension, Acacia marramamba, that has not previously been recorded in the
local area.
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One of the five vegetation types (D1) identified in the Karratha Survey Area could be considered
locally restricted in distribution as it represents less than 1.0% of the Karratha Survey Ares;
however, it extends to the north and to the south of the Karratha Survey Area, therefore it is
not considered to be locally restricted.

Vegetation type P1 of the Boodarie Survey Area is considered of conservation significance as it
supports a taxon of conservation interest, Abutilon sp. aff. Dioicum (A.A. Mitchell PRP 1618),
which was recorded at two locations in the Survey Area.

4.3 Vertebrate Fauna
4.3.1 Literature Review
The key findings of the literature review are summarised in Appendix A.

432 Database Searches

The results of the DBCA Threatened and Priority Fauna database search are mapped in Figure
17 and Figure 18. Database searches are displayed in their entirety in Appendix B.

Species listed as Marine only under the EPBC Act, as well as marine dependent species have
been excluded from the likelihood of occurrence list as there is no marine habitat present within
the Survey Areas.

4.3.2.1 Karratha Survey Area

Database searches identified 69 conservation significant terrestrial vertebrate fauna species
potentially occurring within the Karratha Survey Area, comprising:

e 56 bird species

e Eight mammal species
e Five reptile species

e No amphibian species.

43.2.2 Boodarie Survey Area

Database searches identified 62 conservation significant terrestrial vertebrate fauna species
potentially occurring within the Boodarie Survey Area, comprising:

e 52 bird species
e Eight mammal species
e Two reptile species

e No amphibian species.
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4.3.3 Conservation Significant Fauna Likelihood of Occurrence
Karratha

The likelihood of occurrence assessment within the Survey Area for conservation significant
fauna species identified by the databases searches found that:

e Four species had a high likelihood of occurrence
e Seven species had a medium likelihood of occurrence

e 58 species had a low likelihood of occurrence.

The results of the likelihood of occurrence assessment are presented in Appendix F.

Boodarie

The likelihood of occurrence assessment within the Survey Area for conservation significant
fauna species identified by the databases searches found that:

e Seven species had a high likelihood of occurrence
e Four species had a medium likelihood of occurrence

e 51 species had a low likelihood of occurrence.

The results of the likelihood of occurrence assessment are presented in Appendix F.

434 Fauna Habitat
Karratha

Three broad fauna habitats (Stony Plains, Minor Drainage and Rocky Hills) were identified and
mapped within the Karratha Survey Area (Table 12, Figure 19). Minor Drainage habitat was of
Good quality throughout the Survey Area. Stony Plains habitat quality ranged from Poor to Very
Good. Rocky Hills habitat quality was deemed to be Very Good throughout the Survey Area.
Minor vehicle track disturbances were present within the Survey Area; however, they did not
impact quality of fauna habitat.

A description, extent within the Karratha Survey Area and a representative photo is provided for
each fauna habitat in Table 12. Small discrepancies in fauna habitat extents (i.e., not adding up
to the exact area extent of the Survey Area) are due to rounding. Site sheets for each habitat
assessment are shown in Appendix G and locations shown in Figure 9.

Boodarie

One broad fauna habitat, Sandy Plains, was identified and mapped within the Boodarie Survey
Area (Table 12, Figure 20). The Sandy Plains habitat was of Very Good to Excellent quality across
the Boodarie Survey Area. Disturbance caused by minor vehicle track and litter were observed
within the Boodarie Survey Area impacting the habitat quality.

A description, extent within the Survey Area and a representative photo is provided for each
fauna habitat in Table 12. Small discrepancies in fauna habitat extents (i.e., not adding up to the
exact area extent of the Survey Area) are due to rounding. Site sheets for each habitat
assessment are shown in Appendix G and locations shown in Figure 10.
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Table 12: Fauna Habitat Type Descriptions with the Survey Areas

Total Area,

Proportion of Habitat Description Representative Photo
the Survey Area

Fauna

Habitat

Karratha Survey Area

The habitat is represented by low closed tussock grassland
over low sparse herbland. Grasses and shrubs provide

Minor 1.0 ha shelter, refuge and nesting opportunities for small fauna
. HA_KARO4 . . . . . .
Drainage 0.7% - taxa including birds, mammals, and reptiles. Moisture in
some areas may also make this habitat type suitable for
amphibians.
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Total Area,
Proportion of Habitat Description Representative Photo
the Survey Area

Fauna
Habitat

The habitat is characterised by low sparse shrubland over
low hummock grassland with dolerite ranging in size from

Rocky 45.2 ha small pebbles to large rocks. Triodia hummocks provide an
. HA_KARO3 | .
Hills 30.7% - important source of shelter, refuge and nesting
opportunities for small fauna taxa including birds, mammals,
and reptiles.

HA KARO1 Mid sparse shrubland over low sparse hummock grassland
Stony 100.7 ha B and low open tussock grassland. Hummocks and tussocks
. HA_KARO2 . . . . .
Plains 68.6% - provide shelter and nesting for various reptiles, birds, and

HA_KAROS ' mammals. The sandy soils are suitable for burrowing.
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Total Area,
Proportion of Habitat Description Representative Photo
the Survey Area

Fauna

Habitat

Boodarie Survey Area

HA_BORO1 The habitat is represented by low open shrubland over low
Sandy 175.1 ha HA_BORO2 = open hummock grassland and low sparse tussock grassland.
Plains 100.0% HA_BOR03 Hummocks and tussocks provide habitat for birds, reptiles,

HA BORO4 and mammals. The soil is suitable for burrowing.
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4.3.5 Fauna Records

4.3.5.1 Karratha Sightings

The terrestrial vertebrate fauna survey recorded a total of six fauna taxa from five families. No
direct sightings of fauna taxa of conservation significance, or secondary evidence of these, such
as tracks, scats, nest, diggings, burrows were recorded within or directly surrounding the
Karratha Survey Area.

The inventory of fauna recorded is summarised in Table 13.

Table 13: Overview of Vertebrate Fauna Species Recorded (Karratha)

Agamidae Ctenophorus isolepis Central Military Dragon Observed
Ctenophorus caudicinctus  Ring-Tailed Dragon Observed

Artamidae Artamus cinereus Black-Faced Woodswallow = Observed

Macropodidae = Osphranter rufus Red Kangaroo Observed, scats, tracks

Otididae Ardeotis australis Australian Bustard Tracks

Psittaculidae Melopsittacus undulatus Budgerigar Observed

4.3.5.2 Boodarie Sightings and Tracks

The terrestrial vertebrate fauna survey recorded a total of five fauna taxa from five families. One
taxon, Osphranter sp., could not be identified to species level as only tracks were observed
within the Survey Area.

One species listed as Marine under the EPBC Act was sighted within the Boodarie Survey area,
this was the Nankeen Kestrel (Falco cenchroides).

The inventory of fauna recorded is summarised in Table 14.

Table 14: Overview of Vertebrate Fauna Species Recorded (Boodarie)

Conservation
Status

Recording

Scientific Name Common Name

Method

| Mili
Agamidae Ctenophorus isolepis Central Military Observed -
Dragon
Estrildidae Taeniopygia guttata Zebra Finch Observed -
Falconidae Falco cenchroides Nankeen Kestrel Observed MA (EPBC)
Macropodidae = Osphranter sp. - Tracks -
Psittaculidae Melopsittacus Budgerigar Observed -
undulatus
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5 Discussion
5.1 Flora and Vegetation
511 Flora Composition

The suite of flora taxa recorded during the survey is considered typical for the Roebourne
subregion (PIL04) and aligns with the database search results obtained.

5.1.2 Survey Adequacy

The flora and vegetation survey effort were in accordance with the scope of works, and
appropriate for a detailed flora and vegetation survey in the Pilbara. At least one flora site was
sampled within each vegetation type within the Survey Areas. The inventory of vascular flora,
and records of conservation significant flora and weed species was compiled using site data and
opportunistic observations made while traversing between sites. The entire Survey Areas were
not systematically searched, and therefore additional flora taxa, and records of conservation
significant flora and weed species may be recorded with additional survey effort.

51.3 Flora of Conservation Significance

Additional Priority flora species and abundance could be recorded following significant rainfall
and with additional survey effort.

5.1.3.1 Karratha Survey Area

No Threatened flora species pursuant to the EPBC Act 1999 and/or gazetted as Threatened Flora
pursuant to the BC Act 2016 were identified by the database searches or recorded within the
Survey Areas.

No Priority flora taxa were recorded during the survey. No Priority flora taxa identified in the
pre-survey likelihood of occurrence assessment were considered to have a high likelihood of
occurrence.

Two specimens encountered and/or collected during the field survey were sterile and could not
be confidently identified. None of these were analogous to Priority flora taxa identified by the
database searches.

5.1.3.2 Boodarie Survey Area

No Threatened flora species pursuant to the EPBC Act 1999 and/or gazetted as Threatened Flora
pursuant to the BC Act 2016 were recorded within the Survey Areas. One Threatened Flora
taxon, Quoya zonalis (EN), was identified by the database searches and was considered as having
a low likelihood of occurrence within the Boodarie Survey Area.

No Priority flora taxa were recorded during the survey. One Priority taxon, Abutilon sp.
Pritzelianum (S. van Leeuwen 5095) (P3), that was identified in the pre-survey likelihood of
occurrence assessment as having a high likelihood of occurrence was not recorded in the
Boodarie Survey Area but was noted as occurring on roadsides in the locality. A description of
this taxon is provided below.
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Abutilon sp. Pritzelianum (S. van Leeuwen 5095) (P3) is a large, diffuse perennial shrub to 3 m
tall, with whitish, appressed, stellate hairs covering all vegetative parts to a greater of lesser
degree. The shrub has ovate-obovate leaves and smallish yellow flowers. The fruits are
segmented with many mericarps. Abutilon sp. Pritzelianum (S. van Leeuwen 5095) (P3) flowers
between June and November. The species occurs on red sand or clay, often in open scrubby
vegetation (Western Australian Herbarium, 2021). The WAH has 47 specimens lodged, with
records distributed in the Carnarvon, Murchison and Pilbara regions (Western Australian
Herbarium, 2021).

