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Executive Summary

AECOM Australia Pty Ltd (AECOM) were engaged by Wajarri Enterprises Group (Wajarri) to conduct a
flora and vegetation assessment and a fauna assessment for the Square Kilometre Array Low Project
(SKA1-Low) on Boolardy Station in the Murchison region.

The survey area includes the proposed sites for a construction camp and fibre cable corridor, a
contractor compound and access road, and an emergency airstrip. A flora and vegetation assessment
and basic fauna assessment was undertaken in May 2022 by Botanist Celia Mitchell and Ecologist
Cassandra House. Information from surveys originally undertaken in 2014 and 2020 was used to
describe the existing environment of the new survey area.

A summary of the results is presented below:

No Threatened or Priority Ecological Communities were considered likely to occur and none were
recorded in the survey area.

Two native vegetation communities were mapped.

Nine Priority flora species were considered likely to occur, of which none were confirmed to occur
in the survey area.

Three fauna habitats were defined and mapped within the survey area. Much of the habitat is in
non-pristine condition and so habitat corridors remain a valuable asset to local fauna. Within the
survey area these linkages consist of the more significant drainage channels and creek lines.

One Dasyuridae mammal of unknown species and conservation status was recorded within the
survey area. The individual was disturbed resting in the entrance of a burrow at the base of a tree,
likely sunbathing, and retreated rapidly down the burrow upon approach. Five dasyurid species
have been outlined as a potential identification for this individual based on distribution and ecology,
including two Priority species.

No suitable habitat for the Threatened skink was identified and no trapdoor spider burrows were
recorded. The Project was completed successfully with two limitations identified. Firstly, the seasonality
of the survey meant that annual Priority flora would not have been present at the time. Furthermore,
one fauna individual (likely belonging to the family Dasyuridae) was unable to be confirmed to species
level and may represent a Priority.
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1.0 Introduction

1.1 Background

The Square Kilometre Array (SKA) Project is a large international radio telescope project which aims to
answer key cosmological questions using radio waves from across the universe to look back into the
cosmic dark ages. As with all big science projects, the SKA project will draw on the skills, experiences
and support of 14 countries working collaboratively to construct and operate elements of the SKA
project, with the first phase of the project being hosted by South Africa and Australia. Australia will host
the SKA1-Low Frequency Aperture Array (SKA1-Low).

SKA1-Low is an entirely new array and will consist of up to 512 array stations. Each array station will
consist of up to 256 individual antennas, representing more than 130,000 antennas in total. The
majority of array stations will be in a densely populated core and the remainder located in groups of six
stations at multiple locations along three spiral arms.

Following ecological surveys undertaken by AECOM (2014, 2021), additional areas requiring clearing
were identified.

1.2 Location

The SKA Project will be located on the Murchison Radio Astronomy Observatory (MRO) that will
expand to encompass Boolardy Pastoral Station. The survey area is approximately 350 km northeast of
Geraldton, and 770 km north of Perth (Figure 1) by road.

Boolardy Pastoral Station was selected to host the SKA1-Low array due to its excellent radio-quiet
environment and proximity to services and infrastructure. This area has been established for the
development and use of future radioastronomy services and activities and the Murchison Radio-
astronomy Observatory (MRO) which hosts the Australian SKA Pathfinder (ASKAP) and Murchison
Widefield Array. The MRO was excised from Boolardy Station in 2009 and will now also host SKA1-Low
and to do so expand to encompass Boolardy Pastoral Station. Within the expanded MRO, native
vegetation clearing areas are proposed to accommodate the following project components:

e  Construction camp.

e AARNET fibre cable to Construction Camp.

e  SKA core access road.

e contractor compound on Kalli road.

e  Emergency airstrip.

1.3 Objectives

The objective of the assessment was to describe the flora and vegetation values, and fauna habitat
present within the defined survey area. The outcome of the assessment will characterise the flora,
vegetation communities and fauna habitat present, and identify significant environmental values that
may require additional management or avoidance. Specifically, the scope included:

e  Desktop study of available flora and vegetation data for the survey (e.g. reports, databases).
e  Preparation of a sample plan for the survey area.

e Reconnaissance field survey of the area shown in Figure 1 to delineate flora and fauna species,
vegetation communities and fauna habitat.

e  Opportunistic assessment of any areas with significant flora or fauna species.

° Preparation of a report and provision of GIS data that meets the requirements for IBSA
submission.
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2.0 Existing Environment

21

The Shire of Murchison receives an arid climate with a mean annual rainfall of 190-240 mm (Curry et
al., 1994). Rainfall varies significantly depending on the occurrence of sporadic significant rainfall
events that are driven by cyclonic weather from the north and cold fronts from the southwest. The
summer months are hot and consist of long periods where the temperature exceeds 37.5 degrees
Celsius. Winters are cool and sunny with cold evenings and mild days.

Climate

The closest weather station to the survey area is Murchison (station 006099) located approximately

55 km west of Boolardy Station and the adjacent Kalli Station (Figure 2). An annual average rainfall of
227.1 mm has been recorded since 1987. The regional average annual evaporation is between 2,800
and 3,600 mm (BoM, 2022). Total rainfall for the 12 months preceding the survey was 182.5 mm, 44.6
mm below the annual average (BoM, 2022). There was below average rainfall recorded in eight of the
12 months preceding the survey, with December receiving no rainfall. The presence of species may be
influenced by the survey timing (May 2022) which was conducted outside of the spring flowering
season.

Higher than average rainfall received during March and April, following a long period of low rainfall, may
increase the population of insects within the surrounding area. This in turn may influence the results of
the fauna survey as higher populations than normally observed of reptiles, birds and small mammals
may be present. Potential implications of weather conditions and seasonal timing is further discussed in
Section 4.0.

Average maximum temperatures peak between December and February, with the highest recorded
daily temperature of 47.2°C in January 2022 and the lowest recorded daily temperature of -0.8°C in
August 2021. The maximum and minimum temperatures do not always coincide with rainfall averages
due to the high variability in rainfall for this region (BoM, 2022).

mmm \Mean Rainfall (1987 -2022)

mmm Mean Rainfall (2021-2022)

= Mean Minimum Temperature (1989-2022)
Mean Minimum Temperature (2021 - 2022)

Mean Maximum Temperature (1989-2022)
Mean Maximum Temperature (2021-2022)
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Figure 2 Rainfall and temperature data for Murchison Station (Station 006099 BoM, 2022) for the 12 months preceding

the survey
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2.2 IBRA Region

There are 89 recognised Interim Biogeographical Regions of Australia (IBRA) that have been defined
based on climate, geology, landforms and characteristic vegetation and fauna (CALM, 2002). The SKA
project is located in the Murchison IBRA bioregion, in the centre of the Western Murchison Subregion.
The Murchison bioregion is on the northern part of the Yilgarn Craton which is divided into the Eastern
and Western Murchison. There are six wetlands (lakes) of national importance in the bioregion including
Ballard, Barlee, Marmion, Wooleen, Breberle and Anneen Lakes.

