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Executive summary

METRONET is the State government’s program of projects to increase the size of Perth’s
railway network, whilst also supporting the planning of integrated station precincts, to support
growth of the Perth metropolitan region. The Thornlie-Cockburn Link Project (TCL) is an
extension of the passenger railway between Thornlie and Cockburn. The alignment extends
from Beckenham Station to Thornlie Station and through to Cockburn Central Station, a
distance of approximately 18 kilometres (km).

The Public Transport Authority (PTA) has commissioned a number of biological surveys for the
TCL project, including reconnaissance and detailed flora and vegetation surveys, fauna surveys,
black cockatoo habitat assessment and targeted flora surveys (GHD 2013, 2019a, 2019b and,
2020). During the design process, additional areas have been identified as requiring
assessment. Consequently, further ecological surveys of these additional areas are required to
support environmental approvals.

GHD Pty Ltd (GHD) was engaged by the PTA to undertake an ecological survey of Native
Vegetation Clearing Permit (NVCP) areas for the TCL project. The purpose of the survey was to
delineate key flora, vegetation and fauna values within the NVCP areas. This report summarises
the ecological survey results. The results will be used to identify and assess the ecological
impacts of the project and inform environmental assessment.

This report is subject to, and must be read in conjunction with, the limitations set out in section
1.6 and the assumptions and qualifications contained throughout the Report.

Survey results

Vegetation

Seven vegetation types and cleared areas were mapped within the survey area. Three
represented remnant native vegetation communities VT01, VT02 and VT04. The remaining
vegetation types are in a varied state of degradation due to previous modifications such as
clearing, revegetation and weed invasion.

The vegetation condition ranged from Good to Completely Degraded. Cleared areas associated
with roads, rail and infrastructure made up nearly half (44 %) of the survey area, most of the
survey area was in Degraded condition (52 %).

No Threatened Ecological Communities (TECs) as listed under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) or the Biodiversity Conservation Act 2016 (BC
Act) were identified during the field survey. No Priority Ecological Communities (PECs) as listed
by the Department of Biodiversity, Conservation and Attractions (DBCA) were identified within
the survey area. No other significant vegetation growing in association with watercourses or
wetlands was identified during the survey.

Flora

No flora listed under the EPBC Act or BC Act were recorded in the survey area. Grevillea
olivacea, listed as a Priority 4 (P4) by DBCA was located in several locations within the survey
area. A likelihood of occurrence assessment was conducted post-field surveys for all significant
flora taxa identified in the desktop and field assessments undertaken by GHD (2019a). The
likelihood of occurrence assessment concluded that one taxon is known to occur within the
survey area (Grevillea olivacea), and one may possibly occur, Caladenia huegelii (Grand Spider
Orchid), listed as Endangered by the EPBC Act and Threatened under the BC Act.
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Black Cockatoo Habitat

The Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso) — listed as Vulnerable
under both the EPBC Act and BC Act was heard on two occasions near the survey area. Based
on the vegetation assemblages present, the survey area contains approximately 9.67 ha of
suitable foraging habitat for black cockatoos, 5.23 ha is considered to have high habitat value.
Recent foraging signs of the Forest Red-tailed Black Cockatoo included chewed Marri fruits in
several locations within the survey area. No suitable black cockatoo roost sites were located
within the survey area. Ninety-seven potential breeding trees were recorded within the survey
area. No potential nest hollows were detected in these trees and no black cockatoo breeding
behaviour was observed within the survey area.

Other significant fauna

No other significant fauna species were recorded during the survey. Five significant fauna are
considered likely to occur within the survey area based on the habitat types available:

e Carnaby's Cockatoo (Calyptorhynchus latirostris) — listed as Endangered under both EPBC
Act and BC Act

e Southern Brown Bandicoot / Quenda (/soodon fusciventer) — listed as P4 by DBCA

e Peregrine Falcon (Falco peregrinus) — listed as other specially protected fauna by DBCA
e  Perth Slider (Lerista lineata) — listed as P3 by DBCA

e Black Striped Snake (Neelaps calonotos) — listed as P3 by DBCA.

Assessment against the ten clearing principles

An assessment of the survey area against the Ten Clearing Principles determined that clearing
within the survey area is likely to be at variance to:

e b) Native vegetation should not be cleared if it comprises the whole or a part of, or is
necessary for the maintenance of, a significant habitat for fauna indigenous to WA

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

The assessment also determined that clearing within the survey area may be at variance to:

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

1.1 Project background

METRONET is the State government’s program of projects to increase the size of Perth’s
railway network, whilst also supporting the planning of integrated station precincts, to support
growth of the Perth metropolitan region. The Thornlie-Cockburn Link Project (TCL) is an
extension of the passenger railway between Thornlie and Cockburn. The alignment extends
from Beckenham Station to Thornlie Station and through to Cockburn Central Station, a
distance of approximately 18 kilometres (km). The TCL also includes two new stations, park and
ride facilities at Ranford Road and Nicholson Road in Canning Vale, the duplication of the
existing rail bridge over the Canning River, and drainage infrastructure areas outside of the rail
reserve.

The Public Transport Authority (PTA) has commissioned a number of biological surveys for the
TCL project, including reconnaissance and detailed flora and vegetation surveys, fauna surveys,
black cockatoo habitat assessment and targeted flora surveys (GHD 2013, 2019a, 2019b and,
2020). During the design process, additional areas have been identified as requiring
assessment. Consequently, further ecological surveys of these additional areas are required to
support environmental approvals.

1.2 Purpose of the report

GHD Pty Ltd (GHD) was engaged by the PTA to undertake an ecological survey of Native
Vegetation Clearing Permit (NVCP) areas for the TCL project. The purpose of the survey was to
delineate key flora, vegetation and fauna values within the NVCP areas. This report summarises
the ecological survey results. The results will be used to identify and assess the ecological
impacts of the project and inform environmental assessment.

1.3 Project location

The NVCP areas are located adjacent or near to the TCL Development Envelope (DE), which
extends from Beckenham Station to Cockburn Central Station. The NVCP areas (referred
collectively as the survey area) cover 19.83 hectares (ha). The survey area is mapped in Figure
1, Appendix A.

1.4 Scope of works

The scope of works included:
e An ecological survey of the survey area to identify and map:
— Vegetation community types present, including presence of any Threatened or Priority
Ecological Communities (TECs and PECs).

— Vegetation condition, including the locations of any Weeds of National Significance
(WoNS) or Declared Weeds

— Vegetation growing in association with wetlands or watercourses
— Significant flora

— Black cockatoo potential (or confirmed) trees and foraging habitat
— Significant fauna
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e Preparation of an ecological survey report (this document) that includes the results and
findings of the survey, including a justification of the survey methodology, and supporting
maps and figures

e An assessment against the Ten Clearing Principles as listed under Schedule 5 of the
Environmental Protection Act 1986 (EP Act)

e Provision of spatial data in GIS format.

1.5 Relevant legislation, conservation codes and background
information

In Western Australia (WA) significant communities, and flora and fauna are protected under
both Commonwealth and State Government legislation. In addition, regulatory bodies also
provide a range of guidance and information on expected standards and protocols for
environmental surveys.

An overview of key legislation and guidelines, conservation codes and background information
relevant to the survey area are provided in Appendix B.

1.6 Limitations and assumptions

This report has been prepared by GHD for PTA and may only be used and relied on by PTA for
the purpose agreed between GHD and PTA as set out in section 1.2 of this report.

GHD otherwise disclaims responsibility to any person other than PTA arising in connection with
this report. GHD also excludes implied warranties and conditions, to the extent legally
permissible. The services undertaken by GHD in connection with preparing this report were
limited to those specifically detailed in the report and are subject to the scope limitations set out
in the report.

The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report. GHD has no
responsibility or obligation to update this report to account for events or changes occurring

subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions
made by GHD described in this report. GHD disclaims liability arising from any of the
assumptions being incorrect.

GHD has prepared this report on the basis of information provided by PTA and others who
provided information to GHD (including Government authorities), which GHD has not
independently verified or checked beyond the agreed scope of work. GHD does not accept
liability in connection with such unverified information, including errors and omissions in the
report which were caused by errors or omissions in that information.

The opinions, conclusions and any recommendations in this report are based on information
obtained from, and testing undertaken at or in connection with, specific sample points. Site
conditions at other parts of the site may be different from the site conditions found at the specific
sample points.

Investigations undertaken in respect of this report are constrained by the particular site
conditions, such as the location of infrastructure, access tracks and vegetation. As a result, not
all relevant site features and conditions may have been identified in this report.

Site conditions may change after the date of this report. GHD does not accept responsibility
arising from, or in connection with, any change to the site conditions. GHD is also not
responsible for updating this report if the site conditions change.
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This report has assessed the flora and fauna values within the survey area, as shown in Figure
1, Appendix A. Should the survey area change or be refined, further assessment may be
required.
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2.

Methodology

2.1 Desktop review

Prior to the commencement of the field survey, a desktop assessment was undertaken to
identify relevant ecological information pertaining to the survey area and to assist in survey
design. The desktop assessment involved a review of previous reports and memorandum
relevant to the project, including:

e  Thornlie Cockburn Link, Biological Assessment of Additional Areas (GHD 2020)
e  Thornlie-Cockburn Link Project Flora and Fauna Survey (GHD 2019a)

e  Thornlie-Cockburn Link Project Additional Targeted Flora Survey Memorandum (GHD
2019b)

e Ranford Road Bushland, Flora and Fauna Report (Natural Area Consulting 2016)
e  Thornlie Extension Environmental Assessment (GHD 2013).

e Harry Sandon Reserve and Ken Hurst Park: Vegetation and Flora Assessment Report (360
Environmental 2012).

2.2 Field survey

2.2.1 Vegetation and significant flora

GHD ecologist (IR (flora license no. FB62000080-2) completed an out of season
flora and vegetation assessment of the survey area on 28 and 29 July 2020. The field survey
was undertaken to identify and describe the dominant vegetation units, assess vegetation
condition and search for significant flora taxa.

The survey methodology employed by GHD was undertaken with reference to the
Environmental Protection Authority (EPA) Technical Guidance — Flora and Vegetation Surveys
for Environmental Impact Assessment (EPA 2016).

Data collection

Field survey methods involved a combination of sampling quadrats and relevés located in
identified vegetation units and traversing the survey area by foot. One non-permanent quadrat
(measuring 10 m x 10 m — area of 100 m 2) and eight relevés were located within identified
vegetation units and throughout the survey area to cover geographic range. The quadrat and
relevé data was supplemented by previous survey effort in adjacent areas (as part of the TCL
project) to achieve adequate sampling sites and effort per vegetation unit. Field data at each
quadrat was recorded on a proforma data sheet and included the parameters detailed in Table
1. Field data is provided in Appendix C.

