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i

Executive Summary
It is the intent of the Water Corporation to construct a sewer pressure main from the Barrambie Way
Pump Station at the City of Swan to a discharge point, located in the City of Wanneroo. This is known
as the Sewer Pressure Main Project (the Project). Three alignment routes have been proposed and
these run adjacent to State Forest, Bush Forever sites and areas of remnant vegetation. The Project
will potentially result in the clearing of all native vegetation within the selected alignment route.
Biological assessments were commissioned to inform the Project approvals, including a detailed flora
and vegetation assessment, a Level 1 fauna survey and a targeted Black Cockatoo survey.

A desktop study was completed incorporating results (where relevant) from the DBCA database,
NatureMap and the EPBC Act Protected Matters Search Tool (PMST). The desktop flora study
identified 34 Threatened and Priority flora species that potentially occur. In addition, one Threatened
Ecological Community (TEC) listed under the EPBC Act, one TEC listed by Department of
Biodiversity, Conservation and Attractions (DBCA), and three Priority 3 communities that are mapped
as occurring within the Survey Area. Furthermore, 31 conservation significant fauna species that could
potentially occur within the Survey Area were identified. The species likely to occur in the Survey Area
are four bird species; Great Egret, Forest Red-tailed Cockatoo, Carnaby's Cockatoo and the Rainbow
Bee-eater; and one mammal species, the Quenda.

Field surveys were carried out concurrently over the course of three days from 24 - 26 October 2017.
The flora and vegetation of the Survey Area was represented by ten quadrats (10 x 10 m) and five
relevés. A total of 133 flora species were recorded including one Priority 4 species Jacksonia sericea.
This species is considered locally common and is often found on roadsides and near the edge of
remnant native vegetation. Five populations of J. sericea were recorded, incorporating approximately
40 individuals.

Floristic Community Type (FCT) analysis was conducted to infer the FCTs present in the Survey Area.
The results indicate the presence of four FCTs including three Banksia Woodlands and one Melaleuca
preissiana dampland. None of the FCTs identified represent a Threatened or Priority ecological
community.

The Banksia Woodlands of the Swan Coastal Plain TEC assessment was undertaken at a vegetation
type scale for the Project. Vegetation types considered likely to represent the TEC were assessed
against the key diagnostic characteristics and the condition and size thresholds applied. Vegetation
types BmDtPo and BmJsMp were representative of the Banksia Woodland TEC, and were mapped for
12.95 ha within the Survey Area. This TEC is listed as Endangered under the EPBC Act. Areas
mapped as this TEC also represent the Priority 3 PEC, Banksia Dominated Woodlands of the SCP. No
other TECs or PECs were identified as present within the Survey Area.

The vegetation condition was ‘Cleared’ to ‘Degraded’ throughout the Survey Area with minimal areas
considered to be in ‘Very Good’ condition. Degradation of condition was caused by extensive clearing
for urban development, road construction and the invasion of weed species causing displacement of
native vegetation.

The Level 1 fauna survey primarily focused on mapping of fauna habitat and assessing the potential
presence of conservation significant fauna within the Survey Area. The targeted Black Cockatoo
survey assessed foraging, breeding and roosting habitat. Observations of Black Cockatoos and their
foraging evidence were also recorded opportunistically.

Thirty-seven fauna species were recorded within the Survey Area. Of the 37 fauna species observed,
five species were of conservation significance. These comprised Carnaby’s Cockatoo, orest Red-tailed
Black Cockatoo, Magpie Lark, Quenda and Tammar Wallaby. Six introduced fauna species were
recorded including four Declared Pests (Feral Dog, European Wild Rabbit, Rainbow Lorikeet and Red
Fox).
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Eight fauna habitats were mapped in the Survey Area. Apart from the Cleared Ground fauna habitat,
the most common is the modified Parkland, Planted Trees and Maintained Gardens. This habitat is
varied and includes large stands of planted introduced eucalypts, maintained verges, lawns parks and
gardens.  It occupies approximately 10% (32 ha) of the Survey Area. This fauna habitat would be
utilised by conservation significant species such as the Forest Red-tailed Black Cockatoo
(Calyptorhynchus banksii naso) and Carnaby's Cockatoo (Calyptorhynchus latirostris).

The Survey Area contains a total of 234 native eucalypt trees and 220 introduced eucalypt trees with a
DBH >500 mm. Sixteen of these trees had 33 hollows that could potentially support breeding Black
Cockatoos. The Swan Coastal Plain (SCP) is used by Black Cockatoos primarily for foraging
resources, however their breeding ranges are expanding due to heavy historic clearing, and small
patches of breeding habitat are now being utilised across the SCP.

The Survey Area contains a total of 32.02 ha of Very High and High Quality foraging habitat for
Carnaby’s Cockatoo. This generally consisted of Banksia woodland and open Marri forest with
breeding and potential breeding trees. The Survey Area contains a total of 11.8 ha of Very High and
High Quality foraging habitat for the Forest Red-tailed Black Cockatoo. This generally consists of open
Marri forest and Banksia woodlands with Marri and Jarrah, both containing breeding and potential
breeding trees.

The biological assessments were successfully completed for the Project with no significant limitations
identified. Two minor limitations associated with the flora and vegetation assessment include the lack
of access to Telstra private owned land, and the Banksia TEC assessment was completed at the
vegetation type scale rather than patch scale. For the purpose of this assessment, the results of the
survey will still inform environmental constraints mapping for the Project.
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1

1.0 Introduction

1.1 Background

Water Corporation is proposing to construct a sewer pressure main from the Barrambie Pump Station
at the City of Swan to a discharge point, located in the City of Wanneroo. The Water Corporation
engaged AECOM Australia Pty Ltd (AECOM) to complete a Flora and Vegetation Survey, Fauna
Survey and targeted Black Cockatoo Survey.

Proposed alignment routes are being assessed for the Project, all of which follow existing roads and
will intersect urban environments and semi-rural environments. Proposed alignment routes currently
being investigated and investigated during this survey include:

· Barrambie Way PS – Gnangara Road

· Barrambie Way PS – Lord Street – Marshall Road – Alexander Drive – Gnangara Road

· Barrambie Way PS – Lord Street – Marshall Road – Hepburn Ave – Alexander Drive – Gnangara
Road.

The proposed alignment routes will run adjacent to State Forest, Bush Forever sites and areas of
remnant vegetation. The proposed sewer pressure main project will potentially result in the clearing of
all native vegetation within the selected alignment route.

1.2 Location

The Survey Area is located mostly within the City of Swan, approximately 6 kilometres (km) from the
town of Ellenbrook and approximately 15 km from Perth City, Western Australia. The Project alignment
routes (Section 1.1) are located along the boundary of Whiteman Park and a number of Bush Forever
sites, following Lord Street (north-south), Marshall Road (east-west), Hepburn Avenue (southeast-
northwest), Alexander Drive (north-south), Gnangara Road (east-west). A small portion of the Survey
Area extends west into Alexander Heights into City of Wanneroo through light industrial land. The
Survey Area is shown in Figure 1.

1.3 Objectives

The objective of the project is to prepare a biological report detailing the environmental values of the
Survey Area in particular their spatial location and conservation significance. The report will be used to
inform the planning of the pressure main route and infrastructure location with consideration to
environmental sensitivity of the area and reducing environmental impacts.

A detailed flora and vegetation assessment, level 1 Fauna assessment and Black Cockatoo survey
were undertaken, with specific objectives comprising:

· Desktop assessment: review of existing information of environmental values incorporating flora,
vegetation and fauna of conservation significance listed both under State and Federal legislation.

· Detailed flora and vegetation assessment:

- Determine the presence or absence of Threatened or Priority Flora.

- Map and delineate vegetation communities and vegetation condition.

· Level 1 Fauna Assessment

- Conduct assessment in accordance with methodologies stated in EPA Guidance
Statement 56.

