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Stakeholder Date Engagement Summary Outcome/Proponent Response

Community /
Residents

February
2019

Door Knock
Survey

Half of the residents report being
likely to use the proposed railway for
entertainment and events with
around a third using it weekly.
The Proposal would encourage
around a quarter of residents who
currently use the train (driving to
Midland Line) less than once every
three months for their work commute,
to use the train more often if a station
was located within 3 km of their
home.

Positive sentiment towards the broader MEL Project.
Residents wanting improved public transport connections to Perth
CBD, with majority of the residents currently driving to the CBD.

Community /
Residents

February –
April 2019

Shopping
Centre pop-up
displays

General positive feedback but also
looking for exact alignment, station
locations and start dates.
Minor concerns raised around direct
impacts, location of stations, parking
and lack of consultation.

Feedback forms collected from community members were
individually responded to following each pop-up session.
Feedback (both formal and anecdotal) was used to inform the
alignment announcement communications.
A summary of feedback was provided to the project team,
METRONET Office and Minister’s Office.
Community members who signed up to receive more information
were registered in the email database to keep them informed of the
MEL Project’s progress.

Community
Residents

February –
April 2019

Story
collection

Collection of community history,
stories and visions for the future of
the area. Promoted through email
updates/website, social media,
community groups and schools.

Collection of stories were shared with the METRONET Station
Precincts team as background information for precinct planning,
public art etc.
This was the first stage of story collection and will be expanded as the
project progresses.

DBCA & DWER March 2019 -
Ongoing

Meeting Technical officers from DWER &
DBCA advise on proposed
environmental scopes and studies to
support the environmental approvals
process of the broader MEL Project.

PTA to continue liaison throughout the MEL Project.
DWER & DBCA technical officers have reviewed scope of works
associated with Terrestrial Flora and Vegetation, Terrestrial Fauna,
Terrestrial Environmental Quality and Inland Waters.
PTA to continue monthly liaison throughout the MEL Project.
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Stakeholder Date Engagement Summary Outcome/Proponent Response

DPLH April 2019 Meeting Initial discussions introducing the
Proposal.
Discussion prior to request for
Section 18 application to partially
disturb Registered Aboriginal
Heritage Sites.

Request for Section 18 application to partially disturb Registered
Aboriginal Heritage Sites (Site ID 551 & 552).
Section 18 Application to partially disturb the Registered Aboriginal
Heritage Site ‘Bennett Brook in Toto’ (Site ID 3942) will be undertaken
upon final design.

SWALSC
nominated
survey
participants and
DPLH
nominated
Registered
Knowledge
Holders

April 2019 Survey Ethnographic and archaeological
survey of the Proposal area.
Request for Section 18 application to
partially disturb three Registered
Aboriginal Heritage Sites.

Conditional approval for the proposed railway alignment.
Monitors to be engaged for all new ground disturbance associated
with railway construction.
A further heritage survey to be undertaken once proposed railway
station designs are finalised.

DITCaRD (then
DIRDaC)

April 2019 Site visit Key DITCaRD officers undertook a
site visit to look at the METRONET
project sites, including the broader
MEL Project with senior members of
the METRONET and PTA team.

Further discussion regarding METRONET projects, including
environmental approvals required.

DAWE July 2019 Site visit DAWE undertook a site visit to look
at the METRONET Program,
including the broader MEL Project.

Further discussion regarding the environmental approvals strategy
required.

Post-Project announcement

METRONET
Noongar
Reference
Group

February
2019 -
ongoing

Meeting Input into the METRONET Gnarla
Biddi Strategy.
Input into Project Noongar Cultural
Context Document.

Development of the Proposal’s Noongar Cultural Context Document
(NCCD) that will facilitate Noongar input into placemaking and
design.
PTA to continue liaison throughout the MEL Project.

 MRWA August 2019 Meeting Project design restrictions and land
access interface.
Environmental approvals strategy.

Collaboration between PTA and Main Roads WA to undertake the
associated works for the MEL project.
PTA to continue liaison throughout the Project.
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Stakeholder Date Engagement Summary Outcome/Proponent Response

Environmental
Community
Groups

2 August 2019 Letters Letters sent to key environmental
community groups inviting each
community group to meet and work
collaboratively.

Future environmental community briefing to be undertaken with
interested environmental community groups.

Whiteman Park
Management

August 2019 Meeting Managing construction impacts -
maintaining access for customers,
conservation management of park,
kangaroo management and
fire/emergency management.

Whiteman Park require firebreaks/access adjacent to rail
infrastructure.

Community August –
September
2019

Community
drop-In
sessions

General community feedback
included seeking exact alignment,
station locations and operational
start dates.
Minor community concerns included
location of stations, parking and lack
of consultation.

Feedback (both formal and anecdotal) has been shared with the
project team for consideration during the project definition phase.
Feedback forms collected from community members were
individually responded to following each drop-in session.
A summary of feedback was provided to the project team,
METRONET Office and Minister’s Office.