Table 1 Data collected during the field survey

Collection attributes Site code, personnel/recorder, quadrat dimensions and photograph
of the quadrat

Physical features Landform, slope, aspect, soil attributes, ground surface cover, leaf
and wood litter

Location Coordinate recorded in GDA94 using a hand-held Global
Positioning System (GPS) tool to an accuracy approximately + 5 m.

Vegetation condition Vegetation condition using the condition rating scale adapted by

EPA (2016) for the South West Botanical Province.
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Disturbance Level and nature of disturbance (e.g. weed presence, fire and time
since last fire, impacts from grazing, anthropogenic impacts)
Flora List of dominant flora from each structural layer, list of all species

within the quadrat including stratum, average height and cover
(using National Vegetation Information System (NVIS)).

Vegetation units and mapping

Vegetation units were identified and boundaries mapped using a combination of aerial
photography, field data/ observations and previous vegetation mapping. The vegetation units
were aligned to previously described vegetation units (e.g. GHD 2019a, 2020) where possible.
The vegetation units were described based on structure, dominant taxa and cover
characteristics as defined by quadrat data and field observations. Vegetation unit descriptions
followed NVIS and were consistent with NVIS level V (Association) (NVIS Technical Working
Group 2017).

Identification of vegetation growing in association with wetlands or watercourses

Vegetation growing in association with wetlands or watercourses was identified based on field
observations (e.g. vegetation structure, typical and common species, soils and landforms).

Vegetation condition

The vegetation condition was assessed and mapped in accordance with the vegetation
condition rating scale for the South West and Interzone Botanical Provinces of WA (devised by
Keighery (1994) and adapted by EPA (2016)). The scale recognises the intactness of
vegetation and consists of six rating levels. The vegetation condition rating scale is outlined in
Appendix B.

Targeted flora searches

Significant flora identified as part of database searches completed by GHD (2019a & 2020)
were targeted during the field survey. Within the survey area, potential habitats and locations of
previous records were searched by opportunistic sampling. Where individuals were identified,
the location and number of plants present was recorded using a handheld GPS. Additional data
was also recorded to support the lodgement of a Threatened and Priority Flora Report Form.

Flora identification and nomenclature

Species well known to the survey ecologist were identified in the field; all other species were
collected and assigned a unique collection number to facilitate tracking. All specimens collected
during the field assessment were dried and processed in accordance with the requirements of
the WA Herbarium. Species were identified by the use of taxonomic literature, electronic keys
and online electronic databases.

The conservation status of recorded flora was compared against the current lists available on
FloraBase (WA Herbarium 1998—-) and the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) Threatened species database provided by the Department
of Agriculture, Water and the Environment (DAWE). Nomenclature used in this report follows
that used by the WA Herbarium as reported on FloraBase.

2.2.2 Black cockatoo and significant fauna

A black cockatoo habitat assessment of the survey area was undertaken con-currently with the
vegetation and significant flora survey. The survey area was traversed on foot to identify and
map suitable black cockatoo habitat. An assessment of the likelihood of occurrence of
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significant fauna was also undertaken based on database searches results (completed for GHD
2019a & 2020) and previous local studies in consideration of fauna habitats occurring within the
survey area.

The survey methodology employed by GHD was undertaken with reference to the EPA
Technical Guidance — Terrestrial Fauna Surveys (EPA 2020)

Black cockatoo habitat assessment

The black cockatoo habitat assessment was undertaken in accordance with the EPBC Act
referral guidelines for three threatened black cockatoo species: Carnaby’s Cockatoo
(endangered) Calyptorhynchus latirostris, Baudin’s Cockatoo (vulnerable) Calyptorhynchus
baudinii, Forest Red Tailed Black Cockatoo (vulnerable) Calyptorhynchus banksii naso
(Department of Sustainability, Environment, Water, Populations and Communities (DSEWPaC)
2012). The assessment included:

e The identification and recording (via GPS) of the locations of potential and actual breeding
habitat within the survey area (relevant tree species with a diameter at breast height (DBH)
of >500 millimetres (mm) for Jarrah, Marri and Tuart or DBH of >300 mm for Wandoo or
Salmon Gum)

e Identifying, describing and recording the size of existing tree hollows and any evidence of
use by black cockatoos within the survey area

e |dentifying, recording and describing the locations of potential night roosting habitat

e |dentifying, recording and describing the locations of potential foraging habitat.

The survey distinguished between actual and potential breeding habitat as per the following:
e Actual nest trees: Evidenced as currently being used or have been used in the past

e Potential breeding habitat: trees with available hollows that do not show evidence of use
now or in the past. Trees with hollows that do not show evidence of use now or in the past
where the hollow is not available (e.g. hollows are occupied by bees or galahs); and those
trees without hollows but which have the potential to develop hollows in the future, and
which have DBH >500 mm or 300 mm for different species. This was a ground based
assessment using binoculars to identify potential and/or actual breeding hollows.

Fauna species identification

Identification of fauna species was made in the field using available field guides and electronic
guides. Nomenclature used in this report follows that used by the WA Museum and the DBCA
NatureMap (DBCA 2007-) with the exception of birds, where by Christidis and Boles (2008) was
used.

2.3 Limitations

2.3.1 Field survey limitations

The EPA (2016, 2020) Technical Guide states flora and vegetation and fauna survey reports for
environmental impact assessment in WA should contain a section describing the limitations of
the survey methods used. The limitations and constraints associated with this field survey are
discussed in Table 2. Based on this assessment, the present survey effort has not been subject
to any constraints which affect the thoroughness of the assessment and the conclusions which
have been formed.
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Field results

3.1 Vegetation and flora

3.1.1 Vegetation types

The survey area consisted of multiple patches located adjacent to the TCL project. These areas
occur along an already highly modified landscape with occasional bushland remnants. Previous
surveys of the TCL project identified 13 vegetation types. Seven of these vegetation types as
well as cleared areas, were mapped within the survey area (Table 3 and Figure 2, Appendix A).
Of these vegetation types three represented remnant native vegetation communities: VT01,
VTO02 and VT04. The remaining vegetation types are in a varied state of degradation due to
previous modifications such as clearing, revegetation and weed invasion.

The two dominant vegetation types within the survey area were VT06 (4.68 ha) and VT12 (4.44
ha). VT06 was represented by clumps of native trees, whilst VT12 was dominated by planted
trees and/ or introduced shrubs.

The occurrences of remnant native vegetation VT01 (0.20 ha) and VT04 (0.35 ha) was mapped
along Training Place at the western most extent of the survey area. VT02 (0.07 ha) was
mapped within the south extent of Ken Hurst Park, adjacent to the Canning Landfill and
Recycling Facility and rail corridor.

Vegetation type VT02 occurs along the outer edge of a Conservation Category Wetland (CCW)
(UF1 16112). The vegetation of VT02 was a mixture of lowland and upland species growing on a
substrate of grey sandy soil. There was no evidence of permanent water or seasonal inundation
within the area or surrounds. VT02 is not considered to be representative of vegetation that
grows in association with watercourses or wetlands.

3.1.2 Vegetation condition

The vegetation condition within the survey area ranged from Good to Completely Degraded
condition. The extents of the vegetation condition ratings mapped within the survey area are
detailed in Table 4 and mapped in Figure 3, Appendix A.

Cleared areas associated with roads, rail and infrastructure made up nearly half (44 %) of the
survey area, most of the survey area was in Degraded condition (52 %). The survey area is
patchy, linear and in most cases fragmented from nearby bushland. Weed dominance and loss
of basic structure from historical clearing has likely resulted in the reduced condition. Two
sections of the survey area were mapped as Good in condition. A patch of Banksia woodland
(VTO1) that occurred within the Western Power Jandakot Distribution Centre was fenced off and
inaccessible, however the vegetation was easily observed through the cyclone fencing.
Vegetation type VT02, located within Ken Hurst Park was also mapped as Good condition.
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Table 4 Vegetation condition ratings mapped within the survey area

Vegetation Condition Extent in survey area (ha)

Good 0.18
Good - Degraded 0.09
Degraded 10.37
Degraded - Completely Degraded 0.07
Completely Degraded 0.40
Cleared 8.71
Total 19.83

3.1.3 Significant ecological communities

No TECs as listed under the EPBC Act or the BC Act were identified during the field survey.
Additionally no PECs as listed by DBCA were identified within the survey area.

3.1.4 Vegetation growing in association with watercourses or wetlands

No vegetation growing in association with watercourses or wetlands was identified during the
field survey. VTO02 lies on the edge of a CCW, with a mixture of lowland and upland species
growing on a dry grey sandy substrate. No permanent water or seasonal inundation was
observed within the area mapped as VT02 or within the immediate surrounding area. Relevé 16
describes a man-made drainage line that has been revegetated (VT10) with native and non-
native vegetation. This drainage line continues west for approximately 500 m. The vegetation in
this area was mapped as VT06 and was dominated by isolated clumps of Eucalyptus
gomphocephala, E. rudis and Corymbia calophylla. Another man-made drainage line follows the
rail alignment along Railway Parade (R14). The vegetation in this area was also mapped as
VTO06 and dominated by C. calophylla. Although water was present within both man-made
drainage lines at the time of the survey these areas are not considered riparian or wetland
vegetation due to the highly modified landscape.

3.1.5 Flora diversity

Seventy-one (71) flora taxa (including subspecies and varieties) representing 24 families and 54
genera were recorded from the survey area during the field survey. This total comprised of 32
native and 39 introduced or planted flora taxa.

Dominant families recorded from the survey area included:
e Myrtaceae (17 taxa)
* Proteaceae (10 taxa)

e Fabaceae (8 taxa).

3.1.6 Significant flora

No flora listed under the EPBC Act or BC Act were recorded in the survey area. Grevillea
olivacea, listed as a Priority 4 (P4) by DBCA was located in several locations within the survey
area. Grevillea olivacea was not identified within the database searches as the natural
distribution of this species is within the Geraldton Sandplains and the northern extent of the
Swan Coastal Plain (SCP). The species has naturalised in Perth and is commonly found within
parks and roadside vegetation.

Likelihood of occurrence

A likelihood of occurrence assessment was conducted post-field surveys for all significant flora
taxa identified in the desktop and field assessments undertaken by GHD (2020, 2019a, 2019b
and 2013). This assessment took into account previous and closest records, habitat
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requirements, efficacy of the survey, intensity of the survey, flowering times and the cryptic
nature of species. The likelihood of occurrence assessment presented in GHD (2019a) are also
applicable to this survey and survey area. The likelihood of occurrence assessment post-survey
concluded that one taxon is known to occur within the survey area (Grevillea olivacea, as
discussed above), and one may possibly occur, Caladenia huegelii (Grand Spider Orchid), listed
as Endangered by the EPBC Act and Threatened under the BC Act.