Following the survey, Abutilon sp. Pritzelianum (S. van Leeuwen 5095) (P3) was considered to
have a medium likelihood of occurrence, due to its preferred habitat being present within the
Boodarie Survey Area.

Two taxa encountered and/or collected during the field survey were sterile and could not be
confidently identified. None of these were considered analogous to Priority flora taxa identified
by the database searches.

5.1.3.3 Flora of Other Conservation Significance
One taxon recorded from the Karratha Survey Area represents a potential range extension.

One taxon recorded from the Boodarie Survey Area, Abutilon sp. aff. Dioicum (A.A. Mitchell PRP
1618), was considered a species of interest and further work is required to determine the
treatment of this taxon and whether it will have conservation significance.

514 Introduced Flora

Six weed species were recorded in the Karratha Survey Area. Two introduced species were
recorded within the Boodarie Survey Area. The weed taxa recorded are not listed as WoNS or
DPs, they have a legal status of Permitted — s11, and do not have an assigned control category.

Weed species abundance was greatest along tracks, in drainage channels and on surrounding
plains.

The Survey Areas were not systematically grid searched, therefore additional weed species and
abundance could be recorded with greater survey effort.

51.5 Vegetation Types

Mapping reliability ranged from very high, in areas where flora sites and mapping notes were
completed within intact vegetation, to moderate in areas that were not traversed.

Three broad landforms, hills, drainage, and plains were recorded within the Karratha Survey
Area. One broad landform, plains, was recorded within the Boodarie Survey Area.

The vegetation types described in the Survey Areas were correlated with the Beard (1976) and
Shepherd et al. (2002) broad vegetation systems associations by examining similarities in
vegetation descriptions. The vegetation types are broadly representatives of the Abydos Plain —
Roebourne 157 (hummock grassland), Abydos Plain — Roebourne 589 (grass savannah, grass-
steppe) and Abydos Plain 647 (hummock grassland with scattered shrubs).
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5.1.5.1 Karratha Survey Area
Drainage (D1)

A drainage line runs in a north-south direction in the western section of the Karratha Survey
Area, with red brown soft clay soil. This broad landform was characterised by closed tussock
grassland of Eriachne benthamii, *Cenchrus ciliaris, *Cenchrus setiger, Chrysopogon fallax and
Eragrostis xerophila.

Hills (H1, H2)

Most of the Survey Area comprised rocky dolerite hills and slopes, with red brown loamy sand.
Hill tops and steeper slopes of the landform were characterised by low sparse Diplopeltis
eriocarpa shrubland over Triodia wiseana hummock grassland. Gentler slopes of the landform
were characterised by Triodia epactia and Triodia wiseana hummock grasslands, with a sparse
mid storey of Acacia species.

Plains (P1, P2)

Plains were concentrated in the western section of the Survey Area, surrounding a drainage line.
The plains had ironstone and quartz rocks with brown-red clay loam sand. Vegetation type P1
was characterised by mid sparse shrubland of Acacia xiphophylla over sparse hummock
grassland of Triodia epactia and Triodia wiseana. Cracking clay plains surrounding the drainage
line comprise Vegetation type P2, which lacked Acacia and Triodia species, and was represented
by low tussock grassland of Eragrostis xerophila, Iseilema dolichotrichum and Fimbristylis
dichotoma over low sparse herbland of Ptilotus gomphrenoides, Sida fibulifera, Lotus cruentus.

5.1.5.2 Boodarie Survey Area
Plains (P1)

The Boodarie Survey Area comprised plains of orange loamy sand. The vegetation was
characterised by low open shrubland of Acacia species, dominated by Acacia stellaticeps, over
Triodia open hummock grassland, dominated by Triodia epactia, over sparse tussock grassland
of Aristida holathera var. holathera.

5.1.6 Vegetation of Conservation Significance

5.1.6.1 Karratha Survey Area
No vegetation representative of any TECs was recorded in the Karratha Survey Area.

Two vegetation types within the Survey Area were considered analogous to the Priority 3
“Horseflat Land System of the Roebourne Plains” ecological community. This PEC was identified
during the desktop assessment as occurring within the central and eastern portions of the
Survey Area, however its boundary appears to represent a 2 km buffer applied to an area of the
PEC to the southeast. The known PEC distribution would be increased if vegetation types D1 and
P2 were confirmed as being representative of the PEC by DBCA. It was noted that areas of these
vegetation types continued outside of the Survey Area to the west and north. Further advice can
be sought from the Communities branch of the DBCA to confirm the presence and extent of this
PEC within the Survey Area.
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The two system associations mapped over the Survey Area are well represented at the State,
regional and sub-regional levels and have over 96% of the pre-European extent remaining.

One vegetation type (H1) in the Survey Area could be considered locally significant as it supports
a significant range extension, however this vegetation type appeared well represented on aerial
imagery in the local surrounds beyond the Survey Area. Similarly, one vegetation type (D1) may
be considered significant because of restricted distribution within the Survey Area, however this
vegetation type also appeared well represented beyond the Survey Area.

5.1.6.2 Boodarie Survey Area

No vegetation types in the Boodarie Survey Area were considered representative of any TECs or
PECs. Vegetation type P1, which encompasses the entire Survey Area, could be considered of
other conservation significance as it supports a population of Abutilon sp. aff. Dioicum (A.A.
Mitchell PRP 1618). The vegetation type extends beyond the Survey Area to the north, east and
south, therefore it is not considered locally restricted.

The two system associations mapped over the Survey Area are well represented at the State,
regional and sub-regional levels and have over 97% of the pre-European extent remaining.

5.2 Vertebrate Fauna
5.21 Fauna Habitat

The fauna habitats that occur within the Survey Areas provide a range of values to fauna as
refuge, foraging and breeding habitat. All fauna habitats identified in the Karratha and Boodarie
Survey Areas during the field survey are common throughout both the surrounding remnant
vegetation areas and the overall bioregion and subregion. The habitats identified in the Survey
Areas are typical of the Pilbara bioregion and consistent with habitats identified by previous
studies in the region (Astron, 2018; Emerge Associates, 2019; ENV Australia Pty Ltd, 2011; GHD,
2010, 2016, 2019; Phoenix Environmental Sciences, 2010; Strategen JBS&G, 2020). At least one
fauna habitat assessment was conducted within each habitat type.

5.2.2 Conservation Significant Fauna

5.2.2.1 Karratha Survey Area High Likelihood of Occurrence

Lined Soil-crevice Skink (Notoscincus butleri) — Priority 4

The Lined Soil-crevice Skink has a restricted distribution to near coastal areas in the Dampier
region of the Pilbara and has been recorded associated with spinifex-dominated areas near
creek and river margins (Wilson & Swan, 2017).

The Lined Soil-crevice Skink was not detected during the field survey, however, there are
multiple records from 2004 of the species within the Karratha Survey Area. The records are
located in the Stony Plains habitat on the eastern edge of the Survey Area. Given the known
distribution and location of records, it is likely that this species utilises the Stony Plains and Minor
Drainage habitats within the Karratha Survey Area.
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Northern Quoll (Dasyurus hallucatus) — Endangered

The Northern Quoll is a medium-sized carnivorous, nocturnal marsupial that favours rocky areas,
taking refuge in rock crevices and using gullies and drainage lines. They have a relatively large
home-range size of up to 150 ha for males and 35 ha for females, and males can move up to
1.85 km between den sites in one night (Department of the Environment, 2016; Oakwood,
2000). Northern Quolls reproduce once a year, averaging seven young per litter (Department of
the Environment, 2016). They have a short life span, with the females typically only surviving
one or two years while the males die off annually following intense physical exertion during the
breeding season (Department of the Environment, 2016). The species can be locally common,
but its former range has retracted considerably (Van Dyck & Strahan, 2008).

The Northern Quoll was not detected during the field survey, however, there are multiple recent
records of the species near the Karratha Survey Area, including records from 2012 2.8 km north-
northeast of the Karratha Survey Area. A basic fauna survey is unlikely to detect the species
through observation as the species is a nocturnal predator, however, the lack of detection does
not rule out the potential for their presence within the Karratha Survey Area. The Minor
Drainage and Rocky Hills habitats may be used by the species, particularly areas with steep rock
faces containing small caves and overhangs (Department of the Environment, 2016).

Oriental Pratincole (Glareola maldivarum) — Migratory, Marine

The Oriental Pratincole typically prefers plains, shallow wet and dry edges of open bare wetlands
and tidal mudflats and beaches for habitat (Pizzey & Knight, 2013). However, as this species
breeds in Pakistan, India and parts of south-east Asia, the Karratha Survey Area would most likely
be used for foraging only (Pizzey & Knight, 2013).

The Oriental Pratincole was not recorded during the survey, but database searches show several
recent records of this species 4 km from the Karratha Survey Area, suggesting that it is highly
likely to occur in the Survey Area. The Stony Plains habitat may be used by the species.

Short-tailed Mouse (Leggadina lakedownensis) — Priority 4

The Short-tailed Mouse has a broad distribution across much of northern Australia and occurs
in a range of habitat types, including spinifex and Acacia on seasonally inundated sandy-clay
soils. Burrows usually occur in sandy soils and cracking clays where Short-tailed Mice shelter
during the day (Van Dyck & Strahan, 2008). Little is known of its biology and in the Pilbara it is
generally rare, with scattered populations occurring on stony hummock grasslands. (Van Dyck &
Strahan, 2008).