The Western Murchison subregion, described by Desmond et al. (2001), supports low Mulga woodlands
with bunch grasses and ephemerals (annuals). Landscape features include outcrop and extensive fine-
textured hardpan washplains. Quaternary sandplains support hummock grasslands, calcareous soils
support Saltbush and saline alluvia support Halosarcia low shrublands. The subregion contains the
headwaters of the Murchison and Wooramel Rivers which drain westwards to the coast. Rare features
of the area include calcrete aquifers with short-range endemics, rare fauna, and flora. The land use is
predominantly grazing native pastures (96%) and Crown Reserves (2.8%).

23 Vegetation

The survey area intersects with one vegetation association mapped by Beard (1976) representing pre-
European vegetation (Table 1; Figure 3). This association has more than 90% remaining within the
Murchison IBRA region and the Shire of Murchison (Govt. of WA, 2019).

Table 1 Pre-European vegetation associations that intersect with the survey area

o _
Veg. Area % Remaining

Assoc.

Description Murchison IBRA Shire of

(ha)

Region Murchison

29 Sparse low woodland; Mulga, discontinuous 123.8 99.98 100.00
in scattered groups

Revision 0 — 06-Jul-2022
Prepared for — Department of Industry, Science, Energy and Resources — ABN: 74 599 608 295



AECOM does not warrant the accuracy or completeness of information displayed in this map and any person using it does so at their own risk. AECOM shall bear no responsibility or liability for any errors, faults, defects, or omissions in the information.

455000 460000 465000 470000

RODERICK RNES

PROJECTID 60684770

CREATEDBY ~ WYATTK2
APPROVED BY C.HOUSE aecom.com [ Survey Area
LAST MODIFIED 13 JUN 2022 ) ) Pre-European Vegetation (DPIRD-006)
‘ Datum: GDA2020 MGA Zone 50 18
N 0 1 2 3 29
————
1:150,000 km 39
(when printed at A4)
Data sources:
Base Data: (c) Based on information provided by and with the permission of the Western Australian 341

Land Information Authorty trading as Landgate (2010)
Service Layer Credits: WMS:

Project: \\na.aecomnet.comIfs\APAC\Perth-AUPER1\Legacy\Projects\606X\60684770\900_CAD_GIS\920_GIS\02_MXDs\60684770 SKA 2022 Flora Fauna Survey.aprx (wyattk2),
Layout: G60684770_Fig3_Pre-EuropVeg_A4P_v1, Last exported: 13/06/2022 10:43 AM

475000

Pre-European Vegetation

DEPARTMENT OF INDUSTRY,
SCIENCE, ENERGY AND RESOURCES

FLORA, VEGETATION AND FAUNA
ASSESSMENT — SQUARE KILOMETRE
ARRAY (SKA) PROJECT




AECOM Ecological Assessment - May 2022 6

24 Land Systems

The mapping of soils, landscapes and vegetation in the Rangelands of Western Australia was
conducted in the Wiluna-Meekatharra region in 1963 (Tille, 2006). This became the responsibility of the
Department of Agriculture using a procedure developed by the CSIRO. The survey adopted the land
system approach, where a land system is defined as an area or group of areas throughout which there
is a recurring pattern of topography, soils and vegetation (Tille, 2006).

There are four land systems that intersect with the survey area, described in Table 2 and mapped in
Figure 4.

Table 2 Land systems of the survey area

Land o

System Description Area (ha)

Challenge | Gently undulating gritty-surfaced plains, occasional granite hills, tors and low 0.4
breakaways, with Acacia shrublands.

Beringarra | Riverine plains with floodplains and channels, supporting halophytic 1.7
shrublands, mixed acacia shrublands and low woodlands with minor perennial
grasses.

Ero Tributary floodplains with shallow, erodible duplex soils on red-brown hardpan, 245
more or less saline and supporting Acacia shrublands with halophytic and
non-halophytic undershrubs; grazed preferentially and widely degraded and
eroded.

Millrose Level or very gently undulating stony plains on hardpan and granite with 30.4
irregularly distributed sandy Wanderrie banks, supporting mostly scattered
Mulga shrublands with minor Wanderrie grasses.

Yanganoo | Aimost flat hardpan wash plains, with or without small Wanderrie banks and 66.8
weak grooving; supporting Mulga shrublands and Wanderrie grasses on
banks.

Total Area (ha) 123.8
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3.0 Legislative Framework

3.1 Overview

Ecological Assessment - May 2022

Table 3 summarises the key legislation governing the protection and management of Western
Australia’s conservation significant species and communities, which are further discussed below.

Table 3

Relevant legislation, regulations and guidance

Legislation Purpose

Commonwealth of Australia

Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act)

Provides for the protection of the environment and the
conservation of biodiversity.

Western Australia

Biodiversity Conservation Act 2016 (BC Act)

Provides for the conservation and protection of Western
Australia’s biodiversity and biodiversity components.

Environmental Protection Act 1986 (EP Act)

Preventing, controlling and abating environmental harm
and conserving, preserving, protecting, enhancing and
managing the environment.

Biosecurity and Agriculture Management Act 2007
(BAM Act)

Provides for the management, control and prevention of
certain plants and animals, and for the protection of
agriculture and related resources generally.

EPA Technical Guidance — Terrestrial Fauna
Surveys for Environmental Impact Assessment,
2020

Provides guidance on the standard of survey required to
assist in collecting the appropriate data for decision-
making associated with the protection of Western
Australia’s terrestrial fauna.

EPA Technical Guidance — Flora and vegetation
Surveys for Environmental Impact Assessment,
2016

Provides guidance to ensure adequate flora and
vegetation data of an appropriate standard are obtained
and used in EIA.

3.2 Environment Protection and Biodiversity Conservation Act 1999

3.21 Matters of National Environmental Significance

Matters of national environmental significance include:

e Listed threatened species and ecological communities.

e Migratory species protected under international agreements.

e Ramsar wetlands of international importance.

e The Commonwealth marine environment.
e World Heritage properties.
e National Heritage places.

e Great Barrier Reef Marine Park.

e A water resource, in relation to coal seam gas development and large coal mining development.

¢ Nuclear actions.

If an action is likely to have a significant impact on MNES this action must be referred to the Minister for
the Environment for a decision on whether assessment and approval is required under the EPBC Act.

3.2.2 Flora and Fauna

The EPBC Act is the main piece of Federal legislation protecting biodiversity in Australia. Species at
risk of extinction are recognised at a Commonwealth level and are categorised in one of six categories
as outlined in Table 4, with an additional category for other specially protected fauna.
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Table 4  Categories of species listed under Schedule 179 of the EPBC Act

Code Conservation Category

Ex Extinct Taxa

ExW Extinct in the Wild

CE Critically Endangered

E Endangered

\ Vulnerable

CD Conservation Dependent
3.23 Vegetation Communities

Communities can be classified as Threatened Ecological Communities (TECs) under the EPBC Act.
The EPBC Act protects Australia’s ecological communities by providing for:

¢ identification and listing of ecological communities as threatened

e development of conservation advice and recovery plans for listed ecological communities
e recognition of key threatening processes

e reduction of the impact of these processes through threat abatement plans.

Categories of federally listed TECs are described in Table 5.
Table 5  Categories of TECs that are listed under the EPBC Act

Code Conservation Category

CE Critically Endangered
If, at that time, it is facing an extremely high risk of extinction in the wild in the immediate
future.

E Endangered

If, at that time, it is not critically endangered and is facing a very high risk of extinction in the
wild in the near future.

\) Vulnerable
If, at that time, it is not critically endangered or endangered, and is facing a high risk of
extinction in the wild in the medium-term future.