Caladenia huegelii was recorded in several separate locations within Banksia woodland near
the survey area. The closest was ~1.5 km east within Ken Hurst Park (GHD 2019b). The small
pocket of VT01 located within the fenced Western Power Distribution Centre is considered
suitable habitat for this species. As the survey was undertaken outside of the reported flowering
period for Caladenia huegelii its presence within the survey area is considered possible.

The remaining taxa are considered unlikely to occur within the survey area due to the cleared
and degraded nature of the survey area and lack of suitable habitat. Previous reports identified
a significant number of conservation significant species occurring within 1 km of the survey area
which is largely a result of its proximity to the Brixton Street Wetlands. The Brixton Street
Wetlands is the most floristically diverse Bush Forever site on the SCP and contains a number
of rare and restricted plant species and vegetation communities (DAWE 2020b). A large
proportion of the significant flora found within this reserve are considered unlikely to be present
within the survey area due to a lack of suitable habitat.

3.1.7 Introduced flora

Thirty-nine (39) introduced/ planted flora taxa were recorded in the survey area. The whole
survey area has been impacted to some degree and has resulted in the introduction of a
number of introduced species. The most commonly recorded weed species in the survey area
were grasses: *Cenchrus setaceus, *Ehrharta calycina, *E. longifolia, *Eragrostis curvula and
*Briza maxima.

No Declared Pests, as listed under the Biosecurity and Agriculture Management Act 2007, or
WoNS were recorded within the survey area during the field survey

3.2 Significant fauna

3.2.1 Black cockatoo habitat

The Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso) — listed as Vulnerable
under both the EPBC Act and BC Act was heard on two occasions near the survey area. A
summary of the Black Cockatoo assessment is presented in Table 5.

Potential breeding

Ninety-seven potential breeding trees were recorded within the survey area (Figure 4, Appendix
A). These trees were represented by Eucalyptus rudis, E. gomphocephala and Corymbia
calophylla and had a trunk diameter at breast height (DBH) greater than 500 mm. No potential
nest hollows were detected in these trees and no black cockatoo breeding behaviour was
observed within the survey area.

Foraging habitat

Based on the vegetation assemblages present, the survey area contains approximately 9.67 ha
of suitable foraging habitat for black cockatoos. High value foraging vegetation types were
VTO01, VT04 and VTO06 (5.23 ha). These areas included Banksia woodlands and scattered
occurrences of Corymbia calophylla, Eucalyptus rudis and E. gomphocephala as well as a suite
of shrub species known to be utilised by black cockatoos. VT12 is considered to have low
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foraging value with introduced Eucalyptus spp. and Casuarina spp (4.44 ha). Recent foraging
signs of the Forest Red-tailed Black Cockatoo included chewed Marri fruits in several locations
within the survey area (Plate 1 and Figure 4, Appendix A).

Plate 1 Forest Red-tailed Black Cockatoo foraging evidence

Roosting habitat

No suitable black cockatoo roost sites were located within the survey area. The closest known
roosts in proximity to the survey area are Bibra Lakes and Leeming, both <1 km north (GoWA

2020a).

Table 5 Black Cockatoo habitat within the survey area

Foraging habitat

Actual breeding
habitat

Potential breeding
habitat

Roosting habitat

Carnaby’s Cockatoo

There is 9.67 ha of foraging habitat within the survey area for Carnaby’s
Cockatoo including:

Banksia Woodland (VT01) — 0.20 ha

Adenanthos cygnorum shrubland (VT04) — 0.35 ha.

Scattered natives (VT06) — 4.68 ha.

Planted trees and/ or introduced shrubs (VT12) — 4.44 ha

Forest Red-tailed Black Cockatoo

Four habitat feeding events were recorded for the Forest Red-tailed
Black Cockatoo in the survey area on Marri fruits. There is 9.48 ha of
foraging habitat for the Forest Red-tailed Black Cockatoo within the
survey area:

e Adenanthos cygnorum shrubland (VT04) — 0.35 ha

e Scattered natives (VT06) — 4.68 ha

e Planted trees and/ or introduced shrubs (VT12) — 4.44 ha

It is noted that both VT04 and VT12 contain isolated foraging species for
black cockatoos (such as Marri, Casuarina spp. and/ or Eucalyptus spp.)
and therefore use is likely to be opportunistic.

No evidence of breeding was recorded within the survey area during the
field survey

97 trees with a DBH of >500 mm were recorded. These consisted of 48
Corymbia calophylla, 37 Eucalyptus gomphocephala and 12 E. rudis.
None of these trees had any hollows considered suitable to for breeding.
No roosting sites were recorded as being used by Black Cockatoos
within the survey area
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3.2.2 Other conservation significant fauna

No other significant fauna species were recorded during the survey. Five significant fauna are
considered likely to occur within the survey area based on the habitat types available:

Carnaby's Cockatoo (Calyptorhynchus latirostris) — listed as Endangered under both EPBC
Act and BC Act

Southern Brown Bandicoot / Quenda (/soodon fusciventer) — listed as P4 by DBCA
Peregrine Falcon (Falco peregrinus) — listed as other specially protected fauna by DBCA
Perth Slider (Lerista lineata) — listed as P3 by DBCA

Black Striped Snake (Neelaps calonotos) — listed as P3 by DBCA.

All other significant fauna are considered unlikely or highly unlikely to occur within the survey
area.
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Ten clearing principles assessment

An assessment of the survey area against the Ten Clearing Principles was undertaken and is
provided in Table 6. The assessment determined that clearing within the survey area is likely to
be at variance to:

e D) Native vegetation should not be cleared if it comprises the whole or a part of, or is
necessary for the maintenance of, a significant habitat for fauna indigenous to WA

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

The assessment also determined that clearing within the survey area may possibly be at
variance to:

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

GHD | Report for Public Transport Authority - Thornlie-Cockburn Link, 12533618 | 17



81 | 819€€GZ ) HuIT wNgyv09-sljuIoy | - Auoyiny Hodsuel | dljdnd 10} Hoday | AHD

‘In220 Ajqissod Aew auo pue ‘(ee2eAljo BajjiraiD)) eale ASAINS BY} UIYIM JNID0 O} UMOUY SI UOXE) SUO Jeyj}
papn|ouod AaAINs-}sod JUSWSSSSSE 90Ua1IN220 JO pooylayI| 8y "eale AsAins pue AsAins siyj 03 a|qedldde
os|e si Juswssasse siy] (e10zZ) AHD Agq usyeuspun sjuswssasse plaly pue dopsap sy} ul paunuspl

exe} elojj Jueoyubis |e 1oy sAanins pjai-}sod pajonpuod Sem JUSWISSSSSE S9US1INJJ0 JO PooyidY|

‘uone}aban spispeo. pue syled ulyim punoj Aluowwod Si pue yuad Ul pasijeinieu sey sainads
3yl "ule|d [BISEOD UBMS SU} JO JUSIXS UJBYHOU 8y} pue suiejdpues uolpjelas) ay} ulyim si saioads siy} Jo
uoiNQUISIP [BINJEeU U} SB SBYDJeas aseqelep ay} UIYNM palijuspl JoUu SBM BaORAIO BajjiA8I5) "eale ASAINS

By} UIY}IM SUOIJEI0] [BIBASS UI PRJEI0| SEM BIJRAIO BaJ[INSI5) UOXE)}  AlIoLd pals] YOgQd auQ "eale
ASAINS 8y} UIYNIM paplodal a1am exe) eIoj) Pals!| 10V Dg J0 10 D9d3 ON 'eale ASAINS 8y} JO W G UIYIM
exe] eJoj} Jueolubis uoieAIasuod Gg Jo aouasald |eljusjod/aouasald ayy paiijuspl sayoleas dopisaq

‘saouanpul oluabodouyiue 0} anp AJSISAIP [BJO} MO| dABY

0] PaIapISuU0D si Bale ABAINS 8y "Bexe} paonpouul S ‘BXe) BIoj) SAlBU g& pasudwod [e)o} siy| "elousb
¥G pue saljiwe} g Bunuasaidal exe) eloyy |/ pap1odal Aanins pialy ayl “(—200Z ¥D9q) eaJe Aaains ay)
1O WY G UIyum papJooal Aisnoinaid usaq aney exe) eloj) aAljeuU xis Ajybis pue paipuny oM} ‘puesnoy} suQ

‘eale ASAINS a8y} Ul paplodal

sem uoljejeban ueoiiubis 1ayjo ou Ajjeuonippy ‘eale Aaains sy} uiyyum paddew atem sO3d Jo SO L

Jaylo oN ‘uonelsban Jueuwal ay} Jo alels papelbsp pue azis sy} 0} anp DI d/DI L PaUOUSW SAOJE BU}
ypm ubife jou pip eale Asains sy ulypm uoneiasban syl “03d/D3L Uleld [e}SB0D UBMS 38U} JO SPUBIPOOM
eisyueqg ‘eale Aaains ayy Bunossiaiul ‘vDgqa Aq O3d e se pajsi| os[e SI Yyalym ‘D31 palsi-oy Dgd3 suo
palijuapl saydiess dopisaq (0002 YMOD B 0202 Y0D) (G2 d)s) Bulwaa Yied JsinH uay| a)is JonalioA
ysng osj|e SsI Ydiym Jo auo ‘(S\YS3) Sealy SAIlISUSS Ajjejuswuoianug om) Sjoasiajul eale Aanins ay |

“JuswuolIAU Bulpunouins 8y} uey} anjea disuo) Jaybiy e Jayo
10 ‘UoilIPUOD JaReq Ul ale Jey} uoneisban aAljeu Jo Seale UIBjuoD Jou Sa0p eale AaAIns 8y “aul| [ied 8y}
UM pajelnosse ainjonJiseljul pue buisnoy |eiuapisal Ag papunouins pue Ayojed ‘Jesul| si eale Aanins ay |

'poos) se paddew 9%, 9°|

UM (%¢£6) papelbag sem uoie}aban sy Jo 3sol ‘papelbaq Agisjdwo) — papelbaq 03 poos) woly pabuel
uonelaban ay} JO UOIHIPUOD Y| “"djels |einjeu Jisy} wols paipow Alybiy usaq pey ey} sadA} uonjeiaban
1noj pue sadA} uonejaban aaljeu saiy) Buipnjoul eale Aaains ay} Jo) paddew atem sadA} uonejeban usnas

‘SjuBUWAI pueysSng ‘Ayisianip [eaibojoiq jJo

Jlews |euoisea20 yum uoielaban pauipow Ajybiy jo pasudwod si ey gL || Buluiews. ayj pue ainoniisenul  [aA3] ybiy e sesudwo? 3

SoueleA 10 |lel peol si ey |/ 8 YJIuM Jo ‘ey £€8°61 SI9N0D Bale ASAins ay] "uoibaigns yuad ayj pue uoibaiolq i pales|o 8 Jou pjnoys