The Short-tailed Mouse was not detected during the field survey. Database searches returned
Short-tailed Mouse records 10.5 km south and 11 km west from 2011 and 2006, respectively.
Due to the scattered nature of populations, the lack of detection during a basic fauna survey
does not rule out the potential for their presence on Stony Plains and Minor Drainage habitats
within the Karratha Survey Area.
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5222 Karratha Survey Area Medium Likelihood of Occurrence
Barn Swallow (Hirundo rustica) — Migratory, Marine

The Barn Swallow is only a casual visitor primarily to coastal areas from the Gascoyne north,
although the species may appear as a vagrant in inland areas on an irregular basis (Johnstone &
Storr, 1998). After breeding in the temperate and subtropical regions of North America, Europe,
northern Africa and Asia, it migrates to the southern hemisphere where it spends the boreal
winter (Johnstone & Storr, 1998). It is typically observed in the vicinity of urban water bodies
and coastal wetlands.

The Barn Swallow was not detected during the survey. They have been recorded approximately
15 km west of the Karratha Survey Area at salt evaporation ponds and may use the Stony Plains
habitat within the Karratha Survey Area for foraging.

Ghost Bat (Macroderma gigas) — Vulnerable

The Ghost Bat is patchily distributed in small colonies in northern Australia, including the Pilbara
and Kimberley in WA, the Top End in the Northern Territory and northeast Queensland. The
taxon requires undisturbed roost caves or mineshafts, usually complex systems with several
openings (Van Dyck & Strahan, 2008). The taxon eats large insects, geckoes, frogs, small birds,
mammals including other bats. The kills are made on the ground or in the air and then taken to
a feeding perch, which is usually a rocky overhang or small cave (Van Dyck & Strahan, 2008).

The Ghost Bat was not detected during the survey. They have been recorded approximately 30
km east of the Karratha Survey Area in the Roebourne area. No deep, complex caves required
for maternity roosts or shallow caves and overhangs for day roosting were identified within the
Karratha Survey Area. All habitats within the Karratha Survey Area may be used for hunting.

Pacific Swift (Apus pacificus) — Migratory, Marine

The Pacific Swift (also called Fork-tailed Swift) is a non-breeding visitor to all states and
territories of Australia and is found throughout WA with a preference for coastal areas (Higgins,
1999). The Pacific Swift is almost exclusively aerial, flying from less than 1 m to at least 300 m
above ground and probably much higher. The Pacific Swift occupies a large airspace range over
varied habitats, ranging from rainforests to semi-deserts (Morcombe, 2003).

The Pacific Swift was not detected during the survey. They have been recorded 2.7 km north of
the Karratha Survey Area. Although the taxon has the potential to occur in the airspace above
the Karratha Survey Area, it will not be reliant on the habitats within the Karratha Survey Area.

Peregrine Falcon (Falco peregrinus) — Other specially protected fauna

The Peregrine Falcon is an uncommon but wide-ranging bird across Australia (Barrett et al.,
2003). It occurs mainly along rivers and ranges as well as wooded watercourses and lakes.
It nests primarily on cliffs, granite outcrops and quarries, although is also known to occupy
existing raptor and corvid stick nests (P Menkhorst et al., 2017). The diet of the Peregrine Falcon
has been well studied and primarily includes flocking species such as parrots, pigeons and on
the east coast, European Starlings (Olsen & Fuentes, 2008).
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The Peregrine Falcon typically nests on cliff ledges or in refurbished nests built by other raptors
or corvids (Pizzey & Knight, 2013) and is therefore unlikely to use the Karratha Survey Area for
breeding, but may use all habitats for hunting. The Peregrine Falcon was not detected during
the survey. They have been recorded approximately 15 km west of the Karratha Survey Area at
salt evaporation ponds.

Western Pebble-mound Mouse (Pseudomys chapmani) — Priority 4

The Western Pebble-mound Mouse is endemic to the Pilbara, where it builds pebble mounds
from small stones. Pebble mounds are restricted to suitable-class stones and are usually found
on gentle slopes and spurs that are often vegetated by hard spinifex (Ford & Johnson, 2007; Van
Dyck & Strahan, 2008). Active mounds are characterised by the conical shape of the mound with
clear, distinct entrance holes (Anstee, 1996). Pebble mounds constructed by the Western
Pebble-mound Mouse are found throughout the Pilbara, however studies have shown that not
all mounds in an area are occupied by a Pebble-mound Mouse at any one time (Anstee, 1996).

The Western Pebble-mound Mouse was not detected during the survey. They have been
recorded 5 km northeast of the Karratha Survey Area. The taxon may inhabit Stony Plains and
Rocky Hills habitats within the Karratha Survey Area, as pebbles of a suitable size for mound
building were present in some areas.

Waterbirds and Shorebirds

Two waterbirds and shorebirds were identified as having a medium likelihood of occurring
within the Karratha Survey Area, the Glossy lbis (Plegadis falcinellus) (Migratory, Marine) and
the Oriental Plover (Charadrius veredus) (Migratory, Marine). Waterbirds and shorebirds rely
primarily on habitats that become seasonally inundated, such as the tidal flats, claypans and
major drainage lines, rivers, and creeks, however they are highly mobile and able to move
between such habitats. The regional populations are unlikely to be dependent on habitats within
the Karratha Survey Area as these habitats occur more widely in the region outside the Karratha
Survey Area.

5223 Boodarie Survey Area High Likelihood of Occurrence
Barn Swallow (Hirundo rustica) — Migratory, Marine

The Barn Swallow is only a casual visitor primarily to coastal areas from the Gascoyne north,
although the species may appear as a vagrant in inland areas on an irregular basis (Johnstone &
Storr, 1998). After breeding in the temperate and subtropical regions of North America, Europe,
northern Africa and Asia, it migrates to the southern hemisphere where it spends the boreal
winter (Johnstone & Storr, 1998). It is typically observed in the vicinity of urban water bodies
and coastal wetlands.

The Barn Swallow was not detected during the survey. They have been recorded 5 km north of
the Boodarie Survey Area at salt evaporation ponds and may use the Sandy Plains habitat within
the Boodarie Survey Area for foraging.
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Bilby (Macrotis lagotis) — Vulnerable

The Bilby is a solitary and nocturnal type of bandicoot, characterised by its distinct rabbit like
ears and long face with a pointed snout (Department of Biodiversity Conservation and
Attractions, 2017). The range of the Bilby has declined northwards, with wild subpopulations
now restricted predominantly to the Tanami Desert in the Northern Territory and the Gibson,
Little Sandy and Great Sandy Deserts as well as parts of the Pilbara in Western Australia
(Department of Biodiversity Conservation and Attractions, 2017; Southgate, 1990). The Bilby is
described as occupying a wide range of vegetation types, including open tussock grassland on
upland hills, mulga woodland/shrubland growing on ridges and rises and spinifex growing on
sandplains and dunes, drainage systems, salt lake systems, and other alluvial areas (Department
of Biodiversity Conservation and Attractions, 2017; Pavey, 2006).

The desktop assessment identified numerous nearby records of the Bilby, with the most recent
recorded in 2018, 2.3 km northeast of the Boodarie Survey Area. The soils within the Boodarie
Survey Area are thin and shallow, and not well suited to the deep, complex burrows the species
uses for daytime shelter (Peter Menkhorst & Knight, 2004). Therefore, the species is unlikely to
rely on habitats within the Boodarie Survey Area for burrowing but may use the Sandy Plains
habitat for foraging.

Brush-tailed Mulgara, Ampurta (Dasycercus blythi) — Priority 4

The Brush-tailed Mulgara is distributed widely across inland Australia with a population that
fluctuates somewhat in response to seasonal conditions (Woinarski et al., 2014). Brush-tailed
Mulgara habitat is bound broadly by the Tanami Desert in the north, the Simpson Desert in the
east, the Great Victoria Desert in the south and the Carnarvon, Murchison and Pilbara IBRA
regions in the west (Woinarski et al., 2014). It is associated with hummock spinifex grasslands,
but also uses other vegetation types (often sandplains, grasslands, and woodlands) when mixed
with or adjacent to hummock grasslands. It is mainly nocturnal and shelters during the day in
burrow systems. The Brush-tailed Mulgara burrows typically contain between two and nine
entrances, tunnels are mostly on a single level and to a depth of about 300 mm (Thompson, G,
Thompson, 2007). The diet of the Brush-tailed Mulgara comprises a broad range of invertebrates
and small vertebrates (Woinarski et al., 2014).

The Brush-tailed Mulgara was not recorded during the survey, but database searches show
multiple records of this species from 2012 in the area north of the Boodarie Survey Area (records
lie between 300 m and 2.4 km north of the Survey Area), suggesting that it is highly likely to
occur in the Survey Area. The Sandy Plain habitat is likely to be used by the species.
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Grey Falcon (Falco hypoleucos) — Vulnerable

The Grey Falcon is an elusive and endemic bird of the arid interior (Schoenjahn et al., 2019). It
distributed sparsely over Australia’s arid and semi-arid zones and is absent from Cape York
Peninsula, south of the Great Dividing Range in Victoria, and south of 26°S in Western Australia
(BirdLife International, 2016; Johnstone & Storr, 1998). The Grey Falcon is restricted largely to
areas of the highest annual average temperatures where there is average annual rainfall of less
than 500 mm. It favours lightly timbered and untimbered lowland plains that are crossed by tree
lined watercourses, but frequents other habitats, including grassland and sand dune
habitats (BirdLife International, 2016; Johnstone & Storr, 1998).

The Grey Falcon typically uses refurbished nests built by other raptors or corvids in eucalypt
lined drainage lines and waterholes (Pizzey & Knight, 2013) and is therefore unlikely to use the
Boodarie Survey Area for breeding, but may use all habitats for hunting. The regional population
is unlikely to be dependent on habitats within the Boodarie Survey Area as these habitats occur
more widely in the region outside the Boodarie Survey Area. The Grey Falcon was not detected
during the survey. They have been recorded 13.5 km northwest of the Boodarie Survey Area.