- Record observable evidence of fauna activity at the site.

- Determine potential significant fauna habitats present at the site.

- Black Cockatoo foraging, roosting and breeding habitat assessment.
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The survey results were collated and communicated in this technical report which describes the
methods used to complete the surveys, results, discussion of results and conclusions and
recommendations.
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2.0 Legislative Framework

2.1 Overview

Table 1 summarises the key legislation governing the protection and management of Western
Australia’s conservation significant flora, fauna and communities.

Table 1 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.

EPBC Act Referral Guidelines for Three
Threatened Black Cockatoo Species, 2012

These guidelines are intended to assist proponents
in determining whether an action needs to be
referred to the Australian Government. Definitions
of habitat are provided as are criteria used to judge
significant impact for these black Cockatoo species.

EPBC Act Draft Referral Guidelines, 2017 These draft guidelines are intended to assist
proponents in determining whether an action needs
to be referred to the Australian Government.
Definitions of habitat are provided as are criteria
used to judge significant impact for these black
Cockatoo species.

Western Australia

Wildlife Conservation Act 1950 (WC Act) Provides for the conservation and protection of
Western Australia’s wildlife.

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, 2004

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 – Sampling
Methods for Terrestrial Vertebrate Fauna,
2010

Provides advice on fauna sampling techniques and
methodologies for different regions of the State and
the analysis, interpretation and reporting
requirements for EIA.

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.
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2.2 Federal Legislation - EPBC Act

2.2.1 Matters of National Environmental Significance

The EPBC Act is the main piece of Federal legislation protecting biodiversity in Australia. All Matters of
National Environmental Significance (MNES) are listed under the EPBC Act. These include:

·  listed threatened species and ecological communities

·  migratory species protected under international agreements

·  Ramsar wetlands of international importance

·  the Commonwealth marine environment

·  world Heritage properties

·  national Heritage places

·  Great Barrier Reef Marine Park

·  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 a 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.

2.2.2 Flora and Fauna

Species at risk of extinction are recognised at a Commonwealth level and are categorised in one of six
categories as outlined in Table 2.

Table 2 Categories of Species Listed under Schedule 179 of the EPBC Act

Conservation Code Category

Ex Extinct Taxa which at a particular time if, at that time, there is no reasonable
doubt that the last member of the species has died.

ExW Extinct in the Wild Taxa which is known only to survive in cultivation, in captivity
or as a naturalised population well outside its past range; or it has not been
recorded in its known and/or expected habitat, at appropriate seasons, anywhere
in its past range, despite exhaustive surveys over a time frame appropriate to its
life cycle and form.

CE Critically Endangered Taxa which at a particular time if, at that time, it is facing
an extremely high risk of extinction in the wild in the immediate future, as
determined in accordance with the prescribed criteria.

E Endangered Taxa which is not critically endangered and it is facing a very high
risk of extinction in the wild in the immediate or near future, as determined in
accordance with the prescribed criteria.

V Vulnerable Taxa which is not critically endangered or endangered and is facing a
high risk of extinction in the wild in the medium-term future, as determined in
accordance with the prescribed criteria.
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Conservation Code Category

CD Conservation Dependent Taxa which at a particular time if, at that time:
the species is the focus of a specific conservation program the cessation of which
would result in the species becoming vulnerable, endangered or critically
endangered the following subparagraphs are satisfied:

- the species is a species of fish

- the species is the focus of a plan of management that provides for
management actions necessary to stop the decline of, and support the
recovery of, the species so that its chances of long term survival in nature
are maximised the plan of management is in force under a law of the
Commonwealth or of a State or Territory cessation of the plan of
management would adversely affect the conservation status of the species.

2.2.3 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

·  development of conservation advice and recovery plans for listed ecological communities

·  recognition of key threatening processes

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

Categories of federally listed TECs are described in Table 3.

Table 3 Categories of TECs  Listed under the EPBC Act

Code 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.

V 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.

2.3 Western Australian Legislation
2.3.1 Flora and Fauna

Threatened flora are plants which have been assessed as being at risk of extinction (DPaW, 2017).
Under the WC Act, 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 WC Act. These categories are defined in
Table 4.
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Table 4 Conservation Codes for WA Flora and Fauna Listed under the Wildlife Conservation Act 1950  (Nov 2015)

Code Category

CR Critically Endangered Species
Threatened species considered to be facing an extremely high risk of extinction in
the wild. Published as Specially Protected under the Wildlife Conservation Act
1950, in Schedule 1 of the Wildlife Conservation (Specially Protected Fauna)
Notice for Threatened Fauna and Wildlife Conservation (Rare Flora) Notice for
Threatened Flora.

EN Endangered Species
Threatened species considered to be facing a very high risk of extinction in the
wild. Published as Specially Protected under the Wildlife Conservation Act 1950, in
Schedule 2 of the Wildlife Conservation (Specially Protected Fauna) Notice for
Threatened Fauna and Wildlife Conservation (Rare Flora) Notice for Threatened
Flora

VU Vulnerable Species
Threatened species considered to be facing a high risk of extinction in the wild.
Published as Specially Protected under the Wildlife Conservation Act 1950, in
Schedule 3 of the Wildlife Conservation (Specially Protected Fauna) Notice for
Threatened Fauna and Wildlife Conservation (Rare Flora) Notice for Threatened
Flora.

EX Presumed Extinct Species
Species which have been adequately searched for and there is no reasonable
doubt that the last individual has died. Published as Specially Protected under the
Wildlife Conservation Act 1950, in Schedule 4 of the Wildlife Conservation
(Specially Protected Fauna) Notice for Presumed Extinct Fauna and Wildlife
Conservation (Rare Flora) Notice for Presumed Extinct Flora.

IA Migratory birds protected under an international agreement
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 the Bonn Convention, relating to the protection of migratory
birds. Published as Specially Protected under the Wildlife Conservation Act 1950,
in Schedule 5 of the Wildlife Conservation (Specially Protected Fauna) Notice.

CD Special conservation

OS Special protection for reasons other than those already mentioned

Species that have not yet been adequately surveyed to warrant being listed under the WC Act, or are
otherwise data deficient, are added to a 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 5.
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Table 5 Conservation Codes for WA Flora and Fauna as Listed by DBCA and Endorsed by the Minister for
Environment

Code Category

P1 Priority One – Poorly Known Species
Species that are known from one or a few collections or sight records (generally
less than five), all on lands not managed for conservation, e.g. agricultural or
pastoral lands, urban areas, Shire, Westrail and Main Roads WA road, gravel and
soil reserves, and active mineral leases and under threat of habitat destruction or
degradation. Species may be included if they are comparatively well known from
one or more localities 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 collections or sight records, some of
which are on lands not under imminent threat of habitat destruction or degradation,
e.g. national parks, conservation parks, nature reserves, State forest, vacant Crown
land, water reserves, etc.
Species may be included if they are comparatively well known from one or more
localities 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 collections or sight records from several localities not
under imminent threat, or from few but widespread localities 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 localities 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 do not qualify for Conservation Dependent, but that are
close to qualifying for Vulnerable.

c. (c) Species that have been removed from the list of threatened species during
the past five years for reasons other than taxonomy.

2.3.2 Vegetation Communities

Threatened Ecological 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 6.

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 7.
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DBCA requires that all Priority and Threatened ecological communities are considered during
environmental impact assessments and clearing permit applications.

There is currently no formal protection afforded to TECs or PECs listed at the state level.

Table 6 Conservation Codes for State Listed Ecological Communities

Code Category

PD Presumed Totally Destroyed

CR Critically Endangered

EN Endangered

VU Vulnerable

Table 7 Conservation Categories for Priority Ecological Communities

Code Category

P1 Priority One: poorly-known ecological communities

P2 Priority Two: poorly-known ecological communities

P3 Priority Three: poorly known ecological communities

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

2.3.3 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.