1e aq o} AyIun VS 83U} Ulyim (0661 PI1eS8) W JO SUINOId [EDIUB)OY ISSAA UINOS 8y} Ul pajenyis si eale Asains ay | uonejeban aAeN (e)

a|diduLd

awWodNO Juswssassy

sajdiound Bulea]y uaj ayj jsurebe Juswissassy 9 ajqel




61 | 819€€GZ ) HuI wingyv09-sljuIoy | - Aoyiny Hodsuel| dljdnd 10} Hoday | AHD

ale eunej jJuedlyiubls aAl papnjouod Mainal Asnins 1sod ay | ‘eale AsAins ay} 0} pailjdde pue pamainal sem
(B6102) QHS WOJ} JUBWSSSSE 92UB1INIJ0 JO pooyldy| V “ABAIns 8y} BuLinp papJodal alem sainads euney
JueoIUBIS JBY10 ON "Bale ASAINS 8U) UIY)IM SUOIIRI0| [BAISS e paplodal SeM (S}INJ) LB\ POMBYD) S2USPIAS

Buibelo) pue SUOISEI00 OM] U0 pJeay Sem 00)e)00D 3oe|g pajiel-pay 1sai04 8y} ‘Aenins ay) Bulng S WSS,

‘sa10ads Bulamp punolb 1o} susened juswsaow 0} snouabipul euney

ua1INo 8y} Ja)je Ajuessadau jou [im uonjeiaban jo Bulies|d [euonippe aiojaiay} pue adeaspue| sy} 1o} jejigey jueoiubis

ybnoJy} anow 03 euney Gulemp punolb 1oy} Jalieq Juesiyubis e si JopLIoD |lel Bunsixe ay] “sjuswdojansp € ‘'J0 8dueUajUIRW

|enuspIsal Jo/pue ainjonaiselyul Aq pajuswbedy si uoieiaban buluiews. se Alaizoauuod jejgey Jood sey 2y} Jo} Alessaoau

‘lessuab ul ‘ease Aaains ay] "eunej snousbipul 10y SN[eA MO| PaJapISuod si jejigey Jo %) "¢ | Bululewsas ay | S1 40 ‘J0 Jed e Jo

‘uoljisodwod saloads [eioly uo Buipuadap anjeA jejigey Mo| e sey pue eale ASAINS ayj JO %6 6E Siuasaldal ajoym ay} sasudwod

aoueleA ZL 1A "anjea jenqey ybiy aney pue (ey |/°g) ainioniiseljul pue peol ‘|ies buinowsal Jaye eale ASAINS  JI pales|d aq Jou pjnoys

1e aq 0} AjayI 3y} JO %0 /¥ Juasaidal 90 LA PUB H01A ‘LOLA "Bale Aanins ay} Joj paddew aiam sadA) uoejeban usnag uoneeban anneN (q)

"MO| paJapIsuod si AJsIaAIpolq
pue paipow Alybiy si eaie AsAins ayj uiyum uone}sban ay| JuswuoliAus Buipunolins ay} uiyim puejysng
JUBUWAJ 83U} UBY} UOIHPUOD J8Jaq Ul aJe Jey} uoneiaban aAljeu Jo seale Uleluod Jou saop eale Aanins syl

"eale Aanins ay) ulypm jussald sjeligey sy} pue spiodal snoirald uo paseq

eale AaAINS 8y} UIYIM INd20 0} AjyI] paJepIsuod aiem saloads euney Juediubis [BUOIHIPPE JNO ‘00}1B}00D)
yoe|g pajiel-pay 158104 pue 003e)007) s.Aqeuse) Buipnjoul seivads eune) Juesiubis 1oj Jeligey sapinoid
eale AoAINS oy ‘Bale ASAINS By} JESU SUOISEDD0 OM] UO PJESY SEM 00JEX00D) YOB|g Pa|Iel-pay 18104 ay |

"sajelgalanul pue ysij suliew ajom saloads
10 Japulewsal sy ‘sjewwew gz pue sueiqiydwe g| ‘ssjidal €9 ‘spJig gZ papnjoul siy] "eale AsAins ay)
1O W) G UIyuM papiodal Ajsnoinaid usaq aAey saloads eune) /GG pauodal B6L0Z AHO 40 Malnal doyysep v

‘sjuswdojansp
[enuapisal Jojpue ainjonyiselul Aq pajuswbel) si uonelaban Bululewsal se AJIAIDSUU0D Jeligey
Jood sey ‘jelsusb ul ‘eale AsAins 8y ‘jelgey eunej sapiaold yoiym uoiejebaA ulejuod eale AsAins ay |

‘AaAIns ay} ul In220 03 ARxIun Alybiy Jo Aj@yIijun paispisuod ale

sayoJeas dopisap ul paiipuspl exe} Buiulewsal sy -9jqissod palapisuod s eale ASAINS Sy} UIYIMm aouasa.d
S) ljebany ejuspeles oy polad Buliemo)) payodal sy} Jo apIsINo usyeuapun sem ASAINS ay) sy “saloads
SIY} JO} JBligeY S|qeliNS PalapISU0d S| 84U UoNAUISIg JAMOd UISISSAN Paousy) 8y} UIYIm paledo| LA
10 19)00d |lews 8yl (96102 AHD) Hed 1SINH Uy UIYIM JSBD WY G L~ SBM }S8S0|0 3y "eale AaAins ay}
Jeau pue|pooM BIS)UBE UIUNIM SUOIEI0| Sjeledas [BJaASS Ul paplodal Sem lijabeny eluspejed 10y Og au}
Japun pausjealy] pue oy Dg9d3 aui Aq patsbuepug se paisi ‘(pIyaiQ Jepids puels) ijebany eiuspeed

Juswssassy

awooINQ0 a|diduLd




0z | 819€€Gz 1 HuI wingyv0o-sljuioy | - Auoyiny Hodsuel| dljdnd 10} Hoday | AHD

[BJBASS Ul PaPI0daI SEM J0Y OF 8y} Japun pauslealy] pue 1oy D943 au} Aq passbuepul se pajs||
‘lebany eiuspee) ‘eale ASAINS 8y} UIYIM Ind20 Ajgissod Aew UOXe)} auo Jey} paulLLLIB}ep JUSWISSISSe

siy L ‘seyo.teas dopjsap Ul payuspl exe} eioj) pausiealy] sy} Joj Asains isod pajs|dwod sem ‘uosess ay} 10} Alessaoau

pue sAsnins pialy J0 AJisusiul pue spiodal shoinald pue uoinguisip saioads umouy ‘Juasald sielgey ayy sl Jo ‘sapnjoul i

JUNO22E 03Ul SBYE} YDIYM ‘JUSLUSSSSSE 92US.1INIJ0 O pooyidyl| V 10V Dg Jo/pue 10y Dgd3 au} Japun palsl|  JI pales|o ag Jou pjnoys

"‘9ouBLIeA Je aq Ael| exe} /g 40 aouasaud |enuajod/eouasald ay) paunuapl (020Z 8 96102 ‘B6L0Z AHD) mainal dopisap ay L uonelaban anieN (9)

"ellelisny UIB)SapA
0} shouabipul eune} 1o} Jejigey jJuediiubis paiapisuod aq 0} AjayI| SI saau} buipaalq |ejuslod /6 pue jeligey
Buibeloy jo ey /96 J0 9ouUasald By} ‘1onamOH Bale ASAINS By} UIYlIM Jelqey sy} uo Ajal saloads sy} jo Aue
1eul AyIlun si 1 ‘sainads euney Jueoiubis 1oy jejigey sapinoid eale ASAINs sy} uiyim uonelaban ayl IsIUA

‘eale Aanins
By} JO Wy G uIyum spiodal adiinw ale alay | ‘saioads siy} Joj a|qelins si eale ASAINS ay} UIYIM Jejigey ay L
9)eus paduis Xoe|g

“Jelgey ajgeyns bulurewsl
Buionpal Jayuny si Juswdojeasp Buiobuo uonejeban Jueuwsal Jo sayojed [[BwS Ul [[oM SAIAINS 0} SWass
sa10ads siyj ybnoyy|y "eate Apnis ayj Woly umouy si saloads ay) pue Juasa.d jelgey s|gelns si aiay ]

J3pIIS yHsd

‘onsiunyoddo ag pjnom jelgey jo asn Aue alojaiay}
jusasaud si jengey buipaaiq oN “Ajuo Buibeloy Joj eale AaAins ay) uiyim Jejigey ajgeuns asn o} Ay
S| Uooje aulbaiad ay] "S||oUS0S) pue JoYepuer WoJ} SPJ02al )M Bale ay) WOoJ) UMouy SI sa1oads ay |

U00[eJ aulbaiag

‘Baje ASAINS By} UIyIM Sielgey sy}
uo Aja1 0} Aj@yjIjun SI BpUSNY 8U} ‘JoASMOH “Bale ASAINS Sy} UIYIM epusny) 8y} 1o} Jeligey S|qelns si a1y |

Epuanp

'S93aJ) 9saU} Jo Aue Ul pajoslep aJam SMOJjoy

1seu |enuajod oN “ww QOg ueyl Jarealb (HgQ) Wbiay 1sealq e Jajawelp yunly e pey pue ejjAydojes
elquifioD pue ejeydsasoydwiob g ‘sipni snjdAjeon3 Aq pajuasaidal alem saa1} ay]| "eale ASAins ay)
ulyim seaJ} buipsalq [enusiod /6 pue jelqgey Buibeloj 003ex209 %oe|q S|qeNns Jo (% /8) By /9°6 SI 848y L

S00Je3000 Yor|g

‘ayeus padus-yoe|g pue Jspl|S Yuad ‘uodje auubalad ‘epusnd
‘00]e)207 Yoelg s.Aqeulie) a|qejieAe sadA} Jejigey ayj uo paseq eale AsAINS 8y} UIYYIM Jna20 o} Aoy

awooNQ

Juswssassy

a|diduLd




12| 819€€GZ ) HuI wngyv0D-sljuIoy | - Auoyiny Hodsuel| dljdnd 10} Hoday | QHD

|{duelleA
Je aq o} AlyI

"90UBLEA
Je aq o} Ajpxijun

awooNQ

Juexa ueadoun3-aid 8y} Jo 9%, 0| Uey}
$S9| aAeY SY9)T BUIMO||0) BY L "pausiealy) paiapisuod si AJunwiwo jey) sulewsal Ajunwwod |eda16ojods ue
10 Juaixa ueadoin3g-aid ay} Jo SS9 40 JuaD Jad | AJUo BIBUAA YO SAadsal disy} ul pue uolbalolq Yy g|

VMS 8u} uiyym Buluiewal syusixe ueadoin3g-aid 418y} JO % 0E UBY} SSB] aAeYy saxa|dwod uonieaban ||v