Northern Quoll (Dasyurus halucatus) — Endangered

The Northern Quoll is a medium-sized carnivorous, nocturnal marsupial that favours rocky areas,
taking refuge in rock crevices and using gullies and drainage lines. They have a relatively large
home-range size of up to 150 ha for males and 35 ha for females, and males can move up to
1.85 km between den sites in one night (Department of the Environment, 2016; Oakwood,
2000). Northern Quolls reproduce once a year, averaging seven young per litter (Department of
the Environment, 2016). They have a short life span, with the females typically only surviving
one or two years while the males die off annually following intense physical exertion during the
breeding season (Department of the Environment, 2016). The species can be locally common,
but its former range has retracted considerably (Van Dyck & Strahan, 2008).

The Northern Quoll was not detected during the field survey, however, there are multiple recent
records of the species near the Boodarie Survey Area, including records from 2014
approximately 6 km northeast of the Survey Area. A basic survey is unlikely to detect the species
through observation as the species is a nocturnal predator, however, the lack of detection does
not rule out the potential for their presence within the Boodarie Survey Area. The Sandy Plain
habitat may be used for foraging and dispersal by the species (Department of the Environment,
2016).

Oriental Pratincole (Glareola maldivarum) — Migratory, Marine

The Oriental Pratincole typically prefers plains, shallow wet and dry edges of open bare wetlands
and tidal mudflats and beaches for habitat. However, as this species breeds in Pakistan, India
and parts of south-east Asia, the Boodarie Survey Area would most likely be used for foraging
only (Pizzey & Knight, 2013).

The Oriental Pratincole was not recorded during the survey, but database searches show several
recent records of this species approximately 1 km from the Boodarie Survey Area suggesting
that it is highly likely to occur in the Survey Area. The Sandy Plains habitat may be used by the
species.
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Peregrine Falcon (Falco peregrinus) — Other specially protected fauna

The Peregrine Falcon is an uncommon but wide-ranging bird across Australia (Barrett et al.,
2003). It occurs mainly along rivers and ranges as well as wooded watercourses and lakes.
It nests primarily on cliffs, granite outcrops and quarries, although is also known to occupy
existing raptor and corvid stick nests (P Menkhorst et al., 2017). The diet of the Peregrine Falcon
has been well studied and primarily includes flocking species such as parrots, pigeons and on
the east coast, European Starlings (Olsen & Fuentes, 2008).

The Peregrine Falcon typically nests on cliff ledges or in refurbished nests built by other raptors
or corvids (Pizzey & Knight, 2013) and is therefore unlikely to use the Boodarie Survey Area for
breeding, but may use all habitats for hunting. The Peregrine Falcon was not detected during
the survey. They have been recorded approximately 4.5 km southeast of the Boodarie Survey
Area.

5224 Boodarie Survey Area Medium Likelihood of Occurrence
Ghost Bat (Macroderma gigas) — Vulnerable

The Ghost Bat is patchily distributed in small colonies in northern Australia, including the Pilbara
and Kimberley in WA, the Top End in the Northern Territory and northeast Queensland. The
taxon requires undisturbed roost caves or mineshafts, usually complex systems with several
openings (Van Dyck & Strahan, 2008). The taxon eats large insects, geckoes, frogs, small birds,
mammals including other bats. The kills are made on the ground or in the air and then taken to
a feeding perch, which is usually a rocky overhang or small cave (Van Dyck & Strahan, 2008).

The Ghost Bat was not detected during the survey. They have been recorded approximately 27
km of the Boodarie Survey Area. No deep, complex caves required for maternity roosts or
shallow caves and overhangs for day roosting were identified within the Boodarie Survey Area.
All habitats within the Boodarie Survey Area may be used for hunting.

Pacific Swift (Apus pacificus) — Migrator, Marine

The Pacific Swift (also called Fork-tailed Swift) is a non-breeding visitor to all states and
territories of Australia and is found throughout WA with a preference for coastal areas (Higgins,
1999). The Pacific Swift is almost exclusively aerial, flying from less than 1 m to at least 300 m
above ground and probably much higher.

The Pacific Swift was not detected during the survey. Although the taxon has the potential to
occur in the airspace above the Boodarie Survey Area, it will not be reliant on the habitats within
the Boodarie Survey Area.

Pilbara Leaf-nosed Bat (Rhinonicteris aurantia Pilbara form) — Vulnerable

The Pilbara Leaf-nosed Bat was originally considered to be the same species as the Orange Leaf-
nosed Bat, which occurs in the Kimberley, Northern Territory, and northwest Queensland,
however it is now considered to be a separate form based on morphology. Formal
reclassification has been difficult due to the small Pilbara population size (Van Dyck & Strahan,
2008). During the dry season the taxon roosts in deep, warm humid caves or mines and forages
nearby; in the wet season the taxon is more widespread and may not require caves for roosting
(Peter Menkhorst & Knight, 2004).
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The Pilbara Leaf-nosed Bat was not detected during the survey. They have been recorded
approximately 35 km south of the Boodarie Survey Area. No deep, complex caves with a suitable
microclimate required for maternity roosts or shallow caves and overhangs for day roosting
were identified within the Boodarie Survey Area. All habitats within the Boodarie Survey Area
may be used for hunting.

Waterbirds and Shorebirds

One shorebird was identified as having a medium likelihood of occurring within the Boodarie
Survey Area, the Oriental Plover (Charadrius veredus) (Migratory, Marine). Waterbirds and
shorebirds rely primarily on habitats that become seasonally inundated, such as the tidal flats,
claypans and major drainage lines, rivers, and creeks, however they are highly mobile and able
to move between such habitats. The regional population is unlikely to be dependent on habitats
within the Boodarie Survey Area as these habitats occur more widely in the region outside the
Boodarie Survey Area.

360

environmental



6 Assessment against the Ten Clearing Principles

The proposed clearing activities have been assessed against the Ten Clearing Principles as defined in the Department of Environment Regulations' (2014)
Guide to Assessment: Clearing of Native Vegetation under the Environmental Protection Act 1986, taking into account the current extent and condition
of the native vegetation within the Survey Area (Table 15).

Table 15: Assessment of the Ten Clearing Principles

Principle

Principle (a) — Native vegetation should not be
cleared if it comprises a high level of biological
diversity

Assessment ‘

Horizon Power commissioned 360 Environmental to undertake a reconnaissance flora and vegetation
survey at two sites in the Pilbara. The purpose of the assessment was to identify key biological values
within the Survey Areas to inform decisions regarding the proposed construction sites.

Karratha

A flora desktop assessment inclusive of NatureMap, Protected Matters Search Tool (PMST) and
Department of Biodiversity, Conservation and Attraction (DBCA) database searches, and a review of
relevant literature was undertaken to identify conservation significant flora taxa that have been recorded
within 100 km (database searches and literature review) of the Survey Area. A total of 43 conservation
significant flora were identified within 100 km of the Karratha Survey Area, including four Priority 1 taxa,
seven Priority 2 taxa, 29 Priority 3 taxa and three Priority 4 taxa. No Threatened flora taxa were identified
by the desktop assessment as occurring in the vicinity of the Karratha Survey Area.

The pre-survey likelihood of occurrence assessment identified no conservation significant flora taxa as
having a high likelihood of occurrence, 20 taxa as having a medium likelihood of occurrence, and 23 as
having a low likelihood of occurrence.

No Threatened flora taxa pursuant to the Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act) and/or gazetted as Threatened flora pursuant to the Biodiversity Conservation Act 2016
(BC Act) were recorded during the flora and vegetation survey. No DBCA listed Priority flora taxa were
recorded within the Survey Area.

Two flora specimens collected from the Karratha Survey Area could not be identified to taxa level.
However, neither of these are considered likely to represent flora of conservation significance due to lack
of features analogous to conservation significant flora considered likely to occur in the area.

The Karratha Survey Area occurs across two broad vegetation associations, Abydos Plain — Roebourne

157 and Abydos Plain — Roebourne 589. The EPA’s Guidance Statement No. 33 has identified a threshold
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Assessment

of the retention of 30% of pre-European extent of each community and advises that ecological
communities with levels below 30% should be fully retained (Environmental Protection Authority, 2008).
All broad vegetation units within the Survey Areas well above the 30% threshold, with over 96% of the
pre-European extent of each remaining at the state, bioregion, subregion, and local government
authority levels (Government of Western Australia, 2019).

No Threatened Ecological Communities (TECs) were identified within 50 km of the Survey Area by the
database searches. Seven DBCA listed PECs were identified within 50 km of the Karratha Survey Area by
the database searches. One of these, the Horseflat Land System of the Roebourne Plains (Priority 3),
overlaps with the Karratha Survey Area.

The Karratha Survey Area comprises five vegetation types. No vegetation considered representative of
any TECs was recorded within the Karratha Survey Area. Two vegetation types (D1 and P2) were
considered analogous to the Priority 3 Horseflat Land System of the Roebourne Plains ecological
community.

Vegetation condition within the Karratha Survey Area ranged from Poor to Very Good, comprising
(rounded to one decimal place):

e Poor: 0.4 ha, 0.3%

e Good: 26.8 ha, 18.2%

e Very Good: 119.7 ha, 81.5%

Assessed Outcome: The suite of flora taxa, vegetation and habitat recorded during the survey is
considered typical for the area, and widespread beyond the Karratha Survey Area. No Threatened flora
or ecological communities were recorded within the Survey Area. Two vegetation types were considered

analogous to a PEC. No Priority flora taxa were recorded. The proposed clearing may be at variance with
this principle.