DPLH January 2020 Meeting Seeking guidance from DPLH
regarding proposed Geotechnical
investigations at Bennett Brook a
Registered Aboriginal heritage Site.

Partial disturbance from proposed geotechnical investigations at
Bennett Brook to be submitted under S18 of the Aboriginal Heritage
Act 1972.

Whiteman Park
Management
and DPLH

December
2019

Meeting Cattle in Marshall Paddocks,
rehabilitation opportunities dieback
management, kangaroo populations
within Whiteman Park.

Whiteman Park happy to phase out or relocate cattle. Opportunities
for revegetation or rehabilitation at Horse Swamp. Sharing dieback
management information to ensure appropriate management through
construction.

Whiteman Park
Management
and DPLH

February
2020

Meeting Natural Area Management
Consulting (NAMC) who lease the
building at Whiteman Park entrance
will not have their lease renewed and
will need to relocate.

WAPC agreed to formally advise NAMC their lease will not continue
and will look for a new site for them to relocate to.

Whiteman Park
Management

April 2020 Meeting Kangaroo management within
Whiteman Park.

Discussion on the proposed rail infrastructure and management
options of the kangaroo population within Marshall Road Paddocks.
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Stakeholder Date Engagement Summary Outcome/Proponent Response

DAWE April 2020 Meeting MEL environmental approval
schedule.

Discussion to update DAWE on the revised MEL environmental
approval schedule and ongoing liaison.

DWER & DBCA April 2020 Workshop Update on the EPA Environmental
Factors for the Proposal.

Recent survey findings from the Spring 2019 surveys were discussed
with DWER and DBCA technical officers. Feedback on the results and
findings to identify any early data gaps to support the environmental
assessment process.

EPA February
2020

Site Visit Site visit to key locations within the
Proposal which contain significant
environmental values.

Discussion with the EPA representatives on key environmental
values across the entire Proposal area.
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4. Environmental principles
Table 11 lists how each of the principles of environmental management outlined in Section 4A of the
EP Act have been considered for this Proposal.

Table 11: Environmental principles

Principle Consideration

The Precautionary Principle
Where there are threats of serious or
irreversible damage, lack of full scientific
certainty should not be used as a reason for
postponing measures to prevent
environmental degradation.
In this application of the precautionary
principle, decisions should be guided by: :

a. careful evaluation to avoid, where
practicable, serious or irreversible
damage to the environment; and

b. an assessment of the risk-weighted
consequences of various options.

The PTA has ensured that the design of the Proposal,
wherever practicable, avoids serious or irreversible
damage to the environment. Modifications to the
Development Envelope and Footprint have been made to
avoid, and then to minimise environmental impacts,
where practicable to do so. As a result, no threats of
serious or irreversible impacts to the environment remain.
 An example of this avoidance of irreversible damage is
the placement of the preferred alignment largely within
areas that have previously cleared for the construction of
existing infrastructure and historical intensive agriculture,
avoiding the need for removal of native vegetation in
these locations.
The preferred alignment is one of several options that
were considered by PTA in an option selection process
that included consideration of multiple criteria, including
environmental values. Environmental values were
determined through the course of several years of
detailed and targeted environmental investigations for
this and other development proposals located in the areas
surrounding the Proposal.
These comprehensive studies have been undertaken
across a broad range of relevant environmental factors,
which include:
· Flora and Vegetation.

· Terrestrial Fauna.

· Terrestrial Environmental Quality.

· Inland Waters.

· Social Surrounds.

Scientific certainty around environmental values is
relatively high, due to the number and nature of studies
undertaken to date in the surrounding areas and by the
PTA. Where potential impacts may occur, these have
been identified and outlined under the associated
environmental factor. Irreversible impacts have been
identified and, where appropriate, offsets have been
proposed.
The PTA has also undertaken consultation with relevant
government agencies, including DWER and DBCA, to
minimise any uncertainty surrounding any environmental
impacts of the Proposal, as outlined in more detail in
Section 3. This included documentation that outlined
water considerations relevant to the Proposal.
The full extent of dewatering and groundwater abstraction
will not be determined until a detailed design and
construction planning has been finalised. As a result,
there is an element of uncertainty surrounding the
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Principle Consideration
potential impacts associated with dewatering
requirements. PTA has minimised this uncertainty by
undertaking extensive characterisation of the
hydrogeology throughout the proposal’s extent and initial
drawdown modelling based on conservative construction
scenarios such as highest groundwater levels, deep
excavations and long duration dewatering. This modelling
has been used to establish performance criteria for
dewatering impacts at locations where the consequence
of environmental harm is considered highest, namely the
Banksia Woodlands TECs at Malaga and Gnangara
Road.