%9% L | Xa|dwo) JaAry uiaynos

(a19e)1IeARBUN BJEP) X3]dWO) UoIBUIUUE)
S|IBUS0D) JO AJID e

%EP’G UINOS pue [esjus)-xa|dwo) ueapusasseg
Buiuuen jo Ay e

%28/ UINOS pue [esjua)-xa|dwo) ueapussseg
SllNBIN JO AyD @

%2 G2 YINos pue [esjuad-xajdwo) uespuasseyq
uIngy20D Jo AN e

(6102 YMOD) VT aAoadsal Jisyl uiyym sjusixa ueadoin3-aid pawnsaid jsuiebe passasse usaq os|e
aney (91.02) Ie 1@ qaap pue (0861) e 18 alppaH Ag paddew pue paquosap saxajdwod uoneyeban ay |

%081 | Xajdwo) uojbuiuue)y e
9%/8°9Z UINOS pue [esjuad-xa|dwo) uespuasseg e
%EH '8l Xaldwo) JaAIY UIBYINoS e

(6102 YM\0D) aJe uoibaiolq wHd| WAAS au} ulylim saxajdwod asay} jo Buiulewsal sjusixs ueadoing

-a4d ay] ‘ease Aanuns ay} uiypm Jussald saxa|dwoo uone}aban aaiy) sajedlpul (9102 B 1@ qaap Ag
pajepdn pue (0861) /e 18 a|ppaH Aq uayeuspun buiddew uonelsban jeuoibay ‘Buluiewal Jusixa ueadoing
-aud syl Jo % ¢ Ajlewixoidde sey yoiym ‘uoibaliolg 9| YAAS aU3 UIyim pajeool st eale Asains ay |

*IN220 0} Aj9Y|I| paJapISuod
aJe auou pue AsaAins plals 8yl Bulnp ease ASAINS 8y} UIYIM paliuspl 81em 10y OF Jo 10y D943 8y3 Jepun
pajsi| se SO ON "Baie Apnis sy} ulypm Bulinooo Ajjenusiod sO3 1 aAl paliuapl mainal dopisep syl

*1n200 Ajqissod Aew pue ssioads Siy} 10 JBIGEY 9|gelNS PaJapISUod sI a5us) uonnguisic

Jamod uJeisep\ paousy) sy} ulypm pajesol L0 LA J0 3exood j[lews v *(d61L0Z AHD) Med isiny usy
UIYIM }SBS WY G’ L~ SEM }S9S0|2 8] "eale ASAINS 8y} Jeau pue|poom eisyueg Ulylm suoneoo| ajeledss

Juswssassy

‘paJes|o AjpAisusixa
usaq sey ey}

Bale ue ul uonejaban
SAI}_U JO JUBUWSI

e se jueoiubis si )l

JI paIes|o aq Jou pjnoys
uonelaban annen (8)

‘Aunwwoo

|eo160j028 pausjealy}
B ‘J0 8oueuUsjUleW

2y} Jo} Alessaosu

S1 10 ‘J0 ped e Jo

ajoym ay} sasudwon
JI paJes|od aq Jou pjnoys
uonelaban anneN (p)

"eIO}} 8Bl
‘JO 92U)SIX8 PBNUUOD

a|diduLd




22 |1 819€EGZ) HuI wIngyo0D-aljuIoy | - Aoyiny podsuel] oljgnd 1o} Hoday | aHD

1ey} uoijeleban anijeu ay] (Buisnoy ‘syoel; ‘speod Aq ‘63) paiipow Ajybiy asimiayio Jo pales|d AjleaLoisiy
uaaq sey usaq sey pue Juswdojanap [eiuspisal Aq papunolins si eale Aanins ayj jo Ajuolew ay |

(0002 YOO 8 0202 YMOD) (St 8lis) Bulwaa ied }sINH US| 8)Is JaAaI04
ysng os|e Sl YdIym Jo auo ‘(SyYS) sealy SAIISUSS Ajjeluswuoiinug om) Sjoasiajul eale ASAINS sy | ‘eale
Aanins 8y} Jo UOI0BS Weyuaydag oy} Jo yinos wy 'L Ajelewixoidde si pue| pabeuew yDgQ 1s8s0|2 ay |

‘9oueleA
je aq o3 AlxIIun

‘uoljepelBap pue| [eluelsans asned o} Ajeyijun si Josfoid sy} Joy Bulesio ‘palesio
aq 0} uone}eban aAljeu ay) Jo a)e)s papelbep Apealle pue ainjeu Jesul| pue Buoj sy} 0} anp ‘|lelenQ

"MOJ S| UOISOUS Ia}em
1O YSlI 8y} ‘@injeu ui Jeaul| S| eale ASAINS 8y} pue paulelp-|om pue snolod ale sjios asay) UsAIB ‘IansmoH

"Bale SIU} Ul UOISOJa puIm JO Ysu ybiy e si alay} suesw puim ay} Ag papodsuel) ag ueod sjelaewl asay)
USIYM Ylm SSES pue S|Ios 3y} JO Juajuod pues ybiy ay] “(sjios Apues “6°8) s|ios ainjxa}-423ybl| ypm seale ul
UOISOIS puUIM pue Ja}em asned 0} [eljuajod ayj sey eale AsAINs ay} uiyim uoneiaban anijeu jo bules|o Auy

(0202 Y\\0D) eale ysu ajelapow 0} ybiy e uiyym sal| eate ASAIns ayl Jo ey | Ajl@lewixolddy
‘BaJe ysll |I0S ajeyd|ns pioe XSl MO| 0} 8]eJapow B Uulypm sal| sease Aaains ay} Jo Ajlolew ay |

(8661

‘|e 1@ 9|IiL) spues payoea| Alybiy pue Buiuiesp-jjlom ‘dasp ‘ejed yum suoissaidap puejjem pue suiejdpues
‘saunp MOJ JO SISISU0D WBJsAs uespuasseg ay| "sAejo Buiyoelo pue sjios xa|dnp Aweo| Mojjeys umo.q
‘sjios xajdnp Apues dasp Aaib Buipnjoul sji0s jo AjaieA e yum uieid |eianjje paulelp Ajood ‘jej e si wajshAs

"aouBLIeA
[ euieluld sy ‘swajsAs uespuasseq pue eleluld sy} ybnoiy) jsem o} jses sayojalls eale AsAIns ay |

1e aq o} Alyiun

"$8SIN02J8}eM
Jo spuejiam Aue yum uoneloosse ul molb Jou saop eale AsAins ay} uiyym juasald uonelaban anljeu ay |

“JAAIY Uuems ay} Buipnjoul

‘eale Apnis Wy G 8y} UIYIM Jn220 saul| 8beulelp JSjlewsS JO Jaquinu B pue JaAly buiuued ayl “(MNIN)
spuespn asn a|diyny Jnoy pue (\\DD) pueiapn Alobaje) uoieAlasuo) suo jo abps usjno sy} :eale
Aonins ay) 108sI1a3Ul Jey} spuejiem G paiuap! (9661 7€ 19 [IIH) 19serep YA\S Spuepsp\ dlydiowoas ay L

‘puepam siyi 10edwi 0} pajoadxa jou s| eale Aaains ay} ulyum Bules)d uonejeba juiod
1S9S0|0 S}l Je Sa)e] SUOSWIOY | pue a|episalio ay} woly Aeme wy G~ SI eale Aanins ay] “(S¢ Jeqwnu
9]IS) S8 SUOSWOY | pue 9|episalio ‘eale ASAINS 3y} JO WX G UIYIM (puejjom Jesuiey) soueuodu|

[BUONBUIBIU| JO PUBISAA PBISIFIUSLLILIBACL) UBljRlSNY auo palnuapl (BL0Z) AHD 0 malnal dopjsep syl

‘aduelien
je aq o} AlyIlun

"%, 28’/ — YINOS pue [enua) — xa|dwo) uespuasseg — oINS 10 AlD e

% St°G — UINOS pue |enua) — xajdwo) uespussseqg — Buiuue) jo A1y e

awooNQ

Juswssassy

ay} uo joedw ue aney
0} AjayI| sI uonelaban
ay} Jo Buueso ay}

I paJes|od aq Jou pjnoys
uoneeban aneN (Y)

‘uonepelbap

pue| a|geloaidde asned
0} Ajgy| sI uoneyaban
auy} jo Buues|d ay)

JI pales|od aq jou pjnoys
uone)aban anneN (b)

‘pue|lem
Jo 8sInoolajem e yum
pPa)eId0SSE JUSWUOIIAUS
ue ‘yjIm uoljeroosse

ul 1o ‘ul bBuimoub si i

I paJes|d aq Jou pjnoys
uonelaban annen (1)

a|diduLd




€z 1 819€€5z ) HuI wngyv0o-sljuIoy | - Aoyiny Hodsuel| dljdnd 10} Hoday | AHD

‘aduelien
je aq o} AlyIlun

‘aouelien
je aq o3 AlxIlun

awooNQ

*JOpLI0D Juswdojanap bunsixa

ue Buoje) buues|d Jo eale |lews AjpAneal 8y} usalb eale Aaains ay) uiypm buibbojisiem sjeqiaoexs

Jo asned 0} Aj@yijun si Bules|o jeuonippy "BuLies|d [ealo)siy 0} anp payipow Ajybiy usaqg Apealje sey
eale Aanins ay) uiyyIm uoneleban sy “sAejo pue sjios xajdnp ‘spues apnjoul eale ASAINS 8y} JO S|I0S 8y |

‘eale ay} ul Jussaud suisped
JJo-unJ aoeLns pue abeulelp |einjeu Aue jdnuisiul Jo ginisip [m Bulies|d pasodoid ay3 eyl Alayiun si i

‘eale Apnis Wy G 8y} UIyIM

JN220 saul| abeulelp J9||ews JO JSquinu B pue JaAIY UeMS ‘JaAly Buiuue) ayl “(MNIN) SPUBIspA @SN
a|diyni Jnoy pue (MDD) puepspn Alobaje) uoneasasuo) auo jo abpa Jajno sy} ;eale ASAINS By} J0asId}ul
Jeuy} spuepiam G paynuspl (9661 e 1o llIH) 1eserep YMS spuefiap dlydiowos ay] (0202 YAMOD)

(gg Jagquinu a)s) sayeT SUoswWoy | pue sjeplsalio ‘eale ASAINs 8y} JO WY G UIYIM (puejam Jeswey)
2ouepodw| [eUCIBUISIU| JO PUB[ISAA PAISI[-IUSWUISAOS) UBI[El}SNY SUO paiuapl sayoless dopiseq

(0202 YMOD)
uo1398s SIY} Jo }sem wy G°| Ajlewixosdde sind20 os|e JaAry Buluue) ay| eale ASAINS 8y} JO UOIJO8S

weyusxoag ayj Jo yinos w 0oy Ajejewixosdde yoouq s|nA sI eale AsAins ay) 0} aul| abeulelp 1S9S0J0 8y
*Ayjenb Jajempunolb uodn joedwi 03 Aj@yIuUn paJapISuod
s| J0slo.id 8y} Joj Buues|o uonelsbs pauipow Alybiy pue paginisip usaq Apealje sey eale ASAIns syl