3.3 Western Australian Legislation
3.31 Flora and Fauna

Under the BC Act, flora and fauna can be listed as Threatened (T) or extinct (X). Threatened flora are
plants which have been assessed as being at risk of extinction (DBCA, 2019). The Minister for the
Environment may declare species of flora to be protected if they are considered to be in danger of
extinction, rare or otherwise in need of special protection (WAH, 1998-).

Plants and animals that are considered Threatened and need to be specially protected because they
are under identifiable threat of extinction are listed under the BC Act. These categories are defined in
Table 6.
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Table 6  Conservation codes for flora and fauna listed under the Biodiversity Conservation Act 2016

Code ‘ Conservation Category

CR Critically Endangered Species
Threatened species considered to be facing an extremely high risk of extinction in the wild in the
immediate future.

EN Endangered Species
Threatened species considered to be facing a very high risk of extinction in the wild in the near future.

VU Vulnerable Species
Threatened species considered to be facing a high risk of extinction in the wild in the medium-term future.

EX Extinct Species
Species where there is no reasonable doubt that the last member of species has died.

Mi Migratory Species

Fauna that periodically or occasionally visit Australia or an external Territory or the exclusive economic
zone; or the species is subject of an international agreement that relates to the protection of migratory
species and that binds the Commonwealth. Includes birds that are subject to an agreement between the
government of Australia and the governments of Japan (JAMBA), China (CAMBA) and The Republic of
Korea (ROKAMBA), and fauna subject to the Convention on the Conservation of Migratory Species of
Wild Animals (Bonn Convention), an environmental treaty under the United Nations Environment
Program. Migratory species listed under the BC Act are a subset of the migratory animals, that are known
to visit Western Australia, protected under the international agreements or treaties, excluding species
that are listed as Threatened species.

CD Species of special conservation interest (conservation dependent fauna)
Fauna of special conservation need being species dependent on ongoing conservation intervention to
prevent it becoming eligible for listing as threatened.

os Other specially protected species
Fauna otherwise in need of special protection to ensure their conservation.

Species that have not yet been adequately surveyed to warrant being listed under the BC Act, or are
otherwise data deficient, are added to Priority Lists under Priorities 1, 2 or 3 by the State Minister for
Environment. Species that are adequately known, are rare but not threatened, or meet criteria for near
threatened, or that have been recently removed from the threatened species or other specially
protected fauna lists for other than taxonomic reasons, are placed in Priority 4. Categories and
definitions of Priority Flora and Fauna species are provided in Table 7.

3.3.2 Vegetation Communities

TECs are naturally occurring biological assemblages that occur in a particular type of habitat and that
may be subject to processes that threaten to destroy or significantly modify the assemblage across its
range. TECs are listed by both State and Commonwealth legislation.

Vegetation communities in Western Australia are described as TECs if they have been endorsed by the
Western Australian Minister for Environment following recommendations made by the Threatened
Species Scientific Committee. Categories of TECs are defined in Table 8.

Department of Biodiversity, Conservation and Attractions (DBCA) maintains a database of state listed
TECs which is available for online searches via their website. Possible TECs that do not meet survey
criteria or are not adequately defined are listed as Priority Ecological Communities (PECs) under
Priorities 1, 2 and 3. Ecological communities that are adequately known and are rare but not
threatened, or meet criteria for Near Threatened, or that have been recently removed from the
threatened list, are placed in Priority 4. Conservation dependent communities are classified as Priority
5. PECs are endorsed by the Minister for Environment and are described in Table 9.

DBCA requires that all Priority and Threatened ecological communities are considered during
environmental impact assessments and clearing permit applications.
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Table 7  Conservation codes for WA flora and fauna listed by DBCA and endorsed by the Minister for Environment

Code Conservation Category

P1 Priority One — Poorly Known Species

Species that are known from one or a few locations (generally five or less) which are potentially
at risk. All occurrences are either: very small; or on lands not managed for conservation, e.g.
agricultural or pastoral lands, urban areas, road and rail reserves, gravel reserves and active
mineral leases; or otherwise under threat of habitat destruction or degradation. Species may be
included if they are comparatively well known from one or more locations but do not meet
adequacy of survey requirements and appear to be under immediate threat from known
threatening processes.

P2 Priority Two — Poorly Known Species

Species that are known from one or a few locations (generally five or less), some of which are on
lands managed primarily for nature conservation, e.g. national parks, conservation parks, nature
reserves and other lands with secure tenure being managed for conservation. Species may be
included if they are comparatively well known from one or more locations but do not meet
adequacy of survey requirements and appear to be under threat from known threatening
processes.

P3 Priority Three — Poorly Known Species

Species that are known from several locations, and the species does not appear to be under
imminent threat, or from few but widespread locations with either large population size or
significant remaining areas of apparently suitable habitat, much of it not under imminent threat.
Species may be included if they are comparatively well known from several locations but do not
meet adequacy of survey requirements and known threatening processes exist that could affect
them.

P4 Priority Four — Rare, Near Threatened and other species in need of monitoring

a. Rare. Species that are considered to have been adequately surveyed, or for which sufficient
knowledge is available, and that are considered not currently threatened or in need of
special protection but could be if present circumstances change. These species are usually
represented on conservation lands.

b. Near Threatened. Species that are considered to have been adequately surveyed and that
are close to qualifying for vulnerable but are not listed as Conservation Dependent.

Species that have been removed from the list of threatened species during the past five years for

reasons other than taxonomy.

Table 8  Conservation codes for State listed ecological communities

Conservation Code Category

PD Presumed Totally Destroyed
CR Critically Endangered

EN Endangered

VU Vulnerable

Table 9 Conservation categories for Priority Ecological Communities

Code Conservation Category

P1 Priority One: poorly-known ecological communities
P2 Priority Two: poorly-known ecological communities
P3 Priority Three: poorly known ecological communities

Priority Four: ecological communities that are adequately known, rare but not
P4 threatened or meet criteria for Near Threatened, or that have been recently removed
from the threatened list.

P5 Priority Five: conservation dependent ecological communities
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3.3.3 Biosecurity and Agriculture Management Act 2007

Biosecurity is the management of the risk of animal and plant pests and diseases entering, emerging,
establishing or spreading in WA to protect the economy, environment and community. Biosecurity is
managed under the BAM Act which came into effect 1 May 2013. Exotic animals and plants can
become an invasive species if they can establish in new areas where local conditions are favourable for
their growth. Each organism listed under the BAM Act comes with certain legal / import requirements:

e Declared Pest, Prohibited - s12. Prohibited organisms are declared pests by virtue of section 22(1)
and may only be imported and kept subject to permits.

e Permitted - s11. Permitted organisms may be subject to an import permit if they are potential
carriers of high-risk organisms.

e Declared Pest - s22(2). Declared pests may be subject to an import permit if they are potential
carriers of high-risk organisms and may also be subject to control and keeping requirements once
within Western Australia.

e Permitted, Requires Permit - r73. Regulation 73 permitted organisms may only be imported subject
to an import permit.