Boodarie

A flora desktop assessment inclusive of NatureMap, Protected Matters Search Tool (PMST) and
Department of Biodiversity, Conservation and Attraction (DBCA) database searches, and a review of
relevant literature was undertaken to identify conservation significant flora taxa that have been recorded
within 100 km (database searches and literature review) of the Survey Area. A total of 28 conservation
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significant flora were identified within 100 km of the Boodarie Survey Area, including one Threatened
taxon, four Priority 1 taxa, two Priority 2 taxa, 18 Priority 3 taxa and three Priority 4 taxa.

The pre-survey likelihood of occurrence assessment identified one conservation significant flora taxon as
having a high likelihood of occurrence, five taxa as having a medium likelihood of occurrence, and 22 as
having a low likelihood of occurrence.

No Threatened flora taxa pursuant to the Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act) and/or gazetted as Threatened Flora pursuant to the Biodiversity Conservation Act 2016
(BC Act) were recorded during the flora and vegetation survey. No DBCA listed Priority flora taxa were
recorded within the Survey Area.

Two specimens collected from the Boodarie Survey Area could not be identified to taxa level. However,
neither of these are considered likely to represent flora of conservation significance due to lack of
features analogous to conservation significant flora considered likely to occur in the area.

The Boodarie Survey Area occurs across two broad vegetation associations, Abydos Plain — Roebourne
589 and Abydos Plain 647. The EPA’s Guidance Statement No. 33 has identified a threshold of the
retention of 30% of pre-European extent of each community and advises that ecological communities
with levels below 30% should be fully retained (Environmental Protection Authority, 2008). All broad
vegetation units within the Survey Areas well above the 30% threshold, with over 97% of the pre-
European extent of each remaining at the state, bioregion, subregion, and local government authority
levels (Government of Western Australia, 2019).

One DBCA listed PEC, the Eighty Mile Land System (Priority 3), was identified within 50 km of the
Boodarie Survey Area by the database searches, which does not overlap with the Survey Area.

The Boodarie Survey Area contains one vegetation type. None of the vegetation types recorded during
the survey are representative of any State or Commonwealth TECs or PECs.

Vegetation condition within the Boodarie Survey Area ranged from Very Good to Excellent, comprising
(rounded to one decimal place):

e Very Good: 0.1 ha, <1.0%
e Excellent: 175.0 ha, ~100%

Assessed Outcome: The suite of flora taxa, vegetation and habitat recorded during the survey is
considered typical for the area, and widespread beyond the Boodarie Survey Area. No Threatened flora
or ecological communities were recorded within the Survey Area. No Priority flora taxa or ecological
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communities were recorded. The proposed clearing is not considered to be at variance with this
principle.

Principle (b) — Native vegetation should not be
cleared if it comprises the whole or a part of, or is
necessary for the maintenance of a significant
habitat for fauna indigenous to Western Australia

Karratha
Horizon Power commissioned 360 Environmental to undertake a basic vertebrate fauna survey across
the Karratha Survey Area as part of a biological assessment in June 2021.

A fauna desktop assessment with a 15-50 km search buffer around the Karratha Survey Area identified
69 conservation significant fauna taxa. The post survey likelihood of occurrence assessment determined
that four conservation significant fauna taxa were considered to have a high likelihood of occurrence,
seven were considered to have a medium likelihood of occurrence and the remaining taxa were
considered to have a low likelihood of occurrence.

Six fauna taxa from five families were recorded during the field survey, comprising three bird taxa, one
mammal taxa and two reptile taxa. Three fauna habitat types were identified during the survey. These
included: Stony plains, Minor Drainage and Rocky Hills.

No fauna taxa of conservation significance were recorded within the Karratha Survey Area.
The four taxa considered to have a high likelihood of occurrence were:

e Lined Soil-crevice Skink (Notoscincus butleri) — Priority 4

e Northern Quoll (Dasyurus hallucatus) — Endangered

e Oriental Pratincole (Glareola maldivarum) — Migratory, Marine

e Short-tailed Mouse (Leggadina lakedownensis) — Priority 4.

The seven taxa considered to have a medium likelihood of occurrence were:
e Barn Swallow (Hirundo rustica) — Migratory, Marine

e Ghost Bat (Macroderma gigas) — Vulnerable

e Glossy lbis (Plegadis falcinellus) — Migratory, Marine

e Oriental Plover (Charadrius veredus) — Migratory, Marine

e Pacific Swift (Apus pacificus) — Migratory, Marine

e Peregrine Falcon (Falco peregrinus) — Other specially protected fauna

e Western Pebble-mound Mouse (Pseudomys chapmani) — Priority 4.
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The Lined Soil-crevice Skink (Notoscincus butleri) has previously been recorded from the Karratha Survey
Area. Given the known distribution and location of records, it is likely that this species utilises the stony
plains and minor drainage habitats within the Karratha Survey Area.

Assessed Outcome: None of these taxa are considered dependent on any of the terrestrial habitat types
identified within the Karratha Survey Area. Disturbance within the Karratha Survey Area is unlikely to
significantly impact any of the taxa listed due to the abundance of similar, and better quality, habitat
surrounding the Karratha Survey Area. The proposed clearing is considered unlikely to be at variance
with this principle.

Boodarie

Horizon Power commissioned 360 Environmental to undertake a basic vertebrate fauna survey across
the Boodarie Survey Area as part of a biological assessment in June 2021.

A fauna desktop assessment with a 15-50 km search buffer around the Boodarie Survey Area identified
62 conservation significant fauna taxa. The post survey likelihood of occurrence assessment determined
that seven conservation significant fauna taxa were considered to have a high likelihood of occurrence,
four were considered to have a medium likelihood of occurrence and the remaining taxa were
considered to have a low likelihood of occurrence.

Five fauna taxa from five families were recorded during the field survey, comprising three bird taxa, one

mammal taxa and one reptile taxa. One fauna habitat type, Sandy Plain, was identified during the survey.

A single conservation significant taxon, the Nankeen Kestrel (Falco cenchroides) — Marine, was recorded
within the Boodarie Survey Area.

The seven taxa considered to have a high likelihood of occurrence were:

Barn Swallow (Hirundo rustica) — Migratory, Marine

Bilby, Dalgyte (Macrotis lagotis) — Vulnerable

Brush-tailed Mulgara, Ampurta (Dasycercus blythi) — Priority 4
Grey Falcon (Falco hypoleucos) — Vulnerable

Northern Quoll (Dasyurus hallucatus) — Endangered

e Oriental Pratincole (Glareola maldivarum) — Migratory, Marine
e Peregrine Falcon (Falco peregrinus) — Other Specially Protected Fauna.
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The four taxa considered to have a medium likelihood of occurrence were:

e Ghost Bat (Macroderma gigas) — Vulnerable
e Oriental Plover (Charadrius veredus) — Migratory, Marine
e Pacific Swift (Apus pacificus) — Migrator, Marine

e Pilbara Leaf-nosed Bat (Rhinonicteris aurantia Pilbara form) — Vulnerable.

None of these taxa are considered dependent on any of the terrestrial habitat types identified within the
Boodarie Survey Area. Disturbance within the Boodarie Survey Area is unlikely to significantly impact any
of the taxa listed due to the abundance of similar, and better quality, habitat surrounding the Boodarie
Survey Area.

Assessed Outcome: One fauna taxon of conservation significance was recorded within the Boodarie
Survey Area; however, it is not considered dependent on the habitat present. The proposed clearing is
considered unlikely to be at variance with this principle.

Principle (c) — Native vegetation should not be
cleared if it includes, or is necessary for the
continued existence of rare flora

Karratha

No Threatened flora taxa pursuant to the EPBC Act and/or gazetted as Threatened pursuant to the BC
Act were identified by database searches or recorded during the survey. The habitat within the Karratha
Survey Area is unlikely to support any of the Threatened flora taxa that occur in the Pilbara region of
Western Australia.

Assessed Outcome: Given that no Threatened flora were expected to occur, or recorded, within the
Karratha Survey Area, the proposed clearing is not considered to be at variance with this principle.

Boodarie

One Threatened flora taxon pursuant to the EPBC Act and/or gazetted as Threatened pursuant to the BC
Act, Quoya zonalis (T, EN), was identified by database searches, however this was not recorded during
the survey. This taxon was considered to have a low likelihood of occurrence within the Boodarie Survey
Area. The habitat within the Boodarie Survey Area is unlikely to support any of the Threatened flora taxa
that occur in the Pilbara region of Western Australia.

Assessed Outcome: Given that no Threatened flora were expected to occur, or recorded, within the
Boodarie Survey Area, the proposed clearing is not considered to be at variance with this principle.
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Principle (d) — Native vegetation should not be
cleared if it comprises the whole or a part of or is
necessary for the maintenance of a Threatened
Ecological Community (TEC).

Karratha

The database search did not identify any TECs and/or their buffers within 50 km of the Karratha Survey
Area. Furthermore, none of the vegetation recorded during the survey was considered analogous to any
TECs.

Assessed Outcome: No TECs have been recorded within the Karratha Survey Area. The proposed clearing
is not considered to be at variance with this principle.

Boodarie

The database search did not identify any TECs and/or their buffers within 50 km of the Boodarie Survey
Area. Furthermore, none of the vegetation recorded during the survey was considered analogous to any
TECs.

Assessed Outcome: No TECs have been recorded within the Boodarie Survey Area. The proposed
clearing is not considered to be at variance with this principle.

Principle (e) — Native vegetation should not be
cleared if it is significant as a remnant of native
vegetation in an area that has been extensively
cleared

Karratha

The Survey Area occurs across two broad vegetation system associations, Abydos Plain — Roebourne 157
and Abydos Plain — Roebourne 589 (Beard, 1976; Shepherd et al., 2002). Although differences exist with
the terminology used in the descriptions as they are based on different methods of categorising and
characterising vegetation types, and the different spatial scale of the analysis (i.e. region vs. local scale),
the vegetation types within the Karratha Survey Area are considered to be broadly representative of
Abydos Plain — Roebourne 157 and Abydos Plain — Roebourne 589.