The Principle of Intergeneration Equity
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 PTA appreciates the importance of sustainable
development and maintaining the health, productivity and
diversity of the environment for future generations, while
meeting the needs of current generations.
Infrastructure Australia has recognised the low density in
Perth’s north-eastern corridor as contributing to high car
dependency. By better integrating transport and long-
term land use planning, the Proposal will encourage more
sustainable development and intensify development near
activity centres and railway stations through this area,
benefiting current and future residents.
At a local scale, the Proposal will result in longer term,
higher density urban development around station
precincts, making more sustainable and active forms of
travel such as walking and cycling more attractive. The
resulting reduced reliance on cars and other road
transport will lead to lower air pollution emissions and less
traffic congestion in the local area. On a larger scale, a
shift towards the use of mass transit such as this Proposal
will lead to lower emissions of air pollutants, reduced
greenhouse gas emissions and less traffic congestion
generally. The Proposal will therefore also serve to
enhance the health of the environment for future
generations.
The information contained in this ERD demonstrates that
the Proposal can be implemented to avoid significant
impacts on the health, diversity and productivity of the
environment for the benefit of future generations.

The Principle of the Conservation of Biological
Diversity and Ecological Integrity
Conservation of biological diversity and
ecological integrity should be a fundamental
consideration.

The Proposal has been designed to make use of
previously disturbed land, while avoiding areas of high
biological diversity and conserving ecological integrity as
much as practicable. The Development Envelope has
been modified iteratively in line with an increased
understanding of environmental values over time, and
where avoidance has not been possible, the extent of the
impact has been minimised.
Environmental studies relevant to the project area have
been sourced or undertaken to gain a detailed
understanding of the environmental values of the area.
These studies have determined the presence of
Threatened and Priority flora, fauna and ecological
communities, as well as described the processes
influencing inland waters and terrestrial environmental
quality.
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Principle Consideration

As a result of primarily using existing cleared areas
wherever practicable, the Proposal will not substantially
reduce the extent of any ecological community or
vegetation type. The Proposal will therefore ensure that
biological diversity and ecological integrity is conserved.

Principles in relation to Improved Valuation,
Pricing and Incentive Mechanisms.
Environmental factors should be included in
the valuation of assets and services.
The polluter pays principle – those who
generate pollution and waste should bear the
cost if containment avoidance or abatement.
The users of goods and services should pay
prices based on the full life cycles costs of
providing goods and services, including the
use of natural resources and assets and the
ultimate disposal of any wastes.
Environmental goals, having been established,
should be pursued in the most cost-effective
way, by establishing incentive structures,
including market mechanisms, which enable
those best placed to maximise benefits and/or
minimise costs to develop their own solutions
and responses to environmental problems.

The PTA acknowledges that environmental factors hold
intrinsic value that must be considered during the
development of the Proposal.
The PTA recognises that costs will be incurred as a result
of environmental activities associated with the Proposal,
such as impact avoidance and mitigation, management,
monitoring and maintenance, as well as contribution to
offsets. In particular, the process of design must weigh
the cost and benefit of the proposed alignment in relation
to environmental values. An example of this is the
decision to primarily locate the rail alignment within
cleared areas and avoid areas of environmental
significance such as Whiteman Park. The cost of diverting
the alignment around Whiteman Park is justified when
weighed against the environmental and social values of
Whiteman Park. These various costs have been
incorporated into the cost benefit analysis of the Proposal.
Minimising potential impacts to the identified ecological
attributes has been a fundamental factor in the
consideration of alternative alignments and will inform
detailed design considerations within the Development
Envelope.
Environmental costs have been accounted for across the
entire lifecycle of the MEL Project, including the
operational phase. Waste management costs, in both
construction and operational phases, have also been
accounted for within the Proposal, with a waste
minimisation strategy adopted. Materials will be reused
within the MEL where practicable, with appropriate
disposal of materials that cannot be reused.
The PTA will be responsible for funding the Proposal’s
costs of environmental avoidance, mitigation,
management and offsets throughout the complete
lifecycle of the MEL Project. All potential environmental
costs related to the Proposal have been considered
during the assessment process. This has provided a
realistic estimate of initial and ongoing expenditure
related to the service, including aspects such as the
disposal of waste.
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Principle Consideration

The Principle of Waste Minimisation
All reasonable and practicable measures
should be taken to minimise the generation of
waste and its discharge into the environment.

In planning the Proposal, the PTA has been considerate
of the principle of waste minimisation, including the
destination and use of removed materials.
The contractor will be required to take all reasonable and
practicable measures to reduce waste generation and
dispose of construction wastes appropriately. In general,
waste will be minimised during construction by adopting
the hierarchy of waste controls: avoid, minimise, reuse,
recycle and safe disposal.
Excavated fill is considered to potentially present the
largest source of waste within the MEL. The railway will
be constructed largely at-grade, in order to achieve a cut
to fill balance as close to zero as reasonably practicable,
while achieving design objectives. Where excavation is
required, the PTA’s objective is to reuse suitable fill within
the Development Envelope wherever practicable,
minimising the creation of waste.
Despite the application of the waste hierarchy, waste is
expected to result from both the construction and
operational phases of the Proposal. Strategies for the
minimisation and management of these waste products
are outlined in Section 10.2 as part of a waste
minimisation strategy. The PTA anticipates that the
measures detailed in this waste minimisation strategy will
be adequate to ensure that the disposal and management
of wastes do not adversely affect health, amenity or
environmental values.