Declared pests can be assigned to a C1, C2 or C3 control category under the Biosecurity and
Agriculture Management Regulations 2013:

e C1 Exclusion - Organisms which should be excluded from part or all of Western Australia.
e C2 Eradication - Organisms which should be eradicated from part or all of Western Australia.

e C3 Management - Organisms that should have some form of management applied that will
alleviate the harmful impact of the organism, reduce the numbers or distribution of the organism or
prevent or contain the spread of the organism.

e Unassigned - Declared pests that are recognised as having a harmful impact under certain
circumstances, where their subsequent control requirements are determined by a Plan or other
legislative arrangements under the BAM Act.
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The 2022 desktop assessment utilised information from previous surveys undertaken for SKA, along
with public databases and government records. Sources used to inform the desktop assessment

included:

e DBCA threatened species and communities database.

e  Western Australian Herbarium (WAH) records.

e EPBC Act Protected Matters Search Tool (PMST) database.

e  Alexander Holm & Associates (2008) Radio Astronomy Project Environmental Assessment.

e AECOM (2014) Square Kilometre Array Ecological Assessment.

e AECOM (2021) Square Kilometre Array Ecological Assessment.

e  Atlas of Living Australia.

e NatureMap.

° Birdlife Australia.

All flora and fauna of conservation significance identified in the desktop assessment was assessed for
their likelihood of occurrence in the survey area (Table 10).

Available literature was consulted including Beard (1976) vegetation mapping, Land Systems Mapping
(Department of Agriculture, 1991), a review of the Western Murchison subregion (Desmond et al., 2001)
and environmental studies conducted by Alexander Holm & Associates (2008) for the MRO area. These
documents were used to define the existing environment and provide local and regional context for the
survey results.

Table 10 Categories of likelihood of occurrence for species of conservation significance identified in the desktop

assessment

Category Flora

Fauna

Communities

present and there
have been no
recorded locations in
close proximity to the
survey area

known distribution for that
species, or no suitable habitat
is present and there have been
no recent recorded locations in
close proximity to the survey
areas

Likely Habitat is present in Survey areas are within the Known occurrences of the community in
the survey area and it | known distribution of the close proximity to the Survey area.
has been recorded in species, habitat is present in Vegetation looks the same within the
close proximity the survey area and it has been | known occurrence and survey area
recorded in close proximity based on aerial imagery. Geographic
previously location is similar to the survey area
May Habitat may be Survey area are within the Known occurrence of the community in
present in the survey known distribution of the the local area, and/or vegetation looks
area and/or it has species, marginal habitat may the same within known occurrence and
been previously be present and/or it has been survey area based on aerial imagery.
recorded in close previously recorded in close Geographic location is similar to the
proximity proximity survey area
Unlikely No suitable habitat is Survey areas are outside Known occurrence of the community in

close proximity to the Survey area
however geographic location does not
occur in survey area
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4.2 Flora and Vegetation

A reconnaissance flora and vegetation assessment was undertaken between 17 and 20 May 2022
utilising methods outlined in the Technical Guidance — Terrestrial Flora and Vegetation Surveys for
Environmental Impact Assessment (EPA, 2016). The assessment was completed by Celia Mitchell
(collection permit FB62000077-2). Celia Mitchell has 3 years’ experience undertaking flora and
vegetation assessments.

Floristic data was sampled from five relevés, defined as unbounded quadrats. Relevés follow the
guidance for a reconnaissance survey with low level sampling and were determined to be a better
representation of vegetation due to the sparse foliage cover and isolated occurrence of many species.
In 2022 the survey team had a good understanding of the expected vegetation communities therefore
more focus was placed on targeting significant flora species, using relevés to support the delineation of
vegetation communities as necessary.

Data collected at sample point locations included the presence of plant species, their cover abundance,
structural composition of vegetation, physical environment, and presence/absence of disturbance. Each
sample point location was given a unique site number, and the following parameters recorded:

e Date.
e Location using hand-held GPS (accuracy of 5 m).
e  Photograph .
e  Soil details (type, colour, moisture) .
e Topography.
e  Vegetation condition using the Keighery (1994) scale.
e Disturbance notes .
e  Fire history.
e  Species present:
- Estimated height.
- Estimated percentage cover.

Any species unable to be identified in the field were collected for identification in AECOM’s in-house
herbarium and the specimens and taxonomic references and keys at the Western Australian Herbarium
(WAH). Naming of species followed the convention of the WAH.

4.21 Vegetation Mapping

Vegetation communities were described and mapped based on changes in dominant species
composition and landform. The 2022 dataset was compared to the 2020 and 2014 datasets to analyse
floristic similarity of sample point locations (see survey effort in Figure 5). Only data collected from
within the survey area is included in this report.

Vegetation community descriptions were based on the National Vegetation Information System (NVIS)
framework at level V Association (DotEE, 2017a). This is consistent with the AECOM (2014) and
AECOM (2021) vegetation mapping.

Vegetation condition was determined using the Keighery (1994) condition scale (Table 11). The scale is
based on disturbance (e.g. grazing, erosion), degree of alteration to community and habitat structure
and site ecology.
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Table 11  Bushland condition ratings (Keighery, 1994)

Descriptor Explanation

Pristine Pristine or nearly so, no obvious signs of disturbance

Vegetation structure intact, disturbance affecting individual species and weeds are non-
aggressive species

Excellent

Vegetation structure altered obvious signs of disturbance. For example, disturbance to
Very Good vegetation structure caused by repeated fires, the presence of some more aggressive weeds,
dieback, logging and grazing

Vegetation structure significantly altered by very obvious signs of multiple disturbances.
Good Retains basic vegetation structure or ability to regenerate it. For example, disturbance to
vegetation structure caused by very frequent fires, the presence of some very aggressive
weeds at high density, partial clearing, dieback and grazing

Basic vegetation structure severely impacted by disturbance. Scope for regeneration but not
to a state approaching good condition without intensive management. For example,

Degraded ’ ) )
disturbance of vegetation structure caused by very frequent fires, the presence of very
aggressive weeds, partial clearing, dieback and grazing
Completely The structure of the vegetation is no longer intact and the area is completely or almost
Degraded completely without native species. These areas are often described as “parkland cleared” with

the flora comprising weed or crop species with isolated native trees or shrubs

422 Targeted Searches

Targeted searches were conducted for conservation significant flora in the desktop assessment
considered likely to occur. This was informed by the desktop assessment and the 2014 and 2020
results.

Where targeted Threatened or Priority Flora species were observed, the following data were collected:

Location using a hand-held GPS.

The number of individuals in the immediate population, or an estimate of the size (number) of the
population with an estimated radius of its spatial extent.

Vegetation condition.
Associated dominant species.
Soil type and colour .

Topography.
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4.3 Fauna
AECOM has conducted two basic fauna surveys in surrounding areas in 2014 and 2020.

The 2022 basic fauna survey was conducted between 17t and 20" May 2022 by Ecologist Cassandra
House. Cassandra has over 5 years’ experience in the environmental industry and completed a
Bachelor of Science and Master of Science in Conservation Biology. The survey was conducted in
accordance with Technical Guidance — Terrestrial Vertebrate Fauna Surveys for Environmental Impact
Assessment (EPA, 2020). The survey was conducted concurrently with the flora and vegetation survey,
which enables consistent mapping of the fauna habitats and vegetation communities.

The field survey was undertaken following completion of the desktop assessment, with the survey
primarily focused on verifying the findings of the desktop assessment and identifying and mapping
(significant) fauna habitat. Signs of threatened fauna species with potential to utilise the habitats of the
survey area were searched for during the basic fauna survey.