AECOM CS00854 Ellenbrook Barrambie Wy New PM & M&E
Flora, Vegetation and Fauna Assessment

\\AUPER1FP001.AU.AECOMNET.COM\Projects\605X\60553895\8. Issued Docs\8.1 Reports\60553895_REP_Barrambie_Rev0.docx
Revision 0 – 09-Jan-2018
Prepared for – Water Corporation – ABN: 28 003 434 917

10

3.0 Existing Environment

3.1 Climate

The Project is located in Perth which experiences a Mediterranean climate. A Mediterranean climate is
characterised by warm to hot dry summers and mild to cool wet winters. The Mediterranean climate in
Australia is a result of the Indian Ocean High, a high pressure cell that shifts towards the poles in
summer and the equator in winter, playing a major role in the formation of the deserts of Western
Australia, and the Mediterranean climate of southwest and south-central Australia. Precipitation occurs
during winter months, with the possibility of some summer storms. Comprehensive climate data was
obtained from Perth Airport (station 9021) obtained from BOM (2017) (Figure 2).

Perth Airport experiences annual rainfall of 764.8 mm. 2017 rainfall data shows similar rainfall,
receiving 713.6 mm in the 12 months preceding the field survey. Rainfall has been sporadic, with
significant winter rainfall in January and February, followed by low rainfall in April to June. Above
average rainfall in the late winter months including July to September indicate that October was a
good time to conduct the field surveys. Maximum and minimum temperatures did not deviate from
mean values in the months preceding the survey. Climate is therefore not considered a limitation on
survey results.

Figure 2 Rainfall data from Perth Airport weather station (9021) statistics including rainfall, maximum and minimum
temperatures for 2017 against mean values (BOM, 2017)

3.2 IBRA Regions

The Swan Coastal Plain bioregion, described in CALM (2002), includes Perth and the outer suburbs
(excluding the Hills suburbs). The Swan Coastal Plain consists of the Dandaragan Plateau and the
Perth Coastal Plain and is comprised of a narrow belt less than 30km wide of aeolian, alluvial and
colluvial deposits of Holocene or Pleistocene age (Gibson et al., 1994). A complex series of seasonal
fresh water wetlands, alluvial river flats, coastal limestone and several offshore islands are included in
the bioregion. Younger sandy areas and limestone are dominated by heath and/or tuart woodlands,
while Banksia and jarrah-Banksia woodlands are found on the older dune systems. The outwash
plains at the foot of the Darling Escarpment were once dominated by Casuarina obesa-marri
woodlands and Melaleuca shrublands. Extensive clearing has occurred on the Swan Coastal Plain for
urban and agricultural development. The region is divided into the Dandaragan Plateau and the Swan
Coastal Plain subregions (IBRA7, 2012).
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The Swan Coastal Plain subregion, described by Mitchell et al. (2002), is a low-lying coastal plain
covered with woodlands dominated by Banksia or Tuart on sandy soils, Casuarina obesa on outwash
plains, and paperbark in swampy areas. The area includes a complex series of seasonal wetlands and
includes Rottnest, Carnac and Garden Islands. Land use is predominantly cultivation, conservation,
urban and rural residential. The area contains a number of rare features including Holocene dunes
and wetlands and a large number of rare and threatened species and ecological communities.

3.3 Vegetation

The Survey Area is located on the Swan Coastal Plain and has been broadly characterised by Beard
(1979) into three Pre-European vegetation associations. Four Pre-European vegetation associations
occur within the Survey Area (Table 8).

Vegetation complexes within the Survey Area have been defined by Heddle et al. (1980) and are
based on vegetation in association with landforms and underlying geology. Three vegetation
complexes as described by Heddle et al. (1980) occur within the Survey Area (Table 9).

Table 8 Pre-European Vegetation (Beard, 1979)

Name Vegetation
Association Description

Bassendean 1001 Medium very sparse woodland; Jarrah, with low woodland;
Banksia and Casuarina

Bassendean 1018 Mosaic: Medium forest; Jarrah – Marri/Low woodland; Banksia
/Low forest; teatree/Low woodland; Casuarina obesa

Bassendean 1009 Medium woodland; Marri and River Gum

Spearwood 6 Medium woodland; Tuart and Jarrah

Table 9 Heddle et al.  (1980) Vegetation Complexes

Vegetation Complex Description

Karrakatta Complex – Central
and South

Predominantly open forest of E. gomphocephala-Corymbia calophylla and
woodland of E. marginata-Banksia spp.

Bassendean Complex –
Central and South

Ranges from woodland of Eucalyptus marginata, Allocasuarina and
Banksia on sand dunes to a low woodland of Melaleuca species, and
sedgelands on the low-lying depressions and swamps.

Southern River Complex Open woodland of Corymbia calophylla, Eucalyptus marginata, Banksia
species with fringing woodland of Eucalyptus rudis and Melaleuca
rhaphiophylla along creek beds.

3.4 Soils

There is one dominant soil type within the Survey Area, as mapped by the Australian Soil Atlas
(National Resource Information Centre, 1991). This is the Bassendean Sand formation which consists
of basal conglomerate overlain by dune quartz sand with heavy mineral concentrations.

The underlying geology has given rise to the soils of the area. The majority of the Survey Area occurs
within the Cb39 soil type. These soils are described as subdued dune-swale terrain with the chief soils
being leached sands.

A portion of the southern part of the Survey Area lies over the Cb38 and Mw31 soil types. The Cb38
soil type is described as sandy dunes with intervening sandy and clayey swamp flats. The chief soils
are leached sands, sometimes with a clay horizon on the dunes and sandy swamps. The Mw31 soils
are deeply incised, steep scarp and valley side slopes of the Darling scarp and its more deeply incised
tributary valleys. Chief soils of the steep scarp and valley side slopes, on which massive rock outcrops
are a feature.



AECOM CS00854 Ellenbrook Barrambie Wy New PM & M&E
Flora, Vegetation and Fauna Assessment

\\AUPER1FP001.AU.AECOMNET.COM\Projects\605X\60553895\8. Issued Docs\8.1 Reports\60553895_REP_Barrambie_Rev0.docx
Revision 0 – 09-Jan-2018
Prepared for – Water Corporation – ABN: 28 003 434 917

12

4.0 Methodology

4.1 Desktop Study

A detailed desktop assessment was conducted for the Project. The desktop assessment focussed on
defining the existing environment and determining the potential presence of Threatened and Priority
Fauna, and their habitats. Desktop database searches were requested for the Survey Area with a
10 km buffer. Sources consulted included:

·  Department of Biodiversity Conservation and Attractions (DBCA) Threatened Species and
Communities database

·  Western Australian Herbarium (WAH) records

·  NatureMap

·  Australian Museum Fauna Base

·  Environment Protection and Biodiversity Conservation Act (EPBC Act) Protected Matters Search
Tool (PMST)

·  Ellenbrook Rapid Bus Transit Biological Report (AECOM, 2016)

·  Alkimos Investigations (AECOM, unpublished).

All species of conservation significance will be considered and assessed to determine their likelihood
of occurrence within the Survey Area using categories outlined in Table 10. The outcomes of the
desktop assessment will provide an overview of the environmental value of the Project Area.