The EPA’s Guidance Statement No. 33 has identified a threshold of the retention of 30% of pre-European
extent of each community, and advises that ecological communities with levels below 30% should be
fully retained (Environmental Protection Authority, 2008). All broad vegetation systems associations
mapped within the Karratha Survey Area remain well above the 30% threshold, each having over 96% of
the pre-European extent remaining (Government of Western Australia, 2019).

Assessed Outcome: The broad vegetation system associations mapped across the Karratha Survey Area
are well above the EPA’s 30% retention threshold. The proposed clearing is not considered to be at
variance with this principle.
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Boodarie

The Survey Area occurs across two broad vegetation system associations, Abydos Plain — Roebourne 589
and Abydos Plain 647 (Beard, 1976; Shepherd et al., 2002). Although differences exist with the
terminology used in the descriptions as they are based on different methods of categorising and
characterising vegetation types, and the different spatial scale of the analysis (i.e. region vs. local scale),
the vegetation types within the Boodarie Survey Area are considered to be broadly representative of
Abydos Plain — Roebourne 589 and Abydos Plain 647.

The EPA’s Guidance Statement No. 33 has identified a threshold of the retention of 30% of pre-European
extent of each community, and advises that ecological communities with levels below 30% should be
fully retained (Environmental Protection Authority, 2008). All broad vegetation systems associations
mapped within the Boodarie Survey Area remain well above the 30% threshold, each having over 97% of
the pre-European extent remaining (Government of Western Australia, 2019).

Assessed Outcome: The broad vegetation system associations mapped across the Boodarie Survey Area
are well above the EPA’s 30% retention threshold. The proposed clearing is not considered to be at
variance with this principle.

Principle (f) — Native vegetation should not be
cleared if it is growing in, or in association with,
an environment associated with a watercourse or
wetland

Karratha

The Karratha Survey Area does not intersect any major watercourses or water bodies that are mapped by
the State Government GIS database (Department of Water and Environmental Regulation, 2018). The
closest watercourse, Nickol River, is a significant stream flowing north into the Indian Ocean, located
10.0 km east of the Karratha Survey Area. Vegetation type D1 occurs within a minor drainage line that is
not formally recognised by the State Government GIS database; however, the vegetation is considered to
be representative of riparian vegetation.

Assessed Outcome: Vegetation type D1 within the Karratha Survey Area is considered representative of
riparian vegetation as it occurs within a minor drainage line. Horizon Power has surveyed an area of land
greater than the required to allow for design flexibility based on findings from the environment and
heritage surveys. It is recommended that Horizon Power avoid clearing of the vegetation associated with
the minor drainage line; however, should the final design require the clearing in this area, then the
proposed clearing may be at variance with this principle. It is noted that Section 49 c of the Energy
Operators (Powers) Act 1979 (Minister for Energy, 1979) allows Horizon Power to make or alter, streams
or watercourses drainage to establish, maintain, utilise, and operate, any supply system.
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Boodarie

The Boodarie Survey Area does not intersect any major watercourses or water bodies that are mapped
by State Government GIS databases (Department of Water and Environmental Regulation, 2018). The
closest watercourse, Southwest Creek, is a waterbody flowing north into the Taylor Inlet, located 2.0 km
east of the Boodarie Survey Area.

Assessed Outcome: The vegetation within the Boodarie Survey Area is not considered to be associated
with a watercourse or wetland, or to be representative of riparian vegetation. Therefore, the proposed
clearing is not considered to be at variance with this principle.

Principle (g) — Native vegetation should not be
cleared if the clearing of the vegetation is likely to
cause appreciable land degradation

The Department of Water and Environmental Regulation (DWER) has defined land degradation
as including the following (DER, 2014):

e The clearing of vegetation

e Decline in vegetation condition

e Soil erosion and soil acidity (caused by wind and water erosion due to vegetation clearing)
e Salinity or

e Waterlogging/flooding.

Karratha

Vegetation condition within the Karratha Survey Area ranged from Poor to Very Good comprising
(rounded to one decimal place):

e Poor (0.4 ha / 0.3%)
e Good (26.8 ha/ 18.2%)
e Very Good (119.7 ha / 81.5%).

Assessed Outcome: During construction, management measures will be put in place to prevent soil
erosion from wind and water. As an operational and maintenance requirement (prevention of dust
deposition on the solar panels), the final solar farm footprint will not include areas of bare earth. Soil
coverings may include a combination of reinstated native vegetation, gravels and/or hardstand

(bitumen). Furthermore, the design of the site will include stormwater management. These management
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measures will reduce land degradation, however if not implemented, clearing may result in appreciable
land degradation. Therefore, clearing may be at variance with this principle.

Boodarie

Vegetation condition within the Boodarie Survey Area ranged from Very Good to Excellent, comprising
(rounded to one decimal place):

e Very Good (0.1 ha / <1.0%)
e Excellent (175.0 ha / ~100%).

Assessed Outcome: During construction, management measures will be put in place to prevent soil
erosion from wind and water. As an operational and maintenance requirement (prevention of dust
deposition on the solar panels), the final solar farm footprint will not include areas of bare earth. Soil
coverings may include a combination of reinstated native vegetation, gravels and/or hardstand
(bitumen). Furthermore, the design of the site will include stormwater management. These management
measures will reduce land degradation, however if not implemented, clearing may result in appreciable
land degradation. Therefore, clearing may be at variance with this principle.

Principle (h) — Native vegetation should not be
cleared if the clearing of the vegetation is likely to
have an impact on the environmental values of
any adjacent or nearby conservation area

Karratha

There are no Environmentally Sensitive Areas (ESAs) mapped within the Karratha Survey Area. The
nearest ESA is associated with the Dampier Archipelago, which is located 22.5 km north of the Survey
Area (Department of Water and Environmental Regulation, 2021).

The Karratha Survey Area does not intersect any Conservation Areas (Department of Biodiversity
Conservation and Attractions, 2021a). The nearest Conservation Area is the Karratha Arboretum vested
under the Executive Director Department Of CALM, which is located 3.4 km east of the Karratha Survey
Area.

Assessed Outcome: The Karratha Survey Area does not occur within, adjacent to or near a conservation
area. The proposed clearing is not considered to be at variance with this principle
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Boodarie

There are no ESAs mapped within the Boodarie Survey Area. The nearest ESA is associated with Spoil
Bank Recreation Reserve, which is located 16.7 km north of the Boodarie Survey Area (Department of
Water and Environmental Regulation, 2021).

The Boodarie Survey Area does not intersect any Conservation Areas (Department of Biodiversity
Conservation and Attractions, 2021a). The nearest Conservation Area is North Turtle Island Nature
Reserve (R 34578) vested under the Conservation Commission of WA, which is located 71 km northeast
of the Boodarie Survey Area.

Assessed Outcome: The Boodarie Survey Area does not occur within, adjacent to or near a conservation
area. The proposed clearing is not considered to be at variance with this principle.

Principle (i) — Native vegetation should not be
cleared if the clearing of the vegetation is likely to
cause deterioration in the quality of surface or
underground water

Karratha
The long-term annual average rainfall is 324.6 mm (1991 to 2021) (Bureau of Meteorology, 2021).

The Karratha Survey Area does not intersect any major watercourses or water bodies mapped by the
State Government GIS database (Department of Water and Environmental Regulation, 2018). A minor
drainage line is present in the western portion of the Survey Area.

The proposed clearing is adjacent to an existing road; therefore, it is not expected to cause deterioration
in the quality of surface or underground water.

Assessed Outcome: A drainage line is present within the Karratha Survey Area. Horizon Power has
surveyed an area of land greater than the required to allow for design flexibility based on findings from
the environment and heritage surveys. It is recommended that Horizon Power avoid clearing of the
vegetation associated with the minor drainage line; however, should the final design require the clearing
of this native vegetation, then appropriate management of surface and potential underground water
flows is required. If appropriate management actions are implemented, the proposed clearing is unlikely
to be at variance with this principle.

Boodarie
The long-term annual average rainfall is 336.6 mm (1991 to 2021) (Bureau of Meteorology, 2021).

The Boodarie Survey Area does not intersect any major watercourses or water bodies (Department of
Water and Environmental Regulation, 2018).
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Principle

Assessment

The proposed clearing is adjacent to an existing road; therefore, it is not expected to cause deterioration
in the quality of surface or underground water.

Assessed Outcome: Given the absence of any significant waterbodies across the Boodarie Survey Area, if
clearing of native vegetation can be minimised, it is unlikely to significantly impact the quality of surface
or groundwater. The area proposed to be cleared is unlikely to result in sedimentation, increased
nutrients, or changes to salinity. Therefore, the proposed clearing is unlikely to be at variance with this
principle.

Principle (j) — Native vegetation should not be
cleared if clearing the vegetation is likely to cause,
or exacerbate, the incidence of flooding

Karratha

The Karratha Survey Area does not intersect any major watercourses or water bodies mapped by the
State Government GIS database (Department of Water and Environmental Regulation, 2018). One minor

drainage line occurs within the Survey Area, which is not mapped by the State Government GIS database.

The proposed clearing within the Karratha Survey Area could cause, or exacerbate, the incidence of
flooding in the local area.

Assessed Outcome: If appropriate management actions are implemented the proposed clearing is
unlikely to be at variance with this principle.

Boodarie

The Boodarie Survey Area does not intersect any major watercourses or water bodies (Department of
Water and Environmental Regulation, 2018).

The proposed clearing within the Boodarie Survey Area is unlikely to cause, or exacerbate, the incidence
of flooding in the local area.