Fauna habitats were assessed for specific habitat components, including consideration of structural
diversity and refuge opportunities for fauna, in order to determine the potential for these habitats to
support conservation significant species. The fauna habitat assessments included:

e  Location.

e  General habitat description.

e Habitat condition and disturbance types.

e Dominant/ characteristic flora species and vegetation layers.

e Presence and abundance of key habitat features such as large mature trees, small and large
hollows, fallen logs, course and fine litter, decorticating bark, bare ground, grass, stones and
boulders, rock crevices, soil cracks, vines, dense shrubs, water bodies etc.

e Presence of fauna and secondary signs (e.g. scats, digging, tracks, burrows, eggshell, bones,
feathers etc).

e  Connectivity of habitat.

In addition to recording all observed fauna and birds identified from distinctive calls, details of indirect
evidence such as scats, tracks and diggings was documented. In particular, attention was given to
conservation significant species identified in the desktop assessment as having the potential to occur in
the area.

The taxonomy and nomenclature of vertebrate species for mammals, reptiles and amphibians is
consistent with the Western Australian Museum’s Checklist of Vertebrates of Western Australia (2022)
and the Australian Faunal Directory (https://biodiversity.org.au/afd/home) for avian species.

4.4 Survey Limitations

The objective of the reconnaissance flora and vegetation and basic fauna assessment are considered
to have been met. Two limitations have been identified that have influenced the outcome of the survey,
including survey timing, and fauna species identification.

Survey timing was not optimal for the detection of annual Priority flora species, and perhaps also
perennial Priority flora species. When surveying outside the ideal detection period (the flowering
period), the ability to confidently identify significant flora species is reduced.

One fauna individual (likely belonging to the family Dasyuridae) was unable to be confirmed to species
level and may represent a Periority.

Seven limitations were considered as defined in the EPA Technical Guide (2016). These are discussed
in Table 12.
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Table 12 Limitations of the ecological survey

Limitation

Availability of contextual
information on the region

Flora and Vegetation Assessment

Not a limitation

Sufficient resources were available to
provide contextual information.
These included NatureMap, DBCA
databases, FloraBase, Alexander &
Holmes (2008) and AECOM (2014,
2021) ecological survey reports.
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Basic Fauna Survey

Not a limitation

Sufficient resources were available to
provide contextual information. These
included NatureMap and DBCA
database, AoLA EPBC Act PMST,
Alexander Holm & Associates (2008),
AECOM (2014), Phoenix
Environmental Sciences (Phoenix
[2015]) and various field guides.

Competency/experience of
consultant conducting survey

Not a limitation

The flora and vegetation assessment
was led by Celia Mitchell who has 3
years’ experience conducting
surveys of similar scope. Celia had
guidance from Floora de Wit who has
conducted the previous two flora and
vegetation assessments at Boolardy
Station. The extent of knowledge for
the Project through historical surveys
meant that Celia had enough
guidance to negate her minimal
specific project experience.

Not a limitation

The fauna survey was undertaken by
Ecologist Cassandra House who has
more than 5 years’ experience in the
environmental industry in WA.

Proportion of flora/fauna
identified, recorded and/or
collected (based on sampling,
timing and intensity)

Not a limitation

Survey effort was over two days in
mid May 2022 completing five
relevés and meandering foot
traverses.

Vegetation communities were
determined by comparing floristic
data from 32 relevés and 65 quadrats
completed in 2014 and 2020. Survey
effort is shown in Figure 5.

Species richness was low in 2022,
likely due to the season in which the
survey occurred.

Not a limitation

The survey was conducted in May
2022 over a two-day period,
completing nine habitat assessments
to accurately assess the habitats of
the survey area.

Nocturnal and crepuscular species
are likely underrepresented as the
survey was limited to daylight hours,
however this does not impact the
meeting of basic fauna survey
objectives.

Completion (is further work
needed)

Not a limitation

The reconnaissance flora and
vegetation assessment objective was
met. The survey was undertaken
outside the ideal survey season
(spring), as such, annual species
were absent and four samples were
unable to be identified to species
level.

Samples unable to be accurately
identified were considered to have a
low likelihood of representing
significant flora species.

Minor limitation

The objectives of the basic fauna
survey were met, however one
individual fauna species recorded
was not able to be identified past
Family level (Dasyuridae). This
individual was located within the
Construction Compound and Access
area.

Remoteness and/or access
problems

Not a limitation
Survey areas were easily accessible
by vehicle and on foot.

Not a limitation
The survey area was accessed by
vehicle and traversed on foot.
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Flora and Vegetation Assessment

Moderate limitation

Annual species were absent and four
species lacked suitable material for
confident identification.
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Basic Fauna Survey

Not a limitation

The survey was conducted during the
hours of 0700 and 1700 and as a
result species observed are largely
limited to diurnal species, unless
otherwise detected from traces such
as tracks and scat. However, this did
not significantly impact the basic
fauna survey.

Disturbances (e.g. fire flood,
accidental human intervention)
which affected results of the
survey

Not a limitation

No disturbances were observed that
may have influenced the outcome of
the survey.

Not a limitation
The fauna survey was not disrupted
or impacted.
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5.0 Desktop Study Results
5.1 Conservation Significant Communities

There are no EPBC Act listed TECs identified in the desktop assessment.

5.2 Conservation Significant Flora

No flora species listed as Threatened under the EPBC Act or BC Act were identified in the desktop
assessment as potentially occurring in the survey area. Sixty-six Priority flora species were determined
to potentially occur. Of these, nine species are considered likely to occur, 11 species may occur, and
the remaining 46 species are unlikely to occur. Species considered likely to, or may occur, are detailed

in Table 13.

Numerous species considered unlikely to occur are associated with Mt Weld and Weld Ranges,

therefore suitable habitat is not present within the survey area. The comprehensive desktop results are

presented in Appendix A and mapped on Figure 6.

Table 13  Significant flora considered known or likely to occur in the survey area

WA
Species Cons. Habitat Justification
Code
Calandrinia butcherensis P1 Red sands on flats Located directly adjacent to survey
area, habitat present
Calandrinia sp. Boolardy P1 Flat. Low plain. Red/orange Recorded close to survey area
Station (P. Jayasekara 719- sand/clay.
JHR-01)
Eremophila muelleriana P3 Red sand, sandy clay, lateritic | Known to occur within the area
sand. Flats, sand dunes, hills. | directly adjacent to the survey
area, habitat present
Eremophila simulans subsp. | P3 Found on rangeland plains Known to occur within the area
megacalyx road verge with red, sandy adjacent to the survey area
gravel laterite.
Gunniopsis divisa P3 Loam, quartz. Roadsides. IN Recorded during 2014 surveys,
the Murchison, Yalgoo IBRA suitable habitat present
regions
Hemigenia tysonii P3 Red Sands, plains and gently | Recorded during 2014 surveys,
undulating dunes. suitable habitat may be present.
Ptilotus beardii P3 Clayey soils. Saline flats, low Recorded during 2014 surveys,
breakaways. suitable habitat present.
Sauropus sp. Woolgorong P3 Red sand. Plains. Recorded during 2014 and 2020
(M. Officer s.n. 10/8/94) surveys, suitable habitat present.
Verticordia jamiesonii P3 Sandy clay soils. Lateritic Recorded during 2014 surveys,
breakaways. suitable habitat present.