Table 10 Categories of Likelihood of Occurrence for Flora and Fauna Species

Likelihood
Category Flora Fauna

Likely to occur Habitat is present in the Project area
and the species has been recorded in
close proximity to the Project area

Project area is within the known
distribution of the species, habitat is
present in the Project area and the
species has been recorded in close
proximity to the Project area

May occur Habitat may be present and/or the
species has been recorded in close
proximity to the Project area

Project area is within the known
distribution of the species, marginal
habitat may be present and/or the
species has been recorded in close
proximity to the Project area

Unlikely to occur No suitable habitat is present and the
species has not been recorded in
close proximity to the Project area

Project area is outside the known
distribution for the species, or no
suitable habitat is present and the
species has not been recorded in
close proximity to the Project area
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4.2 Detailed Flora and Vegetation Survey

A detailed flora and vegetation assessment was undertaken utilising methods outlined in the EPA
(2016) Flora Survey Technical Guide. The assessment was completed by Floora de Wit (collection
permit SL 012180). Floora de Wit has 10 years’ experience undertaking flora and vegetation
assessments on the Swan Coastal Plain. Floora completed a Bachelor of Science in Environmental
Biology (Environmental Restoration) and completed a Postgraduate Diploma in Environmental
Management and Impact Assessment.

The field survey was undertaken on 24 October 2017. Floristic data was collected from 15 Sites which
included 10 quadrats, five relevés and 21 observation points (see Figure 3). The dataset was
supplemented by the Water Corporation Alkimos Investigations Project (Alkimos Project), and the
Ellenbrook Rapid Bus Transit Corridor survey (AECOM, 2016) to provided additional context and site
data in overlapping Survey Areas.

Quadrats followed DBCA’s Standard Operating Procedure (SOP) No. 6.1 - Establishing Vegetation
Quadrats (DEC, 2009). Quadrats were 10x10 metres (m) defined by a measuring tape and all four
corners permanently marked with jarrah pegs. Data collected from quadrats included the presence of
plant species, their cover abundance, structural composition of vegetation, physical environment, and
presence/absence of disturbance. Each Site was given a unique site number, and the following
parameters recorded:

·  date

·  location using hand-held GPS (accuracy of 5 m)

·  sample site type (quadrat/relevé and size)

·  photograph (northwest corner)

·  soil details (type, colour, moisture)

·  landform

·  vegetation condition using the Keighery (1994) scale and description of disturbance

·  fire history

·  comprehensive species list

- estimated height

- estimated percentage cover (for trees both percentage within quadrat and within community
was recorded to enable better description of vegetation community).

Vegetation communities were described and mapped as informed by field survey data. The National
Vegetation Information System (NVIS) format for descriptions will be applied to the Association level
as prescribed in the Flora Survey Technical Guide.

4.2.1 Vegetation Mapping

Vegetation mapping was completed by using ArcGIS 10.4 software. Aerial photographs, quadrat data
and observational data were used to define vegetation units. Quantitative flora species data were used
to define the vegetation communities. Vegetation communities were described and mapped based on
changes in dominant species composition and landform. Vegetation community descriptions were
based on the National Vegetation Information System (NVIS) framework (ESCAVI, 2003) at
Association level as prescribed in the Technical Guide, where descriptions include the dominant three
species of the classic three strata (over-, mid- and understorey species).

The comprehensive Keighery et al., (2012) southern Swan Coastal Plain dataset (SCP dataset) was
used to determine the Floristic Community Types (FCT) of each quadrat/vegetation type. A mapping
exercise was used to identify SCP quadrats that were within 40 km of the Survey Area. This included
557 quadrats representing 56 FCTs. The sub-set was reconciled with the Project quadrat data and
reviewed for compatibility. Nomenclature of flora species followed the WA Plant Census, current at the
time the analysis was undertaken. The combined dataset was imported in PC Ord. The Bray-Curtis
similarity index was used to identify the most similar SCP quadrats, and their associated FCT.
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Additional quadrat and desktop information such as geology, soils, landscape and historical
disturbance was considered to determine the final FCT, including descriptions provided in the Gibson
et al. (1994) reference material and Bush Forever (Government of WA, 2000). Inferred FCT results
presented in this report identifies the most similar SCP dataset quadrats relevant for each Project
quadrat, the similarity of these quadrats (represented as percentage) and what FCT they represent.

Patches of native vegetation that may represent the Banksia Woodlands TEC were assessed using
methods outlined in the Banksia Woodlands Conservation Advice (TSSC, 2016). The document
provides detailed descriptive methods for determining the presence of the TEC. In summary, the
identification of the TEC comprises four steps:

·  Step 1: use key diagnostic characteristics to determine if TEC is present, informed by the quadrat
data, FCT analysis results and vegetation type mapping

·  Step 2: determine condition of patch

·  Step 3: determine size of patch and consider minimum size threshold

·  Step 4: consider context of a patch that may affect the outcome.

The linear Survey Area includes a number of discreet patches of native vegetation that may represent
the TEC. The TEC assessment requires quantitative quadrat data to be collected within all discreet
patches to inform the TEC assessment. The Survey Area intersects with numerous patches varying in
size, and not every patch was able to be accessed and quadrats completed. Instead, for the
assessment patches are considered as vegetation types, with an assumption that all discreet patches
mapped as that vegetation type represents the TEC, provided it met the size and condition thresholds
informed by condition mapping and aerial imagery. The assessment methods implemented and
comprehensive results are provided in Appendix A.

Vegetation condition was mapped using the Keighery (1994) vegetation condition scale, informed by
quadrat data, survey observations, and weed infestations recorded.

4.3 Level 1 Fauna Survey

A Level 1 fauna survey was conducted in accordance with Technical Guidance – Terrestrial Fauna
Surveys (EPA, 2004) and Technical Guidance – Sampling Methods for Terrestrial Vertebrate Fauna
(EPA, 2010). The Level 1 fauna survey was undertaken by Jared Leigh (Lead Ecologist) and Danielle
Sullivan (Field Assistant) from 24 - 26 October 2017, in conjunction with the detailed flora and
vegetation survey. Conducting the two surveys concurrently enabled consistent and clear mapping of
the fauna habitats and vegetation communities.

The Level 1 fauna survey primarily focused on mapping of fauna habitat and assessing the potential
presence of conservation significant fauna, but also recorded observations of fauna within the Survey
Area. The fauna habitats of the Survey Area were mapped during the field survey by assessing
changes in the various habitat features. Detailed habitat assessments included:

·  Location

·  General habitat description

·  Habitat condition and disturbance types

·  Dominant / characteristic flora species and vegetation layers

·  Presence and abundance of:

- large mature trees

- small and large hollows

- varying sizes of fallen logs

- course and fine litter

- decorticating bark

- bare ground
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- grass

- varying sizes of stones and boulders

- rock crevices

- soil cracks

- cryptogramic crust

- vines

- mistletoe

- dense shrubs

- water bodies etc.

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

·  Connectivity of habitat.

Eighty-two detailed and comparative fauna habitat assessments were completed throughout the
Survey Area (Figure 3). 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. Comparative fauna habitat
assessments were completed across the Survey Area to confirm similarity of habitats already
assessed elsewhere in detail.

In addition to recording all observed fauna and birds identified from distinctive calls, details of indirect
evidence such as scats, tracks and diggings were documented. In particular, attention was given to
searching for conservation significant species identified in the desktop assessment as having the
potential to occur in the area. All observations were made between daylight hours of 0700 and 1700.

Thorough microhabitat searches of areas of leaf litter, bark and fallen logs, rocks, rubbish and building
materials were conducted when appropriate areas were located. These included thorough raking of
the soil under those items listed. Eight of these microhabitat searches were conducted across the
Survey Area (refer to Plate 1 for representative microhabitat search). Pieces of metal, building rubble,
rocks, and logs were also turned over opportunistically throughout the Survey Area and inspected for
fauna.

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 (2010)
and for bird species the Bird’s Australia Checklist of Australian Birds by Christidis and Boles (2008).
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Plate 1 Microhabitat Search through Decomposing Wood

4.4 Targeted Black Cockatoo Survey

A targeted Black Cockatoo survey was conducted to identify potential breeding, roosting and foraging
habitat for the two threatened Black Cockatoo species that are likely to occur in the Survey Area.
These are Carnaby’s Cockatoo (Calyptorhynchus latirostris [Endangered under the EPBC Act and
under the WC Act]), and the Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii subsp. naso
[Vulnerable under the EPBC Act and under the WC Act]). Refer to Section 5.2.2 for further information
on these species.