's|[aus09) Jo A pue 9|IAIRIA J0 AN ‘Buluue) jo AjD ‘Lodiy ‘eale AsAins au} Jo Ajaanus sy} 109s.Isjul

10V [MIY U} Japun pawiejoold sealeqns Jajempunols) 1IN0 ‘S\YSAAd 01 SYSL MO| aAeY sasn pue| Buiisixe
8y} aIaym S\YSAMAd UIylm 1ndoo) | AJLioLid Baly UOI03)0ld ‘Baly |0Ju0D uonnjjod Jayepn punolbiapun
JoMEepuef sy} pue seale Jajempunolb ypad pue joxepuer paisi| 10V |MIY Y} Ul pajedo) si eale ASains ay |

‘seale
uoljeAIasuUO0D Aue JO SenjeA [ejusLUOoJIAUS 8U) Uo 1oedwi 0} Aj@yijun S| eale AsAIns ay) uiyum Bules|)

"uoiseAuUl
paam jusnbasgns pue syoeJ} a|dIyaA Agq papelbap Apueaniubis usaq sey eale ASAINS By} UIYIM Sulewal

Juswssassy

‘Buipooyy jo Aysusiul

10 90oUspIoUl By}
‘e]eqiaoexa Jo ‘asned
0} AjayI| s1 uoneiaban
ay} Jo Buues|o ayy

I paies|d aq 10U pjnoys
uonejeban anneN (N

“J91em punolbispun

10 32euns Jo Ajlenb ayy
ul uoneloLs}ap asned
0} Ajay| sI uonelabon
ay} Jo Buueso ay}

JI paIesjo aq Jou pjnoys
uonejeban anneN (1)

‘BaJe UOIJeAIaSUOD
AqJeau Jo yuaoelpe Aue
JO San|eA [BJUSWUOIIAUS

a|diduLd




References

360 Environmental 2012, Harry Sandon Reserve and Ken Hurst Park: Vegetation and Flora
Assessment Report, unpublished report prepared for The City of Melville.

Beard, JS 1990, Plant Life of WA, Perth, Kangaroo Press.

Bureau of Meteorology (BoM) 2020, Climate Data Online, retrieved August 2020, from
http://www.bom.gov.au/climate/data/.

Christidis, L and Boles, WE 2008, Systematics and Taxonomy of Australian Birds, Melbourne,
CSIRO Publishing.

Department of Agriculture and Food WA (DAFWA) 2007, Soil-landscape mapping in South-WA,
Perth, Department of Agriculture and Food.

Department of Agriculture, Water and the Environment (DAWE) 2020a, Species Profile and
Threats Database (SPRAT), retrieved August 2020, from http://www.environment.gov.au/cgi-
bin/sprat/public/publicthreatenedlist.pl?wanted=flora

Department of Agriculture, Water and the Environment (DAWE) 2020b, Brixton Street and
Associated Wetlands, Brixton St, Kenwick, WA, Australia, retrieved August 2020, from
http://www.environment.gov.au/cgi-bin/ahdb/search.pl

Department of Biodiversity, Conservation and Attractions (DBCA) 2007—, NatureMap: Mapping
WA's Biodiversity, retrieved Aug 2020, from http://naturemap.dpaw.wa.gov.au/default.aspx/.

Department of Sustainability, Environment, Water, Population and Communities (DSEWPaC)
2012, EPBC Act referral guidelines for three threatened black cockatoo species, Canberra,
Australia, Department of Sustainability, Environment, Water, Population and Communities.

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

Environmental Protection Authority (EPA) 2020, Technical Guidance — Terrestrial Vertebrate
Fauna Surveys for environmental impact assessment, Perth, Environmental Protection
Authority.

Executive Steering Committee for Australian Vegetation Information (ESCAVI) 2003, Australian
Vegetation Attribute Manual: National Vegetation Information System, Version 6.0, Canberra,
Department of the Environment and Heritage.

GHD 2013, Thornlie Extension Environmental Assessment, unpublished report prepared for the
Public Transport Authority.

GHD 2019a, Thornlie-Cockburn Link Project, Flora and Fauna Survey, unpublished report
prepared for the Public Transport Authority, May 2019

GHD 2019b, Thornlie Cockburn Link, Additional Targeted Flora Survey, unpublished
memorandum prepared for the Public Transport Authority.

GHD 2020 Thornlie Cockburn Link, Biological Assessment of Additional Areas, unpublished
report prepared for the Public Transport Authority.

Government of WA (GoWA) 2000, Bush Forever Volume 2, Directory of Bush Forever Sites
Perth, Perth, Department of Environmental Protection.

Government of Western Australia (GoWA) 2019, 2018 South West Vegetation Complex
Statistics, Current as of March 2019, Perth WA, retrieved Aug 2020, from

GHD | Report for Public Transport Authority - Thornlie-Cockburn Link, 12533618 | 24



https://catalogue.data.wa.gov.au/dataset/dbca/resource/b35f1bc0-bc44-471c-
bb3ad4db3805e441.

Government of Western Australia (GoWA) 2020, DataWA, retrieved August 2020, from
https://data.wa.gov.au/

Heddle, EM, Loneragan. OW and Havel JJ 1980, Vegetation Complexes of the Darling System,
WA, in Atlas of Natural Resources, Darling System WA, Department of Conservation and
Environment.

Hill, AL, Semeniuk, CA, Seneniuk, V and del Marco, A 1996, Wetlands of the SWA, Volume 2:
Wetland Mapping, Classification and Evaluation — Wetland Atlas, prepared for the Water and
Rivers Commission and the Department of Environmental Protection, Perth, WA.

Keighery, BJ 1994, Bushland Plant Survey: A Guide to Plant Community Survey for the
Community, Nedlands, Australia, Wildflower Society of Western Australia (Inc.).

Mitchell, D, Williams, K & Desmond, A 2002, SWA 2 (SWA2 — SWA subregion), in Department
of Conservation and Land Management (ed), A Biodiversity Audit of WA’s 53 Biogeographical
Subregions in 2002, pp 724.

Natural Area Consulting 2013, Fauna Survey Report — Ken Hurst Park, unpublished report
prepared for the City of Melville.

Natural Area Consulting 2016, Randford Road Bushland, Flora and Fauna Report, unpublished
report prepared for the City of Canning.

NVIS Technical Working Group 2017, Australian Vegetation Attribute Manual: National
Vegetation Information System, Version 7.0, Department of the Environment and Energy,
Canberra

Threatened Species Scientific Community 2016, Environmental Protection and Biodiversity
Conservation Act 1999 Approved Conservation Advice (incorporating listing advice) for the
Banksia Woodlands of the Swan Coastal Plain Ecological Community, Department of the
Environment and Energy, Canberra. Available at:
http://www.environment.gov.au/biodiversity/threatened/communities/pubs/131-conservation-

advice.pdf.

Tille, P., Moore, G. and Griffin, T. 1998 Soils and landscapes of the south-western Australia.
Soil Guide, Agriculture Western Australia, Bulletin 4343.

Webb A, Kinloch J, Keighery G & Pitt G, 2016, The extension of vegetation complex mapping to
landform boundaries within the Swan Coastal Plain landform and forested region of south-west
Western Australia.

Western Australian (WA) Herbarium 1998-, FloraBase—the Western Australian Flora,

Department of Biodiversity, Conservation and Attractions, retrieved August 2020, from
http://florabase.dpaw.wa.gov.au/.

GHD | Report for Public Transport Authority - Thornlie-Cockburn Link, 12533618 | 25



Appendices

GHD | Report for Public Transport Authority - Thornlie-Cockburn Link, 12533618 | 26



Appendix A - Figures

Figure 1 Site location
Figure 2 Vegetation types and sample locations
Figure 3 Vegetation condition

Figure 4 Conservation significant fauna and habitats
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Relevant legislation

Federal Environment Protection and Biodiversity Conservation Act 1999

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the Federal
Government’s central piece of environmental legislation. It provides a legal framework to protect and
manage nationally and internationally important flora, fauna, ecological communities and heritage
places, which are defined in the EPBC Act as Matters of National Environmental Significance (MNES).

The biological aspects listed as MNES include:
e Nationally threatened flora and fauna species and ecological communities
e  Migratory species

A person must not undertake an action that has, will have, or is likely to have a significant impact
(direct or indirect) on MNES, without approval from the Federal Minister for the Environment.

The EPBC Act is administered by the Department of Agriculture, Water and Environment (DAWE).

State Environmental Protection Act 1986

The Environmental Protection Act 1986 (EP Act) is the primary legislative Act dealing with the
protection of the environment in Western Australia. The Act allows the Environmental Protection
Authority (EPA), to prevent, control and abate pollution and environmental harm, for the conservation,
preservation, protection, enhancement and management of the environment and for matters incidental
to or connected with the foregoing. Part IV of the EP Act is administered by the EPA and makes
provisions for the EPA to undertake environmental impact assessment of significant proposals,
strategic proposals and land use planning schemes.

The Department of Water and Environment Regulation (DWER) is responsible for administering the
clearing provisions of the EP Act (Part V). Clearing of native vegetation in Western Australia requires a
permit from the DWER, unless exemptions apply. Applications for clearing permits are assessed by
the Department and decisions are made to grant or refuse the application in accordance with the Act.
When making a decision the assessment considers clearing against the ten clearing principles as
specified in Schedule 5 of the EP Act:

a) Native vegetation should not be cleared if it comprises a high level of biodiversity.

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

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

d) Native vegetation should not be cleared if it comprises the whole or part of native vegetation in
an area that has been extensively cleared.

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

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

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

h) Native vegetation should not be cleared if the clearing of the vegetation is likely to cause
appreciable land degradation.



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

i) Native vegetation should not be cleared if clearing the vegetation is likely to cause, or
exacerbate, the incidence of flooding.

Exemptions for clearing include clearing that is a requirement of a written law or authorised under
certain statutory processes (listed in Schedule 6 of the EP Act) and exemptions for prescribed low
impact day-to-day activities (prescribed in the Environmental Protection (Clearing of Native
Vegetation) Regulations 2004); these exemptions do not apply in environmentally sensitive areas
(ESAs).