Priority Species Department of Environment and Conservation’s Priority Species List: Priority 1, P2, P3, P4
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5.3 Conservation Significant Fauna

The desktop fauna assessment identified 26 conservation significant fauna species that could
potentially occur within the survey area. This included four species (Golden Gudgeon Hypseleotris
aurea, Night Parrot Pezoporus occidentalis, Woma Aspidites ramsayi [southwest subpop] and Arid
bronze azure butterfly Ogyris subterrestris petrina) DBCA specifically requested AECOM to assess in
2020.

The likelihood of occurrence of fauna species was determined by assessing the likely presence of
suitable habitat in the survey area and reviewing the recent records and distribution of the species. This
assessment determined that:

e Three species are ‘likely to occur’.
e Twelve species ‘may occur’.
e Eleven species are ‘unlikely to occur’.

The fifteen species considered as ‘likely to occur’ and ‘may occur’ in the survey area include eight bird,
one mammal, one reptile and one invertebrate species. Table 14 identifies these species and provides
relevant ecological information. The conservation significant categories as defined by DBCA, the BC
Act and the EPBC Act are defined in Section 3.0. The full desktop assessment for all fauna species and
their likelihood of occurrence in the survey area are presented in Appendix A2.
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6.0 Field Survey Results and Discussion

6.1 Vegetation
6.1.1 Vegetation Communities

No TECs or PECs were anticipated to occur, and none were recorded in the survey area. Two native
vegetation communities were defined and mapped by comparing floristic data from 5 relevés and past
survey data (Table 15). The vegetation was largely homogenous, characterised by Mulga Open
Woodlands on hard clay on flat terrain, sometimes with quartz on the surface.

Vegetation communities are mapped in Figure 7.
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6.1.2 Condition

Boolardy station has been used for sheep and cattle grazing since 1876. The impact of this, combined
with a drying climate, is prevalent across the survey area (Plate 1). It has resulted in a loss of total
biomass, erosion of the surface, and soil compaction. The ‘native vegetation’ currently present is
unlikely to be a good reflection of pre-European vegetation. Lacking a suitable reference of condition,
the entire survey area has been considered in ‘Very Good’ condition. Vegetation condition is mapped in
Figure 7.

Plate 1 Dry conditions in the survey area at Boolardy Station
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6.2 Flora
6.2.1 Diversity

A total of 34 native flora species from 15 genera and 12 families were recorded. Two weed species
were recorded during the survey: *Cenchrus Ciliaris and *Erodium aureum.

Three specimens that were collected for confirmation lacked suitable material for a confident
identification. Two of these collections were submitted to the WA Herbarium for formal identification, as
Priority species were identified within the desktop belonging to the same genus. One Ptilotus sp. was
unable to be identified confidently to species level due to dry condition of the plant in situ, which
precluded collection for formal identification. However, based on the appearance of the dried plant
material in the field and the local habitat, this specimen was considered unlikely to be P. beardii.

The complete species list is provided in Appendix B. All site data is presented in Appendix C.
6.2.2 Conservation Significant Flora

No Threatened flora species listed under the EPBC Act or the BC Act and no Priority flora listed by
DBCA were recorded. Rationale as to why these species may not have been identified during the field
survey is included below in Table 16.

Table 16 Rationale for the absence of Priority flora considered likely to occur in the initial desktop assessment

Species Habitat Rationale

Calandrinia P1 Red sands on flats No suitable habitat was identified for this

butcherensis species.

Calandrinia sp. P1 Flat. Low plain. Red/orange Suitable habitat was identified for this species,

Boolardy Station (P. sand/clay. however as it is an annual species it may not

Jayasekara 719- have been detectable due to the survey timing.

JHR-01)

Eremophila P3 Red sand, sandy clay, Marginal habitat was identified for this species,

muelleriana lateritic sand. Flats, sand however if present it should have been
dunes, hills. identifiable when sterile.

Eremophila P3 Found on rangeland plains Suitable habitat was identified for this species,

simulans subsp. road verge with red, sandy however if present it should have been

megacalyx gravel laterite. identifiable when sterile.

Gunniopsis divisa P3 Loam, quartz. Roadsides. In | Suitable habitat was identified for this species,
the Murchison, Yalgoo IBRA | however as it is an annual species it may not
regions have been detectable due to the survey timing.

Hemigenia tysonii P3 Red Sands, plains and No suitable habitat was identified for this
gently undulating dunes. species.

Ptilotus beardii P3 Clayey soils. Saline flats, low | No suitable habitat was identified for this
breakaways. species.

Sauropus sp. P3 Red sand. Plains. No suitable habitat was identified for this

Woolgorong (M. species.

Officer s.n. 10/8/94)

Verticordia P3 Sandy clay soils. Lateritic No suitable habitat was identified for this

Jjamiesonii breakaways. species.
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6.3 Fauna
6.3.1 Fauna Inventory

Sixty-two fauna species were recorded during the 2022 field survey comprising 45 bird, 11 mammal
(including six introduced), five reptile and one amphibian species. The complete faunal species
inventory is presented in Appendix D.

A fauna species of unknown conservation status was observed within the survey area, specifically
within the Construction Compound and Access area. The individual was disturbed resting in the
entrance of a burrow at the base of a tree, likely sunbathing. It retreated rapidly down the burrow upon
approach and only general features were able to be observed. The animal was a mammal, small in size
(approximately 8-16 cm in body size) and light brown in body colour. The species is unknown, but the
appearance of the animal indicates that it belongs to the family Dasyuridae, which are carnivorous
marsupials. The burrow had one main entrance, with a secondary small “pop hole” exit approximately a
metre back (Plate 2). No clear tracks were located around the burrow and multiple types of scat were
observed in close proximity, one of which was approximately 1-2 cm long and consisted of the remains
of insects and small vertebrates (Plate 3). The observation was made in the afternoon, with the
entrance of the burrow in partial sunlight.

Five species were determined to be potential options for the identity of the unknown animal. These
species are outlined in Table 17, below, and are considered the most likely identification for the
unknown animal based on size, habitat, behaviour and known distribution. It includes two Priority fauna
species, one of which has been identified in the desktop assessment. In order to accurately identify this
individual and eliminate any potential Priority species as the correct identity, it is recommended to install

Plate 2 Burrow
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Plate 3 Scat present near the burrow entrance
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P WOOLLEY
Plate 97  Entrance to the burrow of a Mulgara near Ayers Rock, Northern
Territory. The burrow had one large hole and one pop-hole (positions
arrowed) (page 222).

Plate 4 Typical burrow for a Brush-tailed Mulgara (image obtained from Van Dyck and
Strahan, 2008)

AT

Plate 5 Typical scat for a Brush-tailed Mulgara (image obtained from Van Dyck and Strahan, 2008)
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6.3.2 Conservation Significant Fauna

Four conservation significant fauna species listed as Marine under the EPBC Act were recorded during
the survey. These include:

e  Black-faced Cuckoo-shrike Coracina novae-hollandiae.
e  Whistling Kite Haliastur sphenurus.

e  Welcome Swallow Hirundo neoxena.

e Australasian Pipit Anthus australis.