Surveys were conducted in accordance with DSEWPaC (2012) and the draft DoEE (2017) Referral
Guidelines. The field survey was conducted by Floora de Wit (Botanist), Jared Leigh (Ecologist) and
Danielle Sullivan (Field Assistant).

4.4.1 Breeding Habitat

The Black Cockatoo breeding habitat assessment focussed on quantifying potential breeding trees
within the Survey Area. Table 11 defines breeding habitat and identifies those trees that Black
Cockatoos will utilise as breeding trees, according to DoEE (2017). Photographs were also taken of
each tree. The following information was collected for potential breeding trees with a Diameter at
Breast Height (DBH) >500 mm (Eucalyptus wandoo >300 mm):

·  location

·  fire scarring present

·  tree species

·  DBH

·  height

·  number of hollows

·  number of potentially suitable hollows.
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Table 11 Potential Breeding Habitat for the Black Cockatoo Species

Carnaby’s Cockatoo Forest Red-Tailed Black Cockatoo

Generally in woodland or forest, but also breeds
in partially cleared woodland or forest, including
isolated trees. Nest in hollows in live or dead
trees (any tree species may provide suitable
hollows), particularly Salmon Gum, Wandoo,
Tuart, Jarrah, Flooded Gum, York Gum,
Powderbark, Karri and Marri.

Generally in woodland or forest, but may also
breed in partially cleared woodland or forest,
including isolated trees. Nest in hollows in live or
dead trees (any tree species may provide suitable
hollows), particularly Marri, Karri, Wandoo,
Bullich, Blackbutt, Tuart and Jarrah.

Source: DoEE (2017).

4.4.2 Roosting Habitat

Carnaby’s Cockatoos roost in or near riparian environments or near other permanent water sources,
generally within any tall trees, but particularly Flat-topped Yate, Salmon Gum, Wandoo, Marri, Karri,
Blackbutt, Tuart, introduced eucalypts and introduced pines. The Forest Red-tailed Black Cockatoo
prefers the edges of forests for roosting, within any tall trees, but particularly tall Jarrah, Marri,
Blackbutt, Tuart and introduced eucalypt trees (DoEE, 2017). Potential roosting trees were searched
for and assessed during the field survey.

4.4.3 Foraging Habitat

The foraging and common food items for Carnaby’s Cockatoo and the Forest Red-tailed Black
Cockatoo are presented in Table 12. The quality of foraging habitat not only reflects the availability of
food sources, but also the proximity to reliable water sources, connectivity to other suitable habitat,
presence of potential breeding and breeding trees, and proximity to confirmed roost and breeding sites
(amongst others). These parameters were utilised by the DoEE to produce a draft quality of foraging
habitat scoring system (Table 13 and Table 14). This scoring system was utilised to assess potential
foraging habitat for each Black Cockatoo species. Thirty-three assessments were completed across
the Survey Area (Figure 3).

Table 12 Foraging and Common Food Items for the Black Cockatoo Species

Carnaby’s Cockatoo Forest Red-tailed Black Cockatoo

Native shrubland, kwongan heathland and
woodland on seeds, flowers and nectar of native
proteaceous plant species (Banksia sp., Hakea
sp., Dryandra sp., and Grevillea sp.), as well as
Callistemon sp. and Marri. Also seeds of
introduced species including Pinus sp., Erodium
sp., wild radish, canola, almonds and pecan nuts;
insects and insect larvae; occasionally flesh and
juice of apples and persimmons.

Primarily seeds of Jarrah and Marri in woodlands
and forest, and edges of Karri forests, including
Wandoo and Blackbutt.
Forages on Eucalyptus caesia, E. erythrocorys,
Allocasuarina cones, fruits of snottygobble
(Persoonia longifolia) and Mountain Marri
(Corymbia haematoxylon). Also some introduced
eucalypts such as River Red Gum
(E. camaldulensis) and Flooded or Rose Gum (E.
grandis). On the Swan Coastal Plain, often feeds
on introduced Cape Lilac (Melia azedarach).

Source: DotEE (2017).

The scoring tool is used by initially defining the quality of the overall habitat present (i.e. Very High
Quality, High Quality, Quality and Low Quality) and then adding or subtracting points from this
depending on the ecological values of the habitat (i.e. proximity to water, proximity to a known roost
site, evidence of foraging material etc.). This determines an overall quantitative rating.  These scores
were then used as representative scores for that unit. Table 13 defines the levels of foraging habitat
quality used during the assessment.
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Table 13 Black Cockatoo Foraging Assessment Scoring

Score Foraging Quality

1 – 3 Low Quality

4 – 6 Quality

7 – 8 High Quality

>8 Very High Quality
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Table 14 Quality of Foraging Habitat Assessment Tool for Carnaby’s Cockatoo and the Forest Red-tailed Black Cockatoo

Starting Score Carnaby’s Cockatoo Forest Red-tailed Black Cockatoo

10 – Very High

Quality

Quality foraging habitat that is being managed for Black Cockatoos, including successful

rehabilitation, and/or has some level of protection from clearing

Quality foraging habitat that is being managed for Black Cockatoos, including

successful rehabilitation, and/or has some level of protection from clearing

7 – High Quality Native shrubland, kwongan heathland and woodland dominated by proteaceous plant
species (e.g. Banksia sp., Hakea sp. and Grevillea sp.) as well as eucalypt (not mallee)

woodland and forest that is dominated by foraging species.

Does not include orchards, canola, or areas under a RFA

Jarrah and Marri woodlands and forest, and edges of Karri forests, including

Wandoo and Blackbutt, within the range of the subspecies. Does not include

areas under a RFA

5 – Quality Pine plantation or introduced eucalypts Introduced eucalypts as well as the introduced Cape lilac (Melia acedarach)

1 – Low Quality Individual foraging plants or small stand of foraging plants (�”2 ha) Individual foraging plants or small stand of foraging plants (�”2 ha)

Additions: Context adjustor – attributes improving habitat quality

+3 Is within the Swan Coastal Plain Jarrah and/or Marri shows good recruitment (i.e. evidence of young trees)

+3 Contains trees known to be used for breeding and / or with suitable nest hollows Contains trees known to be used for breeding and / or with suitable nest hollows

+2 Primarily comprises Marri Primarily contains Marri and / or Jarrah

+2 Contains trees with potential to be used for breeding (DBH �•500 mm or �•300 mm for Salmon Gum and Wandoo)

+1 Known to be a large or key roosting site

Subtractions: Context adjustor – attributes reducing habitat quality

-2 Does not contain evidence of foraging by species

-2 No other foraging habitat within 6 km

-1 Is >12km from known roosting site

-1 Is >12 km from known breeding location

-1 Is >2 km from watering point

-1 Disease present (e.g. Phytophthora cinnamomi or Marri canker)

Source: DotEE (2017).
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5.0 Survey Limitations
Limitations of the Level 1 fauna and Black Cockatoo surveys are discussed in Table 15.

Table 15 Limitations of the Ecological Surveys

Limitation Flora and Vegetation Survey Black Cockatoo Survey Level 1 Fauna Survey

Availability of contextual
information on the region

Nil
Sufficient resources for the Swan Coastal Plain
were available to provide contextual information
including Beard (1981), Heddle et al. (1980)
vegetation mapping, Perth @ 3.5 million
(Government of WA, 2015) and the Gibson et al.
(1994) and Keighery et al. (2012) swan coastal
plain datasets.
The Alkimos Project was undertaken
simultaneously with an overlapping Survey Area.
Quadrat data in better condition vegetation was
used from the Alkimos Project to provide
additional context to community descriptions.