 Environmental factors
The PTA commissioned an environmental constraints desktop analysis in early 2019 to review
existing information relating to the EPA’s environmental factors in a large study area which
encompasses the Development Envelope (ELA 2019a). The analysis considered information in a
range of reports, studies and investigations undertaken for other projects in the same area. Spatial
datasets were also reviewed to determine the extent of mapping available and potential gaps in
knowledge. Additional information was obtained through consultation with stakeholders.

Through the constraints analysis process, a number of the EPA’s environmental factors were
identified as being not relevant to the Proposal and were excluded from further consideration
(Table 12). In accordance with the Statement of Environmental Principles, Factors and Objectives
(EPA 2018b), the relevant preliminary key environmental factors for this Proposal identified by the
EPA are:

· Flora and Vegetation;

· Terrestrial Fauna;

· Terrestrial Environmental Quality;

· Inland Waters; and

· Social Surroundings.
Sections 5 to 9 provide further information on the environmental factors listed above. See Table 12
for other environmental factors considered not relevant to this Proposal.
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Table 12: Assessment of other environmental factors

EPA
theme

Factor Objective Relevant to the Proposal

Land Landforms To maintain the variety and integrity of
significant physical landforms so that
environmental values are protected.

The landforms within the Development Envelope are not considered to be significant, as
defined in the Environmental Factor Guideline Landforms (EPA 2018c). The only landforms of
note are the dunes near Malaga Station, and they are not significant as they do not represent:
· Variety – they are not good or important examples of their type and are well represented

over the local, regional and national scale.
· Ecological importance – the dunes do not have a distinctive or exclusive role in maintaining

existing ecological and physical processes. Although the sand dunes contain the Banksia
Woodland TEC and PEC these communities are not found exclusively on the dunes.

· Scientific importance - the dunes do not provide evidence of past ecological processes nor
are they of important geomorphological or geological interest.

· Rarity – the dunes are not rare at a national, regional or local level.
· Social importance – the dunes do not support significant amenity, cultural or heritage

values.
The dunes do meet the ‘Integrity’ significance criterion as they are relatively intact with Banksia
Woodland TEC and PEC in Good to Excellent condition, however the PTA believes that this
single criterion does not mean that the dunes are significant and therefore that landforms are
not a relevant factor.
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EPA
theme

Factor Objective Relevant to the Proposal

Subterranean
Fauna

To protect subterranean fauna so that
biological diversity and ecological
integrity are maintained.

A desktop assessment undertaken for the MEL Project determined that no subterranean fauna
species listed under the Biodiversity Conservation Act 2016 (BC Act) or EPBC Act are likely to
occur or have known habitat within the Development Envelope (Invertebrate Solutions 2019;
Appendix C).
Two stygofauna species were determined to be present within the desktop assessment study
area. Due to the highly uniform nature of the Gnangara Mound within the Bassendean Sands
that are present throughout the Development Envelope, these species are likely to be relatively
widespread across the northern Swan Coastal Plain.
The desktop assessment determined that there were no troglofauna records within the
Development Envelope and there is a very low likelihood of troglofauna being present within
the Development Envelope due to a lack of interconnected voids.
Given the narrow linear nature of the Proposal, and the low subterranean habitat values present
within the Development Envelope, it is considered unlikely that the Proposal would result in any
significant impacts to subterranean fauna (Invertebrate Solutions 2019).
Not a relevant factor.

Air Air quality To maintain air quality and minimise
emissions so that environmental
values are protected.

At a local scale, the Proposal will result in improved air quality due to the reduction in private
vehicle use as people use the new railway. It will also result in a reduction in greenhouse gas
emissions as the electricity powered trains generate fewer tonnes of carbon dioxide equivalent
per passenger kilometre than cars or buses. It is acknowledged that the electricity powering the
trains is provided by the South West Integrated Network which is currently dominated by
electricity generated by fossil fuel powered plants, however as the proportion of renewable
energy generation increases the tonnes of carbon dioxide equivalent per passenger kilometre
travelled by rail will decrease.
Not a relevant factor.
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5. Flora and vegetation
This chapter describes the values of flora and vegetation potentially impacted by the
proposal, considers the various construction and operational related activities that could either
directly or indirectly impact flora and vegetation, assesses those impacts and determines that there
are some significant residual impacts to regionally significant bushland within Bush Forever site 304
Whiteman Park and Banksia Woodlands of the Swan Coastal Plain listed as Endangered under the
EPBC Act and Priority 3 by DBCA. The assessment considered the regional context of flora and
vegetation including the extent, condition and values of flora and vegetation across the Swan Coastal
Plain.