6.3.2.1 Western Spiny-tailed Skink

The Western Spiny-tailed Skink Egernia stokesii badia is listed under the EPBC Act as Endangered and
under the WC Act as Vulnerable. It belongs to the cunninghamii group; a group of moderately large,
rock-dwelling reptiles (Chapple, 2003). Two colour forms exist; the brown form and black form, the latter
is delineated from the former by its black colouration, lack of patterning in adults and differing head and
scale morphology (DotEE, 2020). Western Spiny-tailed Skinks are saxicolous (rock dwelling), occupying
rock crevices in large, isolated rocky outcrops, typically granite (Duffield & and Bull, 2002).

Occasionally, hollow logs or semi-arboreal habitats are utilised for shelter, with the brown form
predominantly occupying York Gum woodland (Chapple, 2003). Crevices occupied by the black form of
Western Spiny-tailed Skink are usually identifiable by a “latrine” or scat pile, resulting from regular
defecation of all family members, in close proximity to the entrance (Chapple, 2003). This species has
previously been recorded within Boolardy Station during previous surveys and as such was the subject
of a targeted search during the 2022 survey.

Granite outcrops were searched for during the field survey, however no suitable habitat was identified
for the Western Spiny-tailed Skink.

6.3.2.2 Northern Shield-back Trapdoor Spider

AECOM (2014) and a subsequent targeted survey by Phoenix (2015) recorded a threatened trapdoor
spider species (Idiosoma nigrum) twice within the survey and surrounding area. However, in 2018, a
conservation systematics review was published (Rix et al., 2018) that detailed the revision of the genus
Idiosoma. One of the results of this review was that . nigrum was shown to contain multiple species
and the distribution of /. nigrum included only those populations within the central and central-western
Wheatbelt bioregion (Rix et al., 2018).

The Idiosoma populations recorded through the Murchison bioregion are now regarded as the Northern
Shield-backed Trapdoor Spider 1. clypeatum (Rix et al, 2018). The review concluded that /. clypeatum is
the only known species from this genus in the Murchison bioregion (Rix et al., 2018) and its distribution
seems to be strongly correlated with annual rainfall of less than 250 mm. The species is Priority 3 listed
by the DBCA.

No trapdoor spider burrows were observed during the field survey.
6.3.2.3 Additional Species

Based on the desktop assessment and the field survey, the following additional conservation significant
fauna species have the potential to utilise the habitats within the survey area:

e Six threatened, Marine and Migratory listed waders and waterbird species (Curlew Sandpiper
Calidris ferruginea, Long-toed Stint Calidris subminuta, Gull-billed Tern Gelochelidon nilotica,
Australian Painted Snipe Rostratula australis, Wood Sandpiper Tringa glareola, Common
Greenshank Tringa nebularia) that may seasonally utilise the marginal channel and creek line
habitats:

e  Peregrine Falcon Falco peregrinus (listed as OS under the BC Act) may utilise the major channel
creek lines with large eucalypts.

e Long-tailed Dunnart Sminthopsis longicaudata (listed as P4 by DBCA) may utilise the sandplain
habitat which contains a higher density of grasses.

Refer to Table 18 and Appendix A for further detail on all of these conservation significant species.
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6.3.3 Introduced and Naturalised Fauna

Six introduced and naturalised fauna species were recorded through anecdotal evidence such as scats
and tracks:

e  Camel Camelus dromedaries.

e Cat Felis catus.

e Dingo Canis familiaris dingo.

e  European Cattle Bos primigenius taurus.
e  Goat Capra hircus.

e Rabbit Oryctolagus cuniculus.

All of these species except for European Cattle are Declared Pests (C3 Management) under the BAM
Act and were identified indirectly (scats and tracks) sporadically.

The C3 Management category is defined as the following:

Organisms that should have some form of management applied that will alleviate the harmful impact of
the organism, reduce the numbers or distribution of the organism or prevent or contain the spread of the
organism.

As these species are widespread throughout the state, management actions may consist of measures
to limit their numbers. This could include the removal of artificial water sources such as unused
livestock troughs, the use of professional shooters to remove feral camels, goats and cattle or the
release of biological agents such as myxomatosis or calicivirus for rabbits.

Dingos are currently also listed as a Declared Pest as Canis familiaris under the BAM Act due to
predation risk for livestock, however they are also considered a naturalised species within Australia.

6.3.4 Fauna Habitats

Fauna habitat throughout the survey area is homogenous, characterised by vegetation on hardpan plain
with intermittent sandplains. Three habitat types were mapped; hardpan plains, areas of channels and
creeks, and vegetation on sandplains.

Minimal variation in microhabitats and habitat complexity occurs throughout these habitat types,
reflected in the density of understorey plants and the abundance of large logs. Dense understorey was
restricted to small patches within the three habitat types. Dense understorey provided adequate fauna
refuge that led to high species diversity in these areas detected through evidence of use. No boulders,
outcrops, or large rocks were recorded, thereby reducing the availability of microhabitat.

The sandplains habitat included grasses as groundcover, providing suitable habitat for small mammal
and reptile species. Grasses and annual herbs have likely increased in abundance since destocking
occurred a few years ago.

Table 18 describes the three fauna habitats, includes the area and percentage these cover within the
survey area, and the conservation significant fauna species that may utilise these habitats. Refer to
Figure 7 for habitat mapping.
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7.0 Conclusions

Ecological assessments including a flora and vegetation assessment and basic fauna assessment
were undertaken on Boolardy Station for the Square Kilometre Array Project in May 2022. The
assessment included a desktop assessment, field surveys and data analysis. A summary of the
ecological assessments, with a focus on significant findings, is presented below:

e No Threatened or Priority Ecological Communities were anticipated to occur and none were
recorded. Two native vegetation communities were recorded and mapped. None are considered
regionally significant as vegetation communities were widespread and common in the area. The
area comprises largely of Acacia open woodland.

e The region was noted to be very dry and has been impacted from extensive historical grazing. This
has led to a reduced biomass, significant erosion, and compacted soil profile.

e No Threatened or Priority flora species were recorded.

e Three broad fauna habitats were defined and mapped, comprising hardpan plain and intermittent
sandplain, channels and creek lines and sandplains.

e  One mammal that was observed during the survey was unable to be accurately identified to
species. Available information of indirect evidence (scat and burrow) suggest it is a member of the
Dasyuridae family which includes two potential Priority species that may occur in the area. Further
investigation would be required to verify the identification of this species.