Nil
Sufficient contextual information is available on
the region and Survey Area. Some of the
resources utilised to inform the Black
Cockatoo survey include the DBCA database,
DoEE (2017) and DSEWPac (2012).

Nil
Sufficient contextual information is
available on the region and Survey
Area. Some of the resources utilised
to inform the level 1 fauna survey
include the DBCA database,
Naturemap, EPBC Act PMST, DoEE
(2017) and DSEWPac (2012).

Competency/experience of
consultant conducting survey

Nil
The flora and vegetation assessment was led by
Floora de Wit who has more than 10 years’
experience conducting surveys of similar scope.

Nil
Floora has more than 10 years of experience
with in ecological surveys, and over 3 years’
experience conducting Black Cockatoo
surveys.

Jared is an ecologist with over 15 years’
experience in the environmental industry and
has conducted fauna surveys and Black
Cockatoo assessments in a range of
bioregions within Western Australia.

Nil
Jared is an ecologist with over 15
years’ experience in the environmental
industry who has conducted fauna
surveys in a range of bioregions within
Western Australia.
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Limitation Flora and Vegetation Survey Black Cockatoo Survey Level 1 Fauna Survey

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

Minor
The flora and vegetation was represented by 10
quadrats and 5 relevés. Site data can be found in
Appendix D and site locations are shown in
Figure 6.
Not all patches of Banksia woodland were
assessed and floristic data collected from
quadrats. The Banksia TEC assessment relied on
vegetation type mapping to determine whether
native vegetation represented the TEC. For this
reason, the TEC assessment has been done on a
larger scale, excluding an individual assessment
of each patch. This was considered sufficient to
provide an overview of environmental constraints
for this Project.

Minor
Several small areas (totalling 5.42 ha) within
the Survey Area were not accessed due to
private property or access issues (e.g. fences),
and foraging evidence and breeding trees
generally were not able to be searched for in
these areas. However, these areas have all
been noted on Figures 10, 11, and 12.

Carnaby’s Cockatoo and the Forest Red-tailed
Black Cockatoo were both recorded through
either direct sighting and  / or indirect evidence
within and adjacent the Survey Area.

Minor
Information gained for a Level 1 fauna
survey was sufficient. Fauna were
observed (through direct or indirect
evidence) during daylight hours (0700
and 1700hrs) and all habitats were
assessed. Nocturnal species were
only predominantly observed through
indirect evidence.

Completion (is further work
needed)

Nil
The objectives of the Flora and Vegetation Survey
were met in that significant environmental values
were able to be recorded and mapped to inform
environmental constraints mapping and decision-
making for negating environmental impacts.

Minor
The objectives of the targeted Black Cockatoo
survey were met. Further work is only required
if those unsurveyed areas (5.42 ha) are
essential to the Project.

Tree hollow presence and suitability for
utilisation by breeding Black Cockatoos cannot
always be assessed adequately at ground
level, and hence the Precautionary Principle is
utilised where appropriate. Breeding trees are
also noted in this report which appear to have
a DBH >500mm but which could not be
assessed appropriately due to access or other
restrictions.

Nil
The objectives of the level 1 fauna
survey were met and no further work
is required.
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Limitation Flora and Vegetation Survey Black Cockatoo Survey Level 1 Fauna Survey

Remoteness and/or access
problems

Minor
Native vegetation on the corner of Gnangara
Road and Alexander Drive was unable to be
accessed (Telstra owned). In terms of mapping
environmental values, a precautionary approach
was taken and the area considered Banksia TEC.

Minor
The majority of the Survey Area was traversed
on-ground and was accessible. A total of 5.42
ha of the Survey Area was not surveyed due to
access issues or private land. These areas
have been noted on Figures 10, 11 and 12.

Minor
The majority of the Survey Area was
traversed on-ground and was
accessible. A total of 5.42 ha of the
Survey Area was not accessed due to
access restrictions, however the fauna
habitats within these areas were able
to be assessed and this does not pose
a significant limitation.

Timing, weather, season, cycle Nil
Rainfall was near average in the months
preceding the survey. No significant limitations
were identified relating to timing, weather, season
or cycle.

Nil
No limitations were identified relating to timing,
weather, season or cycle. Foraging evidence
can be searched for at any time of year, as
cones can remain on the ground for up to two
years.

Minor
The survey was conducted during a
period of reasonable weather in
Spring.  Although it was limited to one
survey period during one year, and
predominantly during daylight hours,
this does not significantly impact a
Level 1 fauna survey.

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

Nil
The Survey Area was confined to the edge of
remnant native vegetation patches, often subject
to degradation from edge effects. Quadrats may
not reflect the values of the patch of native
vegetation.

Nil
The Targeted Black Cockatoo survey was not
disrupted or impacted.

Nil
The Level 1 fauna survey was not
disrupted or impacted.
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6.0 Desktop Assessment Results

6.1 Threatened and Priority Communities

Nine TECs and PECs were identified in the desktop assessment as potentially occurring within the
Survey Area. This included three TECs listed as Endangered under the EPBC Act. Of the nine
significant communities, six have been previously mapped within the Survey Area, including:

·  Banksia Woodlands of the Swan Coastal Plain TEC (Banksia Woodlands TEC) listed as
Endangered under the EPBC Act

· Banksia attenuata Woodlands over Species-rich Dense Shrublands and Southern Wet
Shrublands of the Swan Coastal Plain listed as Endangered by DBCA

·  three Priority 3 communities including Banksia Dominated Woodlands, Swan Coastal Plain
Banksia attenuata-Banksia menziesii Woodlands, and Low-lying Banksia attenuata Woodlands or
Shrublands as listed by DBCA.

TECs and PECs are mapped with a buffer of 20-100 m depending on their sensitivity to impacts and
their conservation significance status. The presence of TEC and PEC buffers overlapping with the
Survey Area can therefore be misleading. In particular, the Banksia Woodlands of the Swan Coastal
Plain TEC mapping is based on the Commonwealth’s ‘likely to occur’ areas and represents broad-
scale mapping that are most likely to contain this TEC. This TEC relates to three Threatened
communities at the State-level and eight Priority Ecological Communities (PECs). More information
about this TEC and methods for assessment is provided in Appendix A.

The TECs and PECs identified in the desktop study are detailed in Table 16 and shown in Figure 4.

Table 16 Threatened and Priority Ecological Communities Identified in the Desktop Study

Description
Conservation

Status Distance from Study Area Likelihood
Cmmwlth State

Mound Springs SCP –
Communities of Tumulus
Springs (Organic Mound
Springs, Swan Coastal
Plain)

E CE

Buffer of TEC mapped as intersecting
with the northern end of the Survey
Area. Associated with wetlands north
of Gnangara Road.

Unlikely

Muchea Limestone –
Shrublands and
woodlands on Muchea
Limestone

E EN

Located approximately 1 km to the
north-east of the Survey Area.
Associated with limestone
outcropping north of Gnangara Road.

Unlikely

Banksia Woodlands of the
Swan Coastal Plain E NA Extensive occurrence in Survey Area. Known

- Banksia attenuata
Woodlands over
Species Rich Dense
Shrublands (FCT20a)

E

Buffer overlaps at multiple locations
along Alexander Drive, associated
with Bush Forever Sites.

Known

- Banksia Dominated
Woodlands of the
SCP

P3
Buffer of TEC overlaps significantly
with Survey Area

Known

- Swan Coastal Plain
Banksia attenuata –
Banksia menziesii
Woodlands

P3

Overlaps Survey Area along southern
Hepburn Avenue adjacent to
Northlink Project footprint.

Known
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Description
Conservation

Status Distance from Study Area Likelihood
Cmmwlth State

Southern Wet Shrublands,
Swan Coastal Plain
(FCT02) E

Buffer mapped over corner Hepburn
Avenue/Marshall Road. Majority of
native vegetation cleared for Northlink
Project, associated with FCT21c
(below).