The PTA is confident that with the implementation of the proposed mitigation and management
measures, and the commitment to offset the significant residual impacts to flora and vegetation
(Appendix T), the Proposal will meet the EPA’s objective to protect flora and vegetation so that
biological diversity and ecological integrity are maintained. Proposed mitigation and management
measures are outlined in mitigation sections of each chapter, with significant measures described in
Sections 5.7, 6.7, 7.7, 8.7 and 9.7 of this ERD. Further detail is provided in the attached CEMP
(Appendix U) and TECMP (Appendix X).

 EPA objective
To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

 EPA Policy and guidance
Key EPA policy and guidance is listed below. All environmental investigations commissioned for the
Proposal by the PTA have been undertaken to meet the requirements of these policies and
guidelines:

· Instructions on how to prepare an Environmental Review Document (EPA 2020).

· Environmental Factor Guideline – Flora and Vegetation (EPA 2016a).

· Technical Guidance – Flora and Vegetation Surveys for Environmental Impact Assessment
(EPA 2016b).

· Instructions: IBSA Data Packages.

· Guidance Statement 6 – Rehabilitation of Terrestrial Ecosystems (EPA 2006).

· Environmental Protection Bulletin 20 – Protection of naturally vegetated areas through
planning and development (EPA 2013a).

 Other Policy and guidance
Additional policy and guidance on which this ERD is based is provided below.

· Significant Impact Guidelines 1.1 - Matters of National Environmental Significance,
Commonwealth of Australia (DEWHA 2013a).

· EPBC Referral Guidance - Banksia Woodlands of the Swan Coastal Plain Ecological
Community (DotEE 2019a).

· Banksia Woodlands of the Swan Coastal Plain: A Nationally Protected Ecological
Community (DotEE 2016a).

· Approved Conservation Advice (incorporating listing advice) for the Banksia Woodlands of
the Swan Coastal Plain Ecological Community (TSSC 2016c).
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· Survey guidelines for Australia’s threatened orchids: Guidelines for detecting orchids listed
as ‘Threatened’ under the Environment Protection and Biodiversity Conservation Act 1999
(DEWHA 2013b).

· Grand Spider Orchid (Caladenia huegelii) Recovery Plan (DEC 2009b).

· Threat abatement plan for disease in natural ecosystems caused by Phytophthora
cinnamomi, (Commonwealth of Australia 2018).

· Environmental Management Plan Guidelines, (DotE 2014).

· State Planning Policy No. 2.8 Bushland Policy for the Perth Metropolitan Region (WAPC
2010).

· Geomorphic Wetlands Swan Coastal Plain Dataset (DBCA 2020).

· Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets
Policy (DSEWPAC 2012a).

· Western Australian Environmental Offsets Policy (Government of WA 2011b).

· Western Australian Environmental Offsets Guidelines (Government of WA 2014a).

· Western Australian Environmental Offsets Template (Government of WA 2014b).

· Slender Andersonia (Andersonia gracilis) Interim Recovery Plan 2006-2011. Interim
Recovery Plan No. 228. Department of Environment and Conservation, Western Australia
(DEC 2006).

· Approved Conservation Advice for Eleocharis keigheryi (Keighery's Eleocharis). Canberra:
Department of the Environment, Water, Heritage and the Arts. (DEWHA 2008a).

· Approved Conservation Advice for Lepidosperma rostratum (Beaked Lepidosperma).
Canberra: Department of the Environment, Water, Heritage and the Arts. (DEWHA 2008b).

· Approved Conservation Advice for Hydatella dioica (One-sexed Hydatella). Canberra:
Department of the Environment, Water, Heritage and the Arts. (DEWHA 2008c).

· How to use the Offsets assessment guide. Department of Sustainability, Environment,
Water, Population and Communities (DSEWPC 2012b).

· Phytophthora Dieback Interpreter’s Manual for lands managed by the Department, Forest
and Ecosystems Management (DPaW 2015)

 Receiving environment
Surveys and studies

PTA has commissioned several project specific studies to gain an understanding of the flora and
vegetation within and surrounding the Proposal. These include one detailed flora and vegetation
assessment undertaken in accordance with EPA (2016) Technical Guidance for Flora and
Vegetation Surveys, targeted threatened species and communities surveys in accordance with
relevant conservation advice documents, and a dieback assessment in accordance with the DBCA
interpreters’ manual.

Relevant flora and vegetation surveys that have been undertaken to inform the assessment of the
terrestrial flora and vegetation factor are identified in Table 13, with the extent of survey coverage
shown on Figure 8.

A detailed flora and vegetation survey report is provided in Appendix D and a dieback assessment
report is provided in Appendix G.
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The results of additional studies completed by other proponents have been considered, including
MRWA for NorthLink WA and DoT for the Ellenbrook Rapid Bus Transport Corridor project. These
studies provide further confidence in findings made during investigations for this Proposal and
support conclusions about the significance of vegetation and degradation across parts of the
Development Envelope.