Assessed Outcome: If appropriate management actions are implemented the proposed clearing is
unlikely to be at variance with this principle.
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7 Assessment against Matters of National Environmental
Significance

The results obtained from the biological survey have provided information to assess if significant
impact is ‘likely’ and whether a ‘referral’ action is recommended.

Based on the Significant Impact Criteria from the Department of Agriculture, Water and
Environment Matters of National Environmental Significance — Significant impact Guidelines 1.1
(Department of the Environment, 2013b), the following needs to be considered. This assessment
assumes the clearing footprint can be flexible and designed to minimise impact.

71 Listed Threatened Ecological Communities and Flora Taxa

711 Threatened Ecological Communities

No Commonwealth or State listed TECs were identified within 50 km of the Survey Areas by the
database searches.

7.1.2 Threatened Flora

7.1.21 Karratha Survey Area

No Threatened flora taxa pursuant to the EPBC Act were identified within 100 km of the Karratha
Survey Area by the database searches. No Threatened flora taxa pursuant to the EPBC Act were
recorded within the Survey Area.

7122 Boodarie Survey Area

One Threatened flora taxon pursuant to the EPBC Act, Quoya zonalis (EN), was identified as
occurring within 100 km of the Boodarie Survey Area. This taxon was considered as having a low
likelihood of occurrence within the Boodarie Survey Area. No Threatened flora taxa pursuant to
the EPBC Act were recorded within the Survey Area.

7.1.3 Threatened Fauna

7.1.3.1 Karratha Survey Area

No Threatened fauna taxa pursuant to the EPBC Act were recorded within the Karratha Survey
Area.

One Threatened fauna taxon pursuant to the EPBC Act was considered as having a high
likelihood of occurrence within the Survey Area, and one taxon was considered as having a
medium likelihood of occurrence.

Northern Quoll (Dasyurus hallucatus) — Endangered — High Likelihood of Occurrence

The Northern Quoll is a medium-sized carnivorous, nocturnal marsupial that favours rocky areas,
taking refuge in rock crevices and using gullies and drainage lines. They have a relatively large
home-range size of up to 150 ha for males and 35 ha for females, and males can move up to
1.85 km between den sites in one night (Department of the Environment, 2016; Oakwood,
2000). Northern Quolls reproduce once a year, averaging seven young per litter (Department of
the Environment, 2016). They have a short life span, with the females typically only surviving
one or two years while the males die off annually following intense physical exertion during the
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breeding season (Department of the Environment, 2016). The species can be locally common,
but its former range has retracted considerably (Van Dyck & Strahan, 2008).

The Northern Quoll was not detected during the field survey, however, there are multiple recent
records of the species near the Karratha Survey Area, including records from 2012 2.8 km north-
northeast of the Karratha Survey Area. A basic fauna survey is unlikely to detect the species
through observation as the species is a nocturnal predator, however, the lack of detection does
not rule out the potential for their presence within the Karratha Survey Area. The Minor
Drainage and Rocky Hills habitats may be used by the species, particularly areas with steep rock
faces containing small caves and overhangs (Department of the Environment, 2016).

Ghost Bat (Macroderma gigas) — Vulnerable — Medium Likelihood of Occurrence

The Ghost Bat is patchily distributed in small colonies in northern Australia, including the Pilbara
and Kimberley in WA, the Top End in the Northern Territory and northeast Queensland. The
taxon requires undisturbed roost caves or mineshafts, usually complex systems with several
openings (Van Dyck & Strahan, 2008). The taxon eats large insects, geckoes, frogs, small birds,
mammals including other bats. The kills are made on the ground or in the air and then taken to
a feeding perch, which is usually a rocky overhang or small cave (Van Dyck & Strahan, 2008).

The Ghost Bat was not detected during the survey. They have been recorded approximately 30
km east of the Karratha Survey Area in the Roebourne area. No deep, complex caves required
for maternity roosts or shallow caves and overhangs for day roosting were identified within the
Karratha Survey Area. All habitats within the Karratha Survey Area may be used for hunting.

7.1.3.2 Boodarie Survey Area

A Nankeen Kestrel (Falco cenchroides) listed as Marine under the EPBC Act was recorded within
the Boodarie Survey Area, however, fauna taxa listed as Marine only do not constitute Matters
of National Environmental Significance (Department of the Environment, 2013b). As such, this
taxon is not discussed further.

No other Threatened fauna taxa were recorded within the Boodarie Survey Area.

Three Threatened fauna taxa pursuant to the EPBC Act were considered as having a high
likelihood of occurrence within the Survey Area, and two taxa were considered as having a
medium likelihood of occurrence.

Bilby (Macrotis lagotis) — Vulnerable — High Likelihood of Occurrence

The Bilby is a solitary and nocturnal type of bandicoot, characterised by its distinct rabbit like
ears and long face with a pointed snout (Department of Biodiversity Conservation and
Attractions, 2017). The range of the Bilby has declined northwards, with wild subpopulations
now restricted predominantly to the Tanami Desert in the Northern Territory and the Gibson,
Little Sandy and Great Sandy Deserts as well as parts of the Pilbara in Western Australia
(Department of Biodiversity Conservation and Attractions, 2017; Southgate, 1990). The Bilby is
described as occupying a wide range of vegetation types, including open tussock grassland on
upland hills, mulga woodland/shrubland growing on ridges and rises and spinifex growing on
sandplains and dunes, drainage systems, salt lake systems, and other alluvial areas (Department
of Biodiversity Conservation and Attractions, 2017; Pavey, 2006).
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The desktop assessment identified numerous nearby records of the Bilby, with the most recent
recorded in 2018, 2.3 km northeast of the Boodarie Survey Area. The soils within the Boodarie
Survey Area are thin and shallow, and not well suited to the deep, complex burrows the species
uses for daytime shelter (Peter Menkhorst & Knight, 2004). Therefore, the species is unlikely to
rely on habitats within the Boodarie Survey Area for burrowing but may use the Sandy Plains
habitat for foraging.

Grey Falcon (Falco hypoleucos) — Vulnerable — High Likelihood of Occurrence

The Grey Falcon is an elusive and endemic bird of the arid interior (Schoenjahn et al., 2019). It
distributed sparsely over Australia’s arid and semi-arid zones and is absent from Cape York
Peninsula, south of the Great Dividing Range in Victoria, and south of 26°S in Western Australia
(BirdLife International, 2016; Johnstone & Storr, 1998). The Grey Falcon is restricted largely to
areas of the highest annual average temperatures where there is average annual rainfall of less
than 500 mm. It favours lightly timbered and untimbered lowland plains that are crossed by tree
lined watercourses, but frequents other habitats, including grassland and sand dune
habitats (BirdLife International, 2016; Johnstone & Storr, 1998).

The Grey Falcon typically uses refurbished nests built by other raptors or corvids in eucalypt
lined drainage lines and waterholes (Pizzey & Knight, 2013) and is therefore unlikely to use the
Boodarie Survey Area for breeding, but may use all habitats for hunting. The regional population
is unlikely to be dependent on habitats within the Boodarie Survey Area as these habitats occur
more widely in the region outside the Boodarie Survey Area. The Grey Falcon was not detected
during the survey. They have been recorded 13.5 km northwest of the Boodarie Survey Area.

Northern Quoll (Dasyurus halucatus) — Endangered — High Likelihood of Occurrence

The Northern Quoll is a medium-sized carnivorous, nocturnal marsupial that favours rocky areas,
taking refuge in rock crevices and using gullies and drainage lines. They have a relatively large
home-range size of up to 150 ha for males and 35 ha for females, and males can move up to
1.85 km between den sites in one night (Department of the Environment, 2016; Oakwood,
2000). Northern Quolls reproduce once a year, averaging seven young per litter (Department of
the Environment, 2016). They have a short life span, with the females typically only surviving
one or two years while the males die off annually following intense physical exertion during the
breeding season (Department of the Environment, 2016). The species can be locally common,
but its former range has retracted considerably (Van Dyck & Strahan, 2008).

The Northern Quoll was not detected during the field survey, however, there are multiple recent
records of the species near the Boodarie Survey Area, including records from 2014
approximately 6 km northeast of the Survey Area. A basic survey is unlikely to detect the species
through observation as the species is a nocturnal predator, however, the lack of detection does
not rule out the potential for their presence within the Boodarie Survey Area. The Sandy Plain
habitat may be used for foraging and dispersal by the species (Department of the Environment,
2016).
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Ghost Bat (Macroderma gigas) — Vulnerable — Medium Likelihood of Occurrence

The Ghost Bat is patchily distributed in small colonies in northern Australia, including the Pilbara
and Kimberley in WA, the Top End in the Northern Territory and northeast Queensland. The
taxon requires undisturbed roost caves or mineshafts, usually complex systems with several
openings (Van Dyck & Strahan, 2008). The taxon eats large insects, geckoes, frogs, small birds,
mammals including other bats. The kills are made on the ground or in the air and then taken to
a feeding perch, which is usually a rocky overhang or small cave (Van Dyck & Strahan, 2008).

The Ghost Bat was not detected during the survey. They have been recorded approximately 27
km of the Boodarie Survey Area. No deep, complex caves required for maternity roosts or
shallow caves and overhangs for day roosting were identified within the Boodarie Survey Area.
All habitats within the Boodarie Survey Area may be used for hunting.

Pilbara Leaf-nosed Bat (Rhinonicteris aurantia Pilbara form) —Vulnerable — Medium Likelihood
of Occurrence

The Pilbara Leaf-nosed Bat was originally considered to be the same species as the Orange Leaf-
nosed Bat, which occurs in the Kimberley, Northern Territory, and northwest Queensland,
however, it is now considered to be a separate form based on morphology. Formal
reclassification has been difficult due to the small Pilbara population size (Van Dyck & Strahan,
2008). During the dry season the taxon roosts in deep, warm humid caves or mines and forages
nearby; in the wet season the taxon is more widespread and may not require caves for roosting
(Peter Menkhorst & Knight, 2004).