Known

Low lying Banksia
attenuata Woodlands or
Shrublands (FCT21c) P3

Buffer overlaps southern Hepburn
Avenue adjacent to Northlink Project
footprint. Associated with FCT02
(above).

Known

Banksia ilicifolia
Woodlands (FCT22) P2 Multiple locations within Whiteman

Park.
Likely

6.2 Bush Forever and Environmentally Sensitive Areas

There are seven Bush Forever Sites that are directly adjacent to, or intersect the Survey Area (Table
17). Six of the Bush Forever Sites support Banksia Woodlands in Very Good or Excellent condition,
representative of the Banksia Woodland TEC. These Sites are recognised for its representation of
ecological communities, diversity, rarity as well as scientific or evolutionary importance. Some also
protect wetlands, estuarine fringing vegetation and coastal vegetation (Government of Western
Australia, 2000).

The Bennett Brook Site (305) is protected as it contains a relatively intact lagoonal system of the
Swan-Canning River Estuary providing fauna habitat and linkage attributes.

Approximately 50% of the Survey Area lies within an Environmentally Sensitive Area (ESA). This ESA
boundary appears to coincide primarily with Bush Forever Sites and the Banksia Woodland TEC.

Bush Forever Sites and ESAs are mapped in Figure 4.

Table 17 Bush Forever Sites that intersect with the Survey Area

Site No. Location

193 Gnangara Lake and Adjacent
Bushland

North of Gnangara Road/Alexander Drive Intersection
associated with Lake Gnangara

196 Gnangara Road Bushland Corner Alexander Drive/Gnangara Road (southeast) on
Telstra-owned land.

198 Beechboro Road Bushland Hepburn Avenue – Whiteman Park

200 Caversham Airbase Bushland Lord Street north of Harrow Street

201 Koondoola Regional Bushland Alexander Road (west) north of Beach Road

304 Whiteman Park Whiteman Park

305 Bennett Brook Minor channel travels north-south crossing Marshall Road
west of Dulwich Street
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6.3 Threatened and Priority Flora

Thirty four Threatened and Priority species were identified in the desktop study as potentially
occurring. This included four species listed under the EPBC Act and WC Act and 30 Priority flora. The
Survey Area is restricted to the edge of Whiteman Park, in mostly degraded bushland that has
suffered from edge effects and historical clearing. For this reason, many species were excluded from
being ‘Likely to occur’.

One Threatened flora species listed under the EPBC Act and WC Act, Caladenia huegelii was
considered to potentially occur (May Occur) in the Survey Area. There is a known population of
C. huegelii in Whiteman Park where it grows on white sand in Banksia Woodland. Five Priority species
were considered likely to occur within the Survey Area, and an additional 11 species may occur (Table
18).

A comprehensive species list of the desktop flora results, including habitat, flowering period, latest
count date and likelihood of occurrence is presented in Appendix B.

Table 18 Desktop flora species that may or are likely to occur within the Survey Area

Species
Conservation

Status Likelihood of
Occurrence

Cmwth State

Acacia ridleyana - P3 May

Anigozanthos humilis subsp. chrysanthus P4 Likely

Baeckea sp. Limestone (N. Gibson & M.N. Lyons
1425)

P1 May

Caladenia huegelii E CE May

Cyathochaeta teretifolia - P3 May

Dampiera triloba P3 May

Drosera occidentalis subsp. occidentalis - P4 Likely

Hypolaena robusta - P4 Likely

Isopogon drummondii - P3 May

Jacksonia sericea P4 Likely

Lasiopetalum glutinosum subsp. glutinosum - P3 May

Poranthera moorokatta - P2 Likely

Stachystemon sp. Keysbrook (R. Archer 17/11/99) - P1 May

Stylidium longitubum - P4 May

Styphelia filifolia P3 May

Thysanotus glaucus - P4 May

Verticordia lindleyi subsp. lindleyi - P4 May
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6.4 Conservation Significant Fauna and Fauna Habitat

The desktop fauna study identified thirty-one conservation significant fauna species that could
potentially occur within the Survey Area, including:

·  five species that are ‘likely to occur’

·  seven species that ‘may occur’

·  nineteen species that are ‘unlikely to occur’

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.
The five species likely to occur in the Survey Area include one mammal species and four bird species
(Table 19  The conservation significant categories as defined by DBCA, the WC Act and the EPBC Act
are defined in Section 3.

The comprehensive desktop study results including the 31 fauna species and their likelihood of
occurrence in the Survey Area are presented in Appendix C.

Table 19 Conservation Significant Fauna Species Likely to Occur within the Survey Area

Species Common Name
Conservation Codes DBCA

PMST
Commonwealth State Last

Record
No. of
Records

Ardea modesta Great Egret Migratory IA 2012 16 -

Calyptorhynchus
banksii naso

Forest Red-tailed
Black cockatoo

Vulnerable VU 2014 13 +

Calyptorhynchus
latirostris

Carnaby's
Cockatoo

Endangered EN 2016 7395 +

Isoodon obesulus
fusciventer

Quenda Rare, near
threatened and
other species
needing monitoring

P4 2016 500 -

Merops ornatus Rainbow Bee-eater Migratory IA 2009 49 -
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7.0 Field Survey Results

7.1 Vegetation

7.1.1 Threatened and Priority Ecological Communities

The Banksia Woodlands of the SCP TEC was confirmed as occurring in the Survey Area, represented
by vegetation types BmDtPo and BmJsMp. The TEC was mapped for 15.8 ha of remnant native
vegetation, predominantly on the edge of Whiteman Park, and within a number of Bush Forever Sites.
The TEC assessment was undertaken at the vegetation type scale rather than at the patch scale. For
this reason, discreet patches may vary in their significance and ecological value of the TEC based on
the size, condition and contextual setting. The comprehensive TEC assessment is provided in
Appendix A.

One Priority 3 PEC Banksia Dominated Woodlands of the SCP was identified. This PEC is not
represented by an FCT therefore its identification is based on its association with the federally listed
Banksia Woodlands TEC. No additional TECs or PECs were identified based on the Floristic
Community Type analysis. The TEC and PEC extent within the Survey Area is shown in Figure 6. The
comprehensive TEC assessment is presented in Appendix A.

7.1.2 Floristic Community Analysis

The Survey Area is located on the Bassendean – Central and South vegetation complex and
Spearwood (Karrakata – central and south) as mapped by Heddle (1980). Quadrats are located near
the border of these two complexes, therefore FCTs on both complexes were considered.

Cluster analysis and Bray Curtis similarity index was used to determine quadrats and associated FCT
with the highest similarity (Table 20). Four FCTs were identified as likely to occur within the Survey
Area, including:

·  FCT28 Spearwood B. attenuata or B.attenuata-Eucalypt woodlands

·  FCT23a Central B. attenuata-B. menziesii woodlands

·  FCT21a Central B. attenuata-E. marginata Woodlands

·  FCT4 M. preissiana damplands.

FCT28, 23a and 21a represent the Banksia Woodlands of the SCP TEC listed as Endangered under
the EPBC Act. These are likely to also reflect the Priority 3 Banksia Dominated Woodlands of the
SCP.

As anticipated, quadrats completed within the Survey Area showed the highest similarity to one
another before aligning with the SCP quadrats. This is evident in the dendrograms and similarity
output. This is a reflection of survey effort where quadrats in the SCP dataset have been scored three
or more times at various times of the year compared to a single season survey undertaken for the
Project.
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Table 20 Inferred FCT including percent similarity, final inferred FCT and explanation

Quadrat
Details Condition Complex1 Quadrat (FCT; %

similarity) Review of Result Final FCT

Banksia

Q01 Good Spearwood 39% (WARI-2, 28)
38% (SHENT-1,28)
38% (yela01, 28)

Low similarity reflects
lack of common
herbs. FCT28 is a
good match for
complex.