METRONET has a dedicated Stakeholder Reference Group that includes officers from the DWER
and DBCA who have provided feedback on the environmental survey scopes to ensure that they
meet policy and guideline requirements and provide robust data to support the environmental impact
assessment process for the Proposal. The flora and vegetation assessments were undertaken in
accordance with the guidelines outlined in Section 5.2.

Table 13: Summary of environmental investigations relevant to flora and vegetation

Investigation Details of investigation.

Targeted Banksia Woodlands
TEC Assessment for Patch 5

Appendix F

Scope: Verification of Patch 5 Banksia Woodlands TEC identified in RPS
(2020) and AECOM (2019) projects. Included field verification, mapping and
statistical analysis of quadrat data to justify changes proposed to the Patch
5 boundary.

Consultant: Woodman Environmental

Survey date/s: 6 July 2020

Report date: 10 July 2020

Commissioned by: PTA

Banksia Woodland
Community Assessment

Appendix E

Scope: Verification of Patch 1 Banksia Woodlands TEC identified in RPS
(2020). Included field verification, mapping and statistical analysis of quadrat
data to justify changes proposed to the Patch mapping.

Consultant: Woodman Environmental

Survey date/s: 11 May 2020

Report date: May 2020

Commissioned by: PTA

Detailed Flora and Vegetation
Assessment: METRONET
Morley-Ellenbrook Line

Appendix D

Scope: Detailed flora and vegetation survey of Development Envelope with
a buffer to provide local context. Total survey extent was 1,358.61 ha, within
which 32 quadrats and 16 relevés have been sampled, including 19 that
have been scored twice. This report presents a consolidation of survey effort
for the Project and includes targeted Priority flora surveys. An IBSA data
package was produced as part of this works.

Assessments and surveys were undertaken in accordance with the EPA
(2016) Flora Survey Technical Guide.

Consultant: RPS Group (RPS)

Survey date/s: Spring 2017, Spring 2018, Autumn 2019 and Spring 2019.
Total 38 personnel days.

Report date: April 2020
Commissioned by: PTA
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Investigation Details of investigation.

Morley-Ellenbrook Line:
Caladenia huegelii Targeted
Flora Survey

Scope: Targeted survey of potential threatened orchid Caladenia huegelii
habitat within the Development Envelope. Included linear traverses 10 m
apart in suitable habitat. Surveys conducted in accordance with the
Threatened Orchid Survey Guideline (CoA 2013) and included a visit to a
known population in the Perth Metro Area to verify flowering period and
survey timing suitability.

Consultant: Eco Logical Australia (ELA)

Survey date/s: 26-28 September 2019. Total 6 personnel days.

Report date: December 2019

Commissioned by: PTA

Caladenia huegelii targeted
survey report

Scope: Targeted survey for the threatened orchid Caladenia huegelii in
areas identified as representing suitable habitat within the Development
Envelope. Two personnel days were used to conduct grid-based searches.
Survey methods complied with the Threatened Orchid Survey Guideline
(CoA 2013).

Consultant: RPS

Survey date/s: 28 September 2018

Report date: January 2019

Commissioned by: PTA

Phytophthora Dieback
occurrence assessment –
Version 1.1

Appendix G

Scope: Phytophthora Dieback detection, diagnosis and mapping of the
Development Envelope in accordance with standards and procedures
defined in FEM047 Chapter 6 (DPAW 2015).

Consultant: Glevan Consulting (Glevan)

Survey date/s: 5 and 6 May 2020

Report date: June 2020

Commissioned by: PTA

Environmental Constraints
Desktop Analysis, Morley –
Ellenbrook Line

Scope: Literature review of publicly available information, studies
commissioned by PTA for the MEL Project, and studies undertaken in the
vicinity of the MEL Project.

Consultant: Eco Logical

Survey date/s: N/A

Report date: 31 May 2019

Commissioned by: PTA
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Investigation Details of investigation.

Level 2 Flora and Vegetation
Assessment of Hepburn,
Beechboro, and Marshall
Road Sites

Scope: Level 2 Flora and Vegetation Assessment in accordance with EPA
Technical Guide. The survey comprised 11 quadrats within the proposed
Development Envelope at Malaga Station. At this time, the Banksia
Woodland TEC was identified, and the SCP23b PEC was mapped.

Consultant: Terratree

Survey date/s: 20 and 27 October 2016. Total four personnel days.

Report date: January 2017

Commissioned by: Laing O’ Rourke on behalf of MRWA

Ellenbrook Bus Rapid Transit
Biological Assessment

Scope: A reconnaissance flora and vegetation assessment was completed
along a linear transit corridor for Department of Transport. The alignment is
almost entirely within the Development Envelope.

Surveys were conducted in accordance with EPA (2004) Guidance
Statement 51 (superseded document).

Consultant: AECOM

Survey date/s: 22 and 29 October 2015. Total 4 personnel days.