The Pilbara Leaf-nosed Bat was not detected during the survey. They have been recorded
approximately 35 km south of the Boodarie Survey Area. No deep, complex caves with a suitable
microclimate required for maternity roosts or shallow caves and overhangs for day roosting
were identified within the Boodarie Survey Area. All habitats within the Boodarie Survey Area
may be used for hunting.

7.2 Listed Migratory Taxa

Migratory shorebirds utilise nearby coastal areas, beaches, and tidal flats, however, no
migratory birds were recorded during the survey within the Karratha and Boodarie Survey Areas
and are considered unlikely to be dependent on the habitat within either of the Survey Areas.

7.21 Karratha Survey Area

One migratory taxon was considered as having a high likelihood of occurrence within the
Karratha Survey Area, and four migratory taxa were considered as having a medium likelihood
of occurrence.

Oriental Pratincole (Glareola maldivarum) — Migratory, Marine — High Likelihood of
Occurrence

The Oriental Pratincole typically prefers plains, shallow wet and dry edges of open bare wetlands
and tidal mudflats and beaches for habitat (Pizzey & Knight, 2013). However, as this species
breeds in Pakistan, India and parts of south-east Asia, the Karratha Survey Area would most likely
be used for foraging only (Pizzey & Knight, 2013).
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The Oriental Pratincole was not recorded during the survey, but database searches show several
recent records of this species 4 km from the Karratha Survey Area, suggesting that it is highly
likely to occur in the Survey Area. The Stony Plains habitat may be used by the species.

Barn Swallow (Hirundo rustica) — Migratory, Marine — Medium Likelihood of Occurrence

The Barn Swallow is only a casual visitor primarily to coastal areas from the Gascoyne north,
although the species may appear as a vagrant in inland areas on an irregular basis (Johnstone &
Storr, 1998). After breeding in the temperate and subtropical regions of North America, Europe,
northern Africa and Asia, it migrates to the southern hemisphere where it spends the boreal
winter (Johnstone & Storr, 1998). It is typically observed in the vicinity of urban water bodies
and coastal wetlands.

The Barn Swallow was not detected during the survey. They have been recorded approximately
15 km west of the Karratha Survey Area at salt evaporation ponds and may use the Stony Plains
habitat within the Karratha Survey Area for foraging.

Pacific Swift (Apus pacificus) — Migratory, Marine — Medium Likelihood of Occurrence

The Pacific Swift (also called Fork-tailed Swift) is a non-breeding visitor to all states and
territories of Australia and is found throughout WA with a preference for coastal areas (Higgins,
1999). The Pacific Swift is almost exclusively aerial, flying from less than 1 m to at least 300 m
above ground and probably much higher. The Pacific Swift occupies a large airspace range over
varied habitats, ranging from rainforests to semi-deserts (Morcombe, 2003).

The Pacific Swift was not detected during the survey. They have been recorded 2.7 km north of
the Karratha Survey Area. Although the taxon has the potential to occur in the airspace above
the Karratha Survey Area, it will not be reliant on the habitats within the Karratha Survey Area.

Waterbirds and Shorebirds

Two waterbirds and shorebirds were identified as having a medium likelihood of occurring
within the Karratha Survey Area, the Glossy lbis (Plegadis falcinellus) (Migratory, Marine) and
the Oriental Plover (Charadrius veredus) (Migratory, Marine). Waterbirds and shorebirds rely
primarily on habitats that become seasonally inundated, such as the tidal flats, claypans and
major drainage lines, rivers, and creeks, however they are highly mobile and able to move
between such habitats. The regional populations are unlikely to be dependent on habitats within
the Karratha Survey Area as these habitats occur more widely in the region outside the Karratha
Survey Area.

7.2.2 Boodarie Survey Area
Two migratory taxa were considered as having a high likelihood of occurrence within the

Boodarie Survey Area, and two migratory taxa were considered as having a medium likelihood
of occurrence.
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Barn Swallow (Hirundo rustica) — Migratory, Marine — High Likelihood of Occurrence

The Barn Swallow is only a casual visitor primarily to coastal areas from the Gascoyne north,
although the species may appear as a vagrant in inland areas on an irregular basis (Johnstone &
Storr, 1998). After breeding in the temperate and subtropical regions of North America, Europe,
northern Africa and Asia, it migrates to the southern hemisphere where it spends the boreal
winter (Johnstone & Storr, 1998). It is typically observed in the vicinity of urban water bodies
and coastal wetlands.

The Barn Swallow was not detected during the survey. They have been recorded 5 km north of
the Boodarie Survey Area at salt evaporation ponds and may use the Sandy Plains habitat within
the Boodarie Survey Area for foraging.

Oriental Pratincole (Glareola maldivarum) — Migratory, Marine — High Likelihood of
Occurrence

The Oriental Pratincole typically prefers plains, shallow wet and dry edges of open bare wetlands
and tidal mudflats and beaches for habitat. However, as this species breeds in Pakistan, India
and parts of south-east Asia, the Boodarie Survey Area would most likely be used for foraging
only (Pizzey & Knight, 2013).

The Oriental Pratincole was not recorded during the survey, but database searches show several
recent records of this species approximately 1 km from the Boodarie Survey Area suggesting
that it is highly likely to occur in the Survey Area. The Sandy Plains habitat may be used by the
species.

Pacific Swift (Apus pacificus) — Migrator, Marine — Medium Likelihood of Occurrence

The Pacific Swift (also called Fork-tailed Swift) is a non-breeding visitor to all states and
territories of Australia and is found throughout WA with a preference for coastal areas (Higgins,
1999). The Pacific Swift is almost exclusively aerial, flying from less than 1 m to at least 300 m
above ground and probably much higher.

The Pacific Swift was not detected during the survey. Although the taxon has the potential to
occur in the airspace above the Boodarie Survey Area, it will not be reliant on the habitats within
the Boodarie Survey Area.

Waterbirds and Shorebirds

One shorebird was identified as having a medium likelihood of occurring within the Boodarie
Survey Area, the Oriental Plover (Charadrius veredus) (Migratory, Marine). Waterbirds and
shorebirds rely primarily on habitats that become seasonally inundated, such as the tidal flats,
claypans and major drainage lines, rivers, and creeks, however they are highly mobile and able
to move between such habitats. The regional population of Oriental Plover is unlikely to be
dependent on habitats within the Boodarie Survey Area as these habitats occur more widely in
the region outside the Boodarie Survey Area.
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7.3 Wetlands of International Importance

No Wetlands of International Importance are present within the Survey Area.

7.4 Commonwealth Marine Environment

There is no marine environment present within the Survey Area.

7.5 World Heritage Properties

There are no world heritage properties present within the Survey Area.

7.6 Assessment Conclusion

The assessment of significance is dependent on the size and location of the clearing footprint,
and on the condition of the vegetation to be cleared. Given the proposed clearing is likely to be
undertaken adjacent to historically cleared and/or disturbed areas, and is likely to be relatively
small in size, it is considered unlikely to result in any significant impacts warranting referral to
DAWE.
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8 Potential Impact on Flora, Vegetation and Fauna

8.1 Flora and Vegetation
No Threatened flora taxa pursuant to the EPBC Act were recorded during the survey.

No vegetation representative of any Commonwealth listed TECs was recorded within the Survey
Areas.

The potential impacts of vegetation clearing within the Survey Areas are:
e Direct impacts of removal of flora taxa and vegetation

e Indirect impacts including construction rubbish drift and dust on remaining vegetation

during construction
e Introduction or spread of weeds or disease into the surrounding vegetation

e Indirect impacts of altered hydrological regimes.

8.2 Fauna

No Threatened fauna taxa pursuant to the EPBC Act were recorded within the Karratha Survey
Area.

A Nankeen Kestrel (Falco cenchroides) listed as Marine under the EPBC Act was recorded within
the Boodarie Survey Area, however, this taxon does not constitute a Matter of National
Environmental Significance. No other Threatened fauna taxa were recorded within the Boodarie
Survey Area.

The potential impacts of vegetation clearing on fauna within the Survey Areas are:
e Indirect impacts of removal of fauna habitat

e Death orinjury to fauna during clearing.
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Conclusion

Flora and Vegetation

No Threatened flora species pursuant to the EPBC Act 1999 and/or gazetted as
Threatened Flora pursuant to the BC Act 2016 were recorded during the survey.

No Priority species as listed by DBCA were recorded within the Survey Areas.

One species of interest (Abutilon sp. aff. Diodicum (A.A. Mitchell PRP 1618)) was
recorded at two locations within the Boodarie Survey Area.

Six introduced species were recorded during the survey. None of these are listed as
Declared Pests under the BAM Act or WoNS.

Five vegetation types were mapped within the Karratha Survey Area. One vegetation
type was mapped within the Boodarie Survey Area.

No TECs were recorded within the Karratha Survey Area. Two vegetation types in
Karratha were considered analogous to the Priority 3 “Horseflat Land System of the
Roebourne Plains” ecological community.

No TECs or PECs were recorded within the Boodarie Survey Area.

Vertebrate Fauna

Three fauna habitats were mapped within the Karratha Survey Area: Stony Plains, Minor
Drainage, and Rocky Hills, of which Rocky Hills represents the most value to
conservation significant fauna and overall fauna assemblages

One fauna habitat was mapped within the Boodarie Survey Area: Sandy Plains

No fauna taxa of conservation significance were recorded within the Karratha Survey
Area

One taxon listed as Marine under the EPBC Act, the Nankeen Kestrel (Falco cenchroides),
was sighted within the Boodarie Survey Area

No introduced fauna taxa were recorded during the survey.
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