State Biodiversity and Conservation Act 2016

The Biodiversity Conservation Act 2016 (BC Act) provides for the conservation and protection of
biodiversity and biodiversity components, as well as the promotion of the ecologically sustainable use
of biodiversity components in Western Australia. The BC Act replaces both the repealed Wildlife
Conservation Act 1950 (WC Act) and the Sandalwood Act 1929 (Sandalwood Act), as well as their
associated regulations. To attain the objectives of the BC Act, principles of ecological sustainable
development have been established:

. Decision-making processes should effectively integrate both long-term and short-term
economic, environmental, social and equitable considerations

. If there are threats of serious or irreversible environmental damage, lack of full scientific
certainty should not be used as a reason for postponing measures to prevent environmental
degradation

. The present generation should ensure that the health, diversity and productivity of the
environment is maintained or enhanced for the benefit of future generations

. The conservation of biodiversity and ecological integrity should be a fundamental consideration
indecision-making

. Improved valuation, pricing and incentive mechanisms should be promoted.

The BC Act is administered by the Department of Biodiversity Conservation and Attractions (DBCA).

State Biosecurity and Agriculture Management Act 2007

The Biosecurity and Agriculture Management Act 2007 (BAM Act) and associated regulations are
administered by the Department of Primary Industries and Regional Development (DPIRD) and
replace the repealed Agriculture and Related Resources Protection Act 1976. The main purposes of
the BAM Act and its regulations are to:

. Prevent new animal and plant pests (vermin and weeds) and diseases from entering WA

. Manage the impact and spread of those pests already present in the state

. Safely manage the use of agricultural and veterinary chemicals

. Increased control over the sale of agricultural products that contain violative chemical residues.

The Western Australian Organism List (WAOL) provides the status of organisms which have been
categorised under the BAM Act. A Declared Pest is a prohibited organism or an organism for which a
declaration under Section 22(2) of the Act is in force. Declared Pests may be assigned a control
category including: C1 (exclusion), C2 (eradication) and C3 (management). The category may apply to
the whole of the State, LGAs, districts, individual properties or even paddocks, and all landholders are
obliged to comply with the specific category of control. Categories of control are defined below.



DPIRD Categories for Declared Pests under the BAM Act

C1 (Exclusion) Pests will be assigned to this category if they are not established in
Western Australia and control measures are to be taken, including border
checks, in order to prevent them entering and establishing in the State.

C2 (Eradication) Pests will be assigned to this category if they are present in Western
Australia in low enough numbers or in sufficiently limited areas that their
eradication is still a possibility.

C3 (Management) Pests will be assigned to this category if they are established in Western
Australia but it is feasible, or desirable, to manage them in order to limit
their damage. Control measures can prevent a C3 pest from increasing in
population size or density or moving from an area in which it is established
into an area which currently is free of that pest.



Conservation codes

Species of significant flora, fauna and communities are protected under both Federal and State Acts.
The Federal EPBC Act provides a legal framework to protect and manage nationally important flora
and communities. The State BC Act is the primary wildlife conservation legislation in Western
Australia. Information on the conservation codes is summarised in the following sections.

Ecological communities

Conservation significant communities

Ecological communities are defined as naturally occurring biological assemblages that occur in a
particular type of habitat (English and Blyth 1997). Federally listed Threatened Ecological
Communities (TECs) are protected under the EPBC Act. The BC Act provides for the statutory listing
of State TECs by the Minister. The legislation also describes statutory processes for preparing
recovery plans for TECs, the registration of their critical habitat, and penalties for unauthorised
modification of TECs. Prior to the BC Act, the DBCA has be identifying and listing TECs to one of four
categories (Presumed Totally Destroyed, Critically Endangered, Endangered and Vulnerable) through
a non-statutory process.

Possible TECs that do not meet survey criteria are added to the DBCA Priority Ecological Community
(PEC) List under Priorities 1, 2 and 3. These are ecological communities that are adequately known;
are rare but not threatened, or meet criteria for Near Threatened. PECs that have been recently
removed from the threatened list are placed in Priority 4. These ecological communities require regular
monitoring. Conservation dependent ecological communities are placed in Priority 5. PECs are not
listed under any formal Federal or State legislation, however, may be listed as TECs under the EPBC
Act.

Conservation codes and definitions for TECs listed under the EPBC Act and/ or BC
Act

Federal Government Conservation Categories (EPBC Act)

Critically An ecological community if, at that time, is facing an extremely high risk of

Endangered (CR) extinction in the wild in the immediate future, as determined in accordance
with the prescribed criteria (as outlined in Environment Protection and
Biodiversity Conservation Regulations 2000)

Endangered (EN) An ecological community if, at that time:

A) is not critically endangered; and

B) is facing a very high risk of extinction in the wild in the near future, as
determined in accordance with the prescribed criteria (as outlined in
Environment Protection and Biodiversity Conservation Regulations 2000)

Vulnerable (VU) An ecological community if, at that time:

A) is not critically endangered or endangered; and

B) isfacing a high risk of extinction in the wild in the medium-term future, as
determined in accordance with the prescribed criteria (as outlined in
Environment Protection and Biodiversity Conservation Regulations 2000)

Western Australia Conservation Categories (BC Act)

Threatened Ecological Communities




Critically An ecological community that has been adequately surveyed and found to

Endangered (CR) have been subject to a major contraction in area and/or that was originally of
limited distribution and is facing severe modification or destruction throughout
its range in the immediate future, or is already severely degraded throughout
its range but capable of being substantially restored or rehabilitated.

Endangered (EN) An ecological community that has been adequately surveyed and found to
have been subject to a major contraction in area and/or was originally of
limited distribution and is in danger of significant modification throughout its
range or severe modification or destruction over most of its range in the near
future.

Vulnerable (VU) An ecological community that has been adequately surveyed and is found to
be declining and/or has declined in distribution and/or condition and whose
ultimate security has not yet been assured and/or a community that is still
widespread but is believed likely to move into a category of higher threat in
the near future if threatening processes continue or begin operating
throughout its range.

Collapsed ecological communities

An ecological community is eligible for listing as a collapsed ecological community at a particular
time if, at that time —

(a) there is no reasonable doubt that the last occurrence of the ecological community has
collapsed); or

(b) the ecological community has been so extensively modified throughout its range that no
occurrence of it is likely to recover —

(i) its species composition or structure; or
(ii) its species composition and structure.

Section 33 of the BC Act provides for a collapsed ecological community to be regarded as a
threatened ecological community if it is discovered in a state that no longer makes it eligible for
listing as a collapsed ecological community.

Conservation categories and definitions for PECS as listed by the DBCA

Priority 1 Poorly known ecological communities.

Ecological communities that are known from very few occurrences with a very
restricted distribution (generally <5 occurrences or a total area of <100 ha).
Occurrences are believed to be under threat either due to limited extent, or being on
lands under immediate threat (e.g. within agricultural or pastoral lands, urban areas,
active mineral leases) or for which current threats exist. May include communities
with occurrences on protected lands. Communities may be included if they are
comparatively well-known from one or more localities but do not meet adequacy of
survey requirements, and/or are not well defined, and appear to be under immediate
threat from known threatening processes across their range.

Priority 2 Poorly known ecological communities.

Communities that are known from few occurrences with a restricted distribution
(generally =10 occurrences or a total area of <200 ha). At least some occurrences
are not believed to be under immediate threat of destruction or degradation.
Communities may be included if they are comparatively well known from one or
more localities but do not meet adequacy of survey requirements, and/or are not
well defined, and appear to be under threat from known threatening processes.



Priority 3 Poorly known ecological communities.

(i) Communities that are known from several to many occurrences, a
significant number or area of which are not under threat of habitat
destruction or degradation or:

(i) communities known from a few widespread occurrences, which are either
large or with significant remaining areas of habitat in which other
occurrences may occur, much of it not under imminent threat, or;

(iii) communities made up of large, and/or widespread occurrences, that may or
may not be represented in the reserve system, but are under threat of
modification across much of their range from processes such as grazing by
domestic and/or feral stock, and inappropriate fire regimes.

Communities may be included if they are comparatively well known from several
localities but do not meet adequacy of survey requirements and/or are not well
defined, and known threatening processes exist that could affect them.

Priority 4 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. These communities require regular monitoring.

(i) Rare. Ecological communities known from few occurrences 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 communities are usually represented on conservation lands.

(i) Near Threatened. Ecological communities that are considered to have been
adequately surveyed and that do not qualify for Conservation Dependent,
but that are close to qualifying for Vulnerable.

(iii) Ecological communities that have been removed from the list of threatened
communities during the past five years.

Priority 5 Conservation Dependent ecological communities.

Ecological communities that are not threatened but are subject to a specific
conservation program, the cessation of which would result in the community
becoming threatened within five years.

Other significant vegetation

Vegetation may be significant for a range of reasons other than a statutory listing. The EPA (2016b)
states that significant vegetation may include vegetation that includes the following:

. Restricted distribution

. Degree of historical impact from threatening processes

. Local endemism in restricted habitats

. Novel combinations of taxa

. A role as a refuge

. A role as a key habitat for Threatened species or large population representing a significant

proportion of the local to regional total population of a species

. Being representative of a vegetation unit in ‘pristine’ condition in a highly cleared landscape,
recently discovered range extensions, or isolated outliers of the main range)

. Being poorly reserved.

This may apply at a number of levels, so the unit may be significant when considered at the fine-scale
(intra-locality), intermediate-scale (locality or inter-locality) or broad-scale (local to region).



Flora and fauna

Conservation significant flora and fauna

Species of significant flora are protected under both Federal and State legislation. Any activities that
are deemed to have a significant impact on species that are recognised by the EPBC Act, and/or the
BC Act can warrant referral to the DAWE and/or the EPA.

The Federal conservation level of flora and fauna species and their significance status is assessed
under the EPBC Act. The significance levels for flora and fauna used in the EPBC Act align with the
International Union for Conservation of Nature (IUCN) Red List criteria, which are internationally
recognised as providing best practice for assigning the conservation status of species. The EPBC Act
also protects land and migratory species that are listed under International Agreements. The list of
migratory species established under section 209 of the EPBC Act comprises:

. Migratory species which are native to Australia and are included in the appendices to the Bonn
Convention (Convention on the Conservation of Migratory Species of Wild Animals Appendices
I and II)

. Migratory species included in annexes established under the Japan-Australia Migratory Bird

Agreement (JAMBA) and the China—Australia Migratory Bird Agreement (CAMBA)

. Native, migratory species identified in a list established under, or an instrument made under, an
international agreement approved by the Minister, such as the republic of Korea—Australia
Migratory Bird Agreement (ROKAMBA)

The State conservation level of flora and fauna species and their significance status also follows the
IUCN Red List criteria. Under the BC Act flora and fauna can be listed as Threatened, Extinct and as
Specially Protected species.

Threatened species are those are species which have been adequately searched for and are deemed
to be, in the wild, either rare, under identifiable threat of extinction, or otherwise in need of special
protection, and have been gazetted as such. The assessment of the conservation status of
Threatened species is based on their national extent and ranked according to their level of threat
using IUCN Red List categories and criteria. Specially protected species meet one or more of the
following categories: species of special conservation interest; migratory species; cetaceans; species
subject to international agreement; or species otherwise in need of special protection. Species that are
listed as Threatened or Extinct species under the BC Act cannot also be listed as Specially Protected
species.