Report date: 2016

Commissioned by: Department of Transport

Level 2 Spring Flora and
Vegetation Assessment:
Perth-Darwin National
Highway

Scope: A Level 2, flora and vegetation survey was undertaken, with a total
of 120 flora sampling sites, consisting of 93 quadrats and 27 relevés
established and sampled, with 29 quadrats scored twice.

This survey overlaps with Malaga Station where seven sample sites were
established. At this time, SCP23b (PEC) and SCP21c (PEC) were mapped
in this area. No conservation significant flora were identified.

Flora and vegetation assessments were conducted in accordance with EPA
(2004) Guidance Statement 51.

Consultant: Coffey

Survey date/s: 15 to 19 September 2014; 22 to 26 September 2014; and
17 to 19 November 2014.

Report date: May 2015

Commissioned by: MRWA

Floristic Analysis of vegetation
site data from the Swan Valley
Bypass project area

Scope: Conduct floristic community type analysis on quadrats scored by
Coffey (2015). Assign as many of these as possible to the appropriate FCT
to determine the local and regional significance. Assessment of floristic
variation undertaken to determine the conservation value of vegetation and
assess similarity of quadrats to one another to support vegetation mapping.

Consultant: M.E. Trudgen and E.A. Griffin on behalf of Coffey

Survey date/s: NA

Report date: May 2015

Commissioned by: Coffey on behalf of MRWA
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Investigation Details of investigation.

DBCA Correspondence –
Tumulus (Organic Mound)
Springs TEC (email)

Scope: Consultation regarding presence of Communities of Tumulus
Springs (Organic Mound Springs, Swan Coastal Plain) within the
Development Envelope. Confirmation that this TEC was not present.

Consultant: PTA and DBCA

Survey date/s: NA

Report date: 18 March 2019

Commissioned by: PTA

Ellenbrook Rapid Bus Transit
Corridor – Dieback
Assessment

Scope: Conduct dieback assessment of native vegetation within corridor.
This corridor is almost entirely within the Development Envelope. The
outcome demonstrated large proportion is uninterpretable due to historical
clearing/degradation, one infestation was confirmed, and two areas
(drainage line) were uninterpretable/unprotectable.

Dieback assessment was conducted in accordance with Dieback
Interpreters Guidelines (DPaW 2015).

Consultant: Terratree

Survey date/s: 19-20, 2016 (no month provided)

Report date: 2016

Commissioned by: AECOM on behalf of Department of Transport

Spring Surveys and Analysis
to Investigate SCP02
Presence – Perth-Darwin
National Highway

Scope: Establish additional quadrats within suspected SCP02 location
which occurs at Malaga Station. Use PATN analysis to interpret analysis
results and determine the FCT that these additional quadrats may resemble.
Three permanent quadrats were established. Analysis determined that the
quadrats were most closely related to SCP04, a common vegetation
community.

Consultant: Woodman Environmental

Survey date/s: 17 September 2015

Report date: 2015

Commissioned by: Coffey on behalf of MRWA
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DBCA managed lands and reserves
The Department of Biodiversity, Conservation and Attractions (DBCA) is responsible for 31 million
hectares of parks, reserves and forests in Western Australia. These areas are managed to protect
plants, animals and ecosystems, connecting people to natural areas, providing safe, environmentally
responsible and inspiring experiences for visitors.

There are two DBCA Managed Lands or Reserves located within one km of the Development
Envelope (Table 14, Figure 7). Neither of these intersect the Development Envelope. No regional
parks are located within or adjacent to the Development Envelope.

A large proportion of the Development Envelope (43.5 %) lies within Whiteman Park. Whiteman Park
is listed as Parks and Recreation Reserve (PRR) under the Metropolitan Region Scheme (MRS).
Whiteman Park PRR is further discussed in Section 5.4.3.

Table 14: DBCA managed lands and reserves

Site Name Category Class Purpose Tenure Vesting Location relative to
Development
Envelope

Gnangara-
Moore River
State Forest.

State
Forest

A Class
Reserve

State Forest Crown
land

Conservation
Commission of
WA

Adjacent to portion of
Development
Envelope along
corner of Gnangara
Road and Drumpellier
Drive.

Orchid Park  Nature
Reserve

N/A Conservation
of Flora and
Fauna

Crown
land

Conservation
Commission of
WA

Adjacent to western
portion of
Development
Envelope boundary
on Beechboro Road
North, to the south of
Marshall Road.

Bush Forever sites
Bush Forever identifies regionally significant bushland for protection on the Swan Coastal Plain
portion of the Perth metropolitan region. Bush Forever sites have been identified on the basis of
criteria relating to their conservation value and a target of protecting at least 10% of each vegetation
complex, which are representative of regional ecosystems and habitats (Government of WA 2000a
and 2000b). Bush Forever aims to protect a comprehensive representation of all ecological
communities originally occurring in the region (Government of WA 2000a and 2000b).