28 Spearwood
B. attenuata
or
B.attenuata-
Eucalypt
woodlands

Q03 Good Bassendean 49% (perth04, 23a)
47% (perth08, 23a)

23a is a good match
for complex and
description.

23a Central B.
attenuata-B.
menziesii
woodlands

Q06 Very Good Bassendean 46% (SF02, 23b)
46% (Tele01, 23a)

23b does not match
location.

23a

Q07 Good Spearwood 35% (Cavs02,21a)
32% (ELE29, 21c)

21a is a good match. 21a Central B.
attenuata-E.
marginata
Woodlands

Q08 Good Spearwood 45% (perth08, 23a)
45% (wire01, 28)
44% (Tele01, 23a)

23a is a good match. 23a

Q09 Excellent Spearwood 53% (KOON-
1,20a)
49% (Tele01, 23a)
48% (bibra01, 23a)

23a is a good match. 23a

Q12 Very Good Spearwood  47% (perth08, 23a)
45% (Tele01, 23a)

23a is a good match. 23a

Q13 Excellent Bassendean 36% (MP03, 4)
33% (ELE26, S02)

4 is a good match 4 M.
preissiana
damplands

Q14 Excellent Bassendean 33% (MELA-5, 22)
32% (MP03, 4)

22 and 4 are both a
good fit. Location in
landscape and
presence of key
indicator species
match 4 slightly
better.

4 M.
preissiana
damplands

Q15 Excellent Bassendean 48% (SF02, 23b)
44% (ELE17, 23b)
44% (ELE24, 23b)

23b does not match
location.

23a

1. Spearwood = Karrakatta-central and south, very close to border of Bassendean
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7.1.3 Vegetation Types

Eighteen vegetation types were described and mapped within the Survey Area. The delineation of
vegetation types was supported by cluster analysis which identified quadrats with the highest similarity
to one another (see Plate 2). Floristic data collected from quadrats and relevés is presented in
Appendix D.

Ten native vegetation types and eight non-native or significantly disturbed vegetation types were
recorded including:

·  three Banksia woodland types of which two represent the Banksia Woodland of the SCP TEC
(including BmDtPo and BmJsMp)

·  four wetland vegetation types, three of which were significantly degraded

·  disturbed vegetation comprising paddocks, scattered native trees and/or shrubs, planted and
rehabilitated vegetation, and pine plantation.

The degradation and segregation of native vegetation patches made it difficult to define vegetation
communities for discreet patches. In particular, those considered Degraded were mapped as the
closest representative community.

Descriptions including survey effort, species richness, and photographs of vegetation types are
presented in Table 21 and mapped in Figure 6.
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Table 21 Details of vegetation types mapped in the Survey Area

Vegetation Description Additional
Information Photograph

Banksia woodlands

BaCePg

Banksia attenuata, Banksia littoralis, Casuarina obesa low woodland with
emergent Corymbia calophylla over *Carpobrotus edulis, Patersonia
occidentalis and Calytrix angulata low open heathland over Podotheca
gnaphalioides, *Ehrharta calycina and *Ursinia anthemoides low open
mixed grass and herbland

Survey effort: one
quadrat (E2.8)

Area: 0.18 ha

Species richness: 18
native and eight weed
species.

Condition: Very Good
to Completely
Degraded

BmDtPo

Banksia menziesii, Banksia attenuata and Nuytsia floribunda low open
woodland over Daviesia triflora, Acacia pulchella var. glaberrima,
Eremaea pauciflora var. pauciflora, Calytrix flavescens and Bossiaea
eriocarpa low shrubland over Patersonia occidentalis, Acanthocarpus
preissii, Dasypogon bromeliifolius, *Hypochaeris glabra and Stylidium
araeophyllum low sparse herbland with Lyginia barbata, Alexgeorgea
nitens, Desmocladus asper and Desmocladus fasciculatus low sparse
rushland with Tetraria capillaris low sparse sedgeland.

Patches in Good or better condition regionally significant as
representative of Banksia Woodland TEC. Relevés 4 and 5 are outliers
due to considerable degradation. Community located in lower parts of
landscape, often adjacent to wetland/winter-wet areas.

Survey effort: two
quadrats (Q06, Q15)
and two relevés (R04,
R05)

Area: 5.16 ha

Species richness: 67
native and 11 weed
species

Condition: Degraded to
Excellent
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Vegetation Description Additional
Information Photograph

BmJsMp

Banksia menziesii, Banksia attenuata and occasional Eucalyptus
marginata subsp. marginata, Eucalyptus todtiana and Allocasuarina
fraseriana low open woodland over Jacksonia sericea (P4), Hibbertia
hypericoides, Gompholobium tomentosum, Daviesia triflora and
Xanthorrhoea preissii mid open shrubland over Mesomelaena
pseudostygia, Lepidobolus preissianus, Tetraria octandra, Tetraria
capillaris and Lepidosperma pubisquameum low sedgeland with
Conostylis aurea, Patersonia occidentalis, Thysanotus dichotomous,
*Ursinia anthemoides and Dasypogon bromeliifolius low sparse herbland.

Locally significant as it supports P4 population. Regionally significant as
representative of Banksia Woodlands TEC. Species richness likely to be
higher in quadrats further from edge of community. In particular in the
Telstra block.

Survey effort: five
quadrats (Q01, Q03,
Q08, Q09, Q12) and
one relevé (R02).
Outlier Q07 included in
this community.

Area: 10.63 ha

Species richness: 57
native and 11 weed
species

Condition: Very Good
to Degraded

Wetlands and riparian

CcXpBm

Corymbia calophylla and Melaleuca preissiana mid open forest over
Xanthorrhoea preissii, Dasypogon bromeliifolius and Patersonia
occidentalis sparse shrubland over *Briza maxima, Alexgeorgea nitens,
*Ehrharta longiflora low to mid mixed tussock grassland and sedgeland.

Eucalyptus marginata, Nuytsia floribunda, Allocasuarina sp. and Banksia
species are intermittent. In degraded versions of this community the
understorey is dominated by grasses.

Survey effort: six
quadrats (E2.1, E2.2,
E2.3, E2.4, E2.6, E4).

Area: 9.53 ha

Species richness: 35
native and 26 weed
species

Condition: Good to
Completely Degraded
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Vegetation Description Additional
Information Photograph

ErMpAc

Eucalyptus rudis subsp. rudis tall woodland over Melaleuca preissiana
and Banksia littoralis low woodland over Adenanthos cygnorum subsp.
cygnorum, Xanthorrhoea preissii and Jacksonia furcellata tall sparse
shrubland over Desmocladus flexuosus and Lyginia barbata low rushland
with *Pelargonium capitatum, *Fumaria capreolata, *Gladiolus
caryophyllaceus, *Sonchus oleraceus and *Trifolium hirtum low sparse
herbland.

Survey effort: two
relevés (R10, R11)

Area: 0.46 ha

Species richness: 19
native and 11 weed
species

Condition: Good

MpRcHa

Melaleuca preissiana and Banksia ilicifolia low woodland over Regelia
ciliata and Adenanthos cygnorum subsp. cygnorum tall shrubland over
Hypocalymma angustifolium, Verticordia nitens, Hibbertia subvaginata
and Astroloma xerophyllum low shrubland over Schoenus pedicellatus
low sparse sedgeland with Conostylis setosa, Trachymene pilosa,
Stylidium brunonianum and Dampiera linearis low sparse herbland.

Species richness likely very seasonal and would increase with additional
quadrat-scoring events at various times of the year.

Survey effort: two
quadrats (Q13, Q14)

Area: 1.01 ha

Species richness: 15
native and one weed
species

Condition: Very Good
to Degraded












































































































