Possibly threatened species that do not meet survey criteria, or are otherwise data deficient, are
added to the Priority Fauna or Priority Flora Lists under Priorities 1, 2 or 3. These three categories are
ranked in order of priority for survey and evaluation of conservation status so that consideration can
be given to their declaration as threatened flora or fauna.

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. These species require regular
monitoring.

Assessment of Priority codes is based on the Western Australian distribution of the species, unless
the distribution in WA is part of a contiguous population extending into adjacent States, as defined by
the known spread of locations.

For the purposes of this assessment, all species listed under the EPBC Act, BC Act and DBCA Priority
species are considered conservation significant.



Conservation categories and definitions for EPBC Act and BC Act listed flora and

fauna species

Threatened species

Critically Endangered (CR)

Endangered (EN)

Vulnerable (VU)

Extinct species

Extinct (EX)

Extinct in the Wild (EW)

Specially protected species

Migratory (M)

Threatened species considered to be “facing an extremely high risk of
extinction in the wild in the immediate future, as determined in
accordance with criteria set out in the ministerial guidelines”.

Listed as critically endangered under section 19(1)(a) of the BC Act in
accordance with the criteria set out in section 20 and the ministerial
guidelines.

Threatened species considered to be “facing a very high risk of
extinction in the wild in the near future, as determined in accordance
with criteria set out in the ministerial guidelines”.

Listed as endangered under section 19(1)(b) of the BC Act in
accordance with the criteria set out in section 21 and the ministerial
guidelines

Threatened species considered to be “facing a high risk of extinction
in the wild in the medium term future, as determined in accordance
with criteria set out in the ministerial guidelines”.

Listed as vulnerable under section 19(1)(c) of the BC Act in
accordance with the criteria set out in section 22 and the ministerial
guidelines.

Species where “there is no reasonable doubt that the last member of
the species has died”, and listing is otherwise in accordance with the
ministerial guidelines (section 24 of the BC Act).

Species that “is known only to survive in cultivation, in captivity or as a
naturalised population well outside its past range; and it has not been
recorded in its known habitat or expected habitat, at appropriate
seasons, anywhere in its past range, despite surveys over a time
frame appropriate to its life cycle and form”, and listing is otherwise in
accordance with the ministerial guidelines (section 25 of the BC Act).

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; and listing is otherwise in
accordance with the ministerial guidelines (section 15 of the BC Act).

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



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

fauna) (CD)

Other specially protected Fauna otherwise in need of special protection to ensure their

fauna (OS)

conservation, and listing is otherwise in accordance with the
ministerial guidelines (section 18 of the BC Act).

Conservation codes for DBCA listed Priority flora and fauna

Priority Definition
category

Priority 1

Priority 2

Priority 3

Priority 4

Poorly-known taxa

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. Such
species are in urgent need of further survey.

Poorly-known taxa

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. Such species are
in urgent need of further survey.

Poorly-known taxa

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. Such species are in need
of further survey.

Rare, Near Threatened and other taxa in need of monitoring

A. Rare: Taxa 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 taxa are usually represented on conservation lands.

B. Near Threatened. Taxa 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. Taxa that have been removed from the list of threatened taxa during the past five
years for reasons other than taxonomy.



Other significant flora

Flora species, subspecies, varieties, hybrids and ecotypes may be significant for a range of reasons,
other than a statutory listing. The EPA (20164a, b) states that significant flora may include taxa that
have:

. A keystone role in a particular habitat for threatened or Priority flora or fauna species, or large
populations representing a considerable proportion of the local or regional total population of a
species

. Relictual status, being representation of taxonomic or physiognomic groups that no longer occur

widely in the broader landscape
. Anomalous features that indicate a potential new discovery

. Being representative of the range of a species (particularly, at the extremes of range, recently
discovered range extensions, or isolated outliers of the main range)

. The presence of restricted subspecies, varieties, or naturally occurring hybrids

. Local endemism (a restricted distribution) or association with a restricted habitat type (e.g.
surface water or groundwater dependent ecosystems)

. Being poorly reserved

Other significant fauna

Fauna species may be significant for a range of reasons other than those protected by international
agreement or treaty, Specially Protected or Priority Fauna. Significant fauna may include short-range
endemic species, species that have declining populations or declining distributions, species at the
extremes of their range, or isolated outlying populations, or species which may be undescribed
(EPA 2020).

Introduced plants (weeds)

Declared Pests

Information on species considered to be Declared Pests is provided under State Biosecurity and
Agriculture Management Act 2007.

Weeds of National Significance

The spread of weeds across a range of land uses or ecosystems is important in the context of socio-
economic and environmental values. The assessment of Weeds of National Significance (WoNS) is
based on four major criteria:

. Invasiveness

. Impacts

. Potential for spread

. Socio-economic and environmental values

Australian state and territory governments have identified thirty-two Weeds of National Significance
(WoNS); a list of 20 WoNS was endorsed in 1999 and a further 12 were added in 2012.
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Appendix C - Field data

Sample sites
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Quadrat 13

Cover (%)

Melaleuca preissiana 10 6
Regelia inops 20 1.5
Phlebocarya ciliata 30 0.25
*Arctotheca calendula 10 0.1
*Brassica tournefortii 5 0.25
*Ursinia anthemoides 10 0.1
*Sonchus oleraceus 5 0.1
Dasypogon bromeliifolius 5 0.25
*Fumaria capreolata 5 0.1
*Galium murale 5 0.1
*Lysimachia arvensis 2 0.1
*Ehrharta longiflora 10 0.25
*Asphodelus fistulosus 2 0.25
Lyginia imberbis 2 0.5
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Relevé 10

Cover (%)

Acacia saligna 10 4
Adenanthos cygnorum 10 4
Corymbia calophylla 2 10
Eucalyptus todtiana 2 5
*Watsonia meriana var. meriana 5 1
Acacia pulchella 2 1.5
*Cenchrus setaceus 10 1
*Pelargonium capitatum 10 0.5
Conostylis aculeata 2 0.25
Jacksonia furcellata 2 1
*Briza maxima 5 0.25
*Eragrostis curvifolius 2 1
Eremophila glabra 1 0.25
Grevillea sp. 1 2 2
Grevillea sp. 2 2 0.25
*Hypochaeris glabra 5 0.1
*Gladiolus caryophyllaceus 2 0.25
*Ehrharta longiflora 5 0.25
*Retama raetam 1 1
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Relevé 11

Cover (%)

Banksia attenuata 5 5
Banksia menziesii 5 5
Adenanthos cygnorum 10 5
*Cenchrus setaceus 10 1
Xanthorrhoea preissii 2 1.75
Petrophile linearis 2 0.5
*Eragrostis curvula 5 1
*Gladiolus caryophyllaceus 2 0.25
Stirlingia latifolia 2 0.5
Acacia pulchella 2 1
*Pelargonium capitatum 2 0.25
Mesomelaena pseudostygia 2 1
Dianella revoluta var. divaricata 2 1
Bossiaea eriocarpa 2 1.5
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Relevé 12

Cover (%)

Acacia saligna 2 4
*Acacia longifolia 2 4
Banksia attenuata 5 5
*Eucalyptus sp. (planted) 1 5
Nuytsia floribunda 2 8
*Cenchrus setaceus 20 1
*Pelargonium capitatum 5 0.5
*Euphorbia terracina 2 0.25
Xanthorrhoea preissii 2 1.75
Grevillea bipinnatifida 2 1.5
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Relevé 13

Cover (%)
*Casuarina glauca 2
*Casuarina sp. 2
*Gazania linearis 5 0.5
Grevillea sp. 1 1
5
2

*Eucalyptus leucoxylon rosea 5
Adenanthos cygnorum 3
*Cenchrus setaceus 10 0.5
*Eragrostis curvula 10 0.5
*Ehrharta calycina 10 0.5
*Gladiolus caryophyllaceus 2 1
*Pelargonium capitatum 5 0.25
Acacia saligna 5 1.5
Calothamnus sanguineus 2 0.5
Kunzea glabrescens 2 2
Hakea prostrata 2 2
Eucalyptus gomphocephala 2 5
Grevillea olivacea (P4) 1 2
Callitris preissii 2 2
*Leptospermum laevigatum 2 1.5
*Ricinus communis 2 1.5
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Relevé 14

e

Cover (%)

Corymbia calophylla 10 20
Jacksonia sternbergiana 2 1.5
*Watsonia meriana var. meriana 20 1.5
Hardenbergia comptoniana 2 cr
*Oxalis pes-caprae 20 0.25
*Ehrharta calycina 20 0.5
*Eragrostis curvula 5 0.5
*Briza maxima 5 0.25
*Schinus terebinthifolius 5 2
*Cenchrus clandestinus 10 0.5
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Relevé 15

Gl

-

- rtbony i,

Cover (%) __| Height (m)

*Casuarina sp. 10 10
*Eucalyptus camaldulensis (planted) 10 15
*Eucalyptus robusta 2 15
Melaleuca rhaphiophylla 2 8
Agonis flexuosa 2 5
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Relevé 16

Cover (%) | Height (m)

Melaleuca rhaphiophylla 5 5
*Acacia longifolia 10 4
*Eucalyptus camaldulensis (planted) 10 20
Chamelaucium uncinatum 2 2
*Callistemon sp. 2 1.5
*Casuarina sp. 2 10
*Watsonia meriana var. meriana 5 1
Agonis flexuosa 2 5
Kunzea glabrescens 5 3
Melaleuca preissiana 2 4
Restionaceae sp. 10 0.25
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Relevé 17

Cover (%)

Eucalyptus rudis 10 6
Regelia inops 20 2.5
Kunzea glabrescens 5 3
*Casuarina sp. 10 10
Acacia saligna 5 3
Adenanthos cygnorum 5 3
*Pelargonium capitatum 10 0.25
*Ursinia anthemoides 20 0.25
*Ehrharta longiflora 10 0.25
*Ehrharta longiflora 10 0.25
*Briza maxima 5 0.25
*Fumaria capreolata 20 0.25
*Acacia longifolia 10 3
*Gladiolus caryophyllaceus 2 0.5
*Euphorbia terracina 2 0.5

GHD | Report for Public Transport Authority - Thornlie-Cockburn Link, 12533618 | 39



© GHD 2020

This document is and shall remain the property of GHD. The document may only be used for the
purpose for which it was commissioned and in accordance with the Terms of Engagement for the
commission. Unauthorised use of this document in any form whatsoever is prohibited.
12533618-97684-

12/https://projectsportal.ghd.com/sites/pp18_01/yreandtclvegetations/ProjectDocs/12533618-
REP_PTA TCL NVCP Biological Assessment.docx

Document Status

Revision | Author Reviewer
Name

Approved for Issue
Signature Signature

13/11/2020




www.ghd.com