No suitable habitat for the Threatened skink was identified and no trapdoor spider burrows were
recorded. The Project was completed successfully with two limitations identified. Firstly, the seasonality
of the survey meant that annual Priority flora would not have been present at the time. Furthermore,
one fauna individual (likely belonging to the family Dasyuridae) was unable to be confirmed to species
level and may represent a Priority.
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Appendix B

Flora Species by Family
by Community Matrix



60684770 - SKA Ecological Assessment

Appendix B - Flora Species by Family by Community Matrix

Vegetation Community

Family Taxon
AfEfPo ApAgEf
Amaranthaceae
Ptilotus obovatus X
Ptilotus sp. X
Apocynaceae
Marsdenia australis X
Chenopodiaceae X
Salsola australis X
Sclerolaena densiflora X
Sclerolaena recurvicupsis X
Colchicaceae
Wurmbea densiflora X

Fabaceae
Acacia aptaneura
Acacia fuscaneura
Acacia incurvaneura
Acacia kempeana
Acacia synchronicia
Acacia sp. X
Acacia tetragonophylla

Senna artemisioides subsp. helmsii
Senna artemisioides subsp. petiolaris
Senna glaucifolia X
Senna sp. Meekatharra (E. Bailey 1-26) X
Frankeniaceae
Frankenia pauciflora X
Geraniaceae
*Erodium aureum X
Malvaceae
Hibiscus burtonii X
Poaceae
*Cenchrus Ciliaris

Aristida holathera var. holathera
Dactyloctenium radulans
Eragrostis eriopoda

Eragrostis leptocarpa

Eriachne helmsii X
Tragus australianus

X X X X X X X

Proteaceae
Grevillea deflexa

x

Scrophulariaceae
Eremophila forrestii

Eremophila pterocarpa

Eremophila jucunda subsp. jucunda
Scaevola spinescens

X X X X

Solanaceae

Solanum lasiophyllum X X
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Flora Site Data



AECOM Ecological Assessment — Square Kilometre Array C-1

Appendix C — Flora Site Data

Site No: SKAR001 Date: 2022 Longitude: 116.573064 Latitude: -26.962246
Type: Releve Soil Types: Sand, Clay

Topography: Plains Soil Description: Red Dry

Outcrops: None Fire: 10+

Condition: Very Good Condition Notes: History of grazing

Vegetation Type: ApAgEf

Vegetation Description: Acacia aptaneura and Acacia fuscaneura tall shrubland over

Eremophila jucunda subsp. jucunda, Senna artemisioides subsp. helmsii and Ptilotus obovatus low
open shrubland over Eriachne helmsii scattered tussock grasses over Aristida holathera var.
holathera scattered annual grasses over *Erodium aureum scattered herbs

Taxon Height (m) Cover (%)
Acacia aptaneura 3.7 5
Acacia fuscaneura 3.2 5
Acacia tetragonophylla 2.2 0.1
Aristida holathera var. holathera 0.2 0.5

Dactyloctenium radulans 0.1 0.1



AECOM Ecological Assessment — Square Kilometre Array
Taxon Height (m)
Eremophila forrestii 1.1
Eremophila jucunda subsp. jucunda 0.8
Eriachne helmsii 0.5
*Erodium aureum 0.1
Marsdenia australis 1.7
Ptilotus obovatus 0.5
Sclerolaena densiflora 0.4
Senna artemisioides subsp. helmsii 0.6
Solanum lasiophyllum 0.5

Tragus australianus 0.1

Cover (%)

0.1

2

1

0.5

0.1

0.5

0.1

0.1

C-2




AECOM Ecological Assessment — Square Kilometre Array C-3

Type: Releve Soil Types: Sand, Clay
Topography: Plains Soil Description: Red, Dry
Outcrops: None Fire: 10+

Condition: Very Good Condition Notes: History of grazing

Vegetation Type: ApAgEf

Vegetation Description: Acacia aptaneura tall shrubland over Senna artemisioides subsp. helmsii
and Eremophila jucunda subsp. jucunda open shrubland over Ptilotus obovatus scattered low shrubs

Taxon Cover (%)
Acacia aptaneura 4.5 11
Acacia tetragonophylla 0.8 0.1
Aristida holathera var. holathera 0.2 0.1
Eremophila forrestii 0.5 0.1
Eremophila jucunda subsp. jucunda 1.1 0.5
Ptilotus obovatus 0.6 1
Senna artemisioides subsp. helmsii 1.5 2
Solanum lasiophyllum 0.5 0.1

Wurmbea ?flavanthera 0.1 0.1




AECOM Ecological Assessment — Square Kilometre Array C-4

Type: Releve Soil Types: Sand, Clay
Topography: Plains Soil Description: Red, Dry
Outcrops: None Fire: 10+

Condition: Very Good Condition Notes: History of grazing

Vegetation Type: ApAgEf

Vegetation Description: Senna sp. Meekatharra and Senna artemisioides subsp. helmsii open
shrubland over Salsola australis, Sclerolaena densiflora and Sclerolaena recurvicuspis scattered low
shrubs.

Taxon Height (m) Cover (%)
Acacia kempeana 13 0.1

-y 0.2 0.1
Aristida holathera var. holathera
Hibiscus ?sp. Gardneri 0.4 0.1
Salsola australis 0.2 0.5
Sclerolaena densiflora 0.2 0.5
Sclerolaena recurvicuspis 0.3 0.5
Senna artemisioides subsp. helmsii 1.4 1
Senna sp. Meekatharra (E. Bailey 1-26) 1.8 5

Solanum lasiophyllum 0.6 0.1




AECOM Ecological Assessment — Square Kilometre Array C-5

Site No: SKAR004 Date: 2022 Longitude: 116.585067 Latitude: -26.949345
Type: Releve Soil Types: Clay

Topography: Plains Soil Description: Red, Dry

Outcrops: None Fire: 5-10 years

Condition: Very Good Condition Notes: History of grazing

Vegetation Type: ApAgEf

Vegetation Description: Eremophila pterocarpa tall open shrubland over
Senna artemisioides subsp. petiolaris and Senna sp. Meekatharra open shrubland over Aristida
holathera var. holathera scattered annual grasses.

Taxon Height (m) Cover (%)
Acacia synchronicia 12 01

-y 0.3 0.5
Aristida holathera var. holathera
Eremophila pterocarpa 2.3 6
Scaevola spinescens 1.6 0.1
Senna artemisioides subsp. petiolaris 1.4 2
Senna sp. Meekatharra (E. Bailey 1-26) 1.1 0.5

Solanum lasiophyllum 0.4 0.1




AECOM Ecological Assessment — Square Kilometre Array C-6

Type: Releve Soil Types: Sand, Clay
Topography: Plains Soil Description: Red, Dry
Outcrops: None Fire: 5-10 years

Condition: Very Good Condition Notes: History of grazing

Vegetation Type: AfEfPo

Vegetation Description: Acacia incurvaneura, Acacia kempeana and Acacia ?sibina scattered tall
shrubs over Solanum lasiophyllum scattered low shrubs over Eriachne helmsii open tussock
grassland over Ptilotus sp. scattered annual herbs

Bl A 9

Taxon Height (m) Cover (%)
Acacia ?sibina 4 0.5
o 3.6 1

Acacia incurvaneura

Acacia kempeana 2.1 0.5
Eriachne helmsii 0.5 15
Ptilotus sp 0.7 0.5
Senna glaucifolia 1.4 0.1

Solanum lasiophyllum 0.7 0.5




Appendix D

Fauna Inventory
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About AECOM

AECOM is the world’s premier infrastructure consulting firm,
delivering professional services throughout the project lifecycle —
from planning, design and engineering to program and construction
management. On projects spanning transportation, buildings, water,
energy and the environment, our public- and private-sector clients
rust us to solve their most complex challenges. Our teams are
driven by a common purpose to deliver a better world through our
unrivalled technical expertise and innovation, a culture of equity,
diversity and inclusion, and a commitment to environmental, social
and governance priorities. AECOM is a Fortune 500 firm and its
Professional Services business had revenue of $13.2 billion in fiscal
year 2022. See how we deliver what others can only imagine at
aecom.com and @AECOM.

@ aecom.com
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