There are three Bush Forever sites located in the vicinity of the Development Envelope. One of these
intersects with the Development Envelope and is known as Bush Forever site 304 Whiteman Park
In total, 77.0 ha of Bush Forever site 304 intersects with the Development Envelope, of which 64.7 ha
is in the Footprint (Table 15; Figure 7).
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Table 15: Bush Forever sites in the vicinity of the Development Envelope

Site Site name Bush Forever
extent (ha)1

Extent within
Development
Envelope (ha)

Extent within
Footprint (ha)

Location relative to
Development Envelope

200 Caversham
Airbase Bushland,
West Swan /
Whiteman

139.2 - - Adjacent to the
Development Envelope
east of Drumpellier
Drive.

304 Whiteman Park,
Whiteman/West
Swan

2,801.2 77.0 64.7 The Development
Envelope intersects the
Site at Bennett Brook
and at its eastern
boundary at the corner of
Drumpellier Drive and
Gnangara Road.

305 Bennett Brook
Reserve

39.5 - - Approximately 50 m
south of the
Development Envelope
along Marshall Road.

1. Sourced from DPLH (2019)

Bush Forever site 304 covers 2,801.2 ha and is characterised by Priority Flora, rich and diverse flora
and fauna, large stands of Cyathochaeta teretifolia (Priority 3), Conservation Category Wetlands
(CCWs) including Bennett Brook and Horse Swamp, a regionally significant water course (Bennett
Brook) and several regional ecological linkages (Government of WA 2000a and 2000b). Bush
Forever site 304 is smaller in size than Whiteman Park PRR, however it reflects many of the values
that Whiteman Park PRR seeks to protect, including ecological values associated with the extent of
contiguous, intact native bushland, wetlands and associated wetland groundwater dependent
ecosystems (GDEs), and high flora and fauna diversity. These are protected and prioritised for
management within Whiteman Park (WAPC 2019a).

The Development Envelope includes 19.4 ha of regionally significant bushland (vegetation in
Degraded or better condition) protected in Bush Forever site 304, of which 17.2 ha occurs within the
Footprint. (Table 16).

Table 16: Extent and condition of Bush Forever site 304 within the Development Envelope and
Footprint*

Vegetation Condition Development Envelope (ha) Footprint (ha)

Excellent 0.0 0.0

Very Good 0.3 0.3

Very Good – Good 0.3 0.3

Good 4.0 3.9

Good – Degraded 2.4 2.1

Degraded 12.4 10.6

Native vegetation 19.4 17.2

Completely Degraded 47.5 37.5

Cleared 10.1 10.0

Total 77.0 64.7

* Areas have been rounded to the nearest tenth of a hectare.
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Vegetation within Bush Forever site 304 that intersects with the Development Envelope is
characterised by Banksia woodlands (3.3 ha), Marri woodland (7.2 ha), wetland/ riparian vegetation
(6.4 ha) and modified vegetation (60.1 ha) (Table 17). Vegetation mapping previously undertaken
for Whiteman Park (WAPC 2019a) can be used to represent the extent, type and condition of
vegetation within Bush Forever Site 304 and has been used to consider the Proposal’s impacts in a
local context.

Table 17: Broad vegetation complex mapped in Bush Forever site 304 that intersect with the
Development Envelope and Footprint*

Broad Vegetation
Complex (RPS 2020) Whiteman Park (ha) Development Envelope

(ha) Footprint (ha)

Banksia 463 3.3 2.9

Marri 1,195 7.2 7.0

Wetlands 680 6.4 4.7

Modified 210 60.1 50.1

Total 2,548 77.0 64.7

* Areas have been rounded to the nearest tenth of a hectare.

Wetland vegetation is one of the ecological values that Bush Forever site 304 aims to protect. The
protected wetland system includes the Bennett Brook suite of wetlands associated with the transition
zone between the Bassendean and Pinjar land systems (WAPC 2019a). The area of Bush Forever
site 304 that intersects with the Development Envelope includes 6.4 ha of wetland vegetation
(wetland GDE) of which 4.7 ha occurs in the Footprint. There was 1.1 ha of wetland GDE associated
with Bennett Brook mapped within the Development Envelope and Bush Forever site 304 (RPS
2020, Appendix D). Of this, 0.8 ha occurs in the Footprint.

Bush Forever site 304 supports 336.5 ha of CCWs (Government. of WA 2000), of which 2.1 ha
occurs within the Development Envelope and 1.9 ha occurs within the Footprint. The Footprint
impacts 0.6% of the total extent of CCWs protected in Bush Forever site 304.

Large stands of Cyathochaeta teretifolia (Priority 3) are protected in Bush Forever site 304 304
(Government of WA 2000). These populations are associated with West Bennett Brook, CCW UFI
8679 and UFI 8548. No individuals of Cyathochaeta teretifolia have been recorded in the
Development Envelope (RPS 2020).

Regional ecological linkages
In the Perth region, regional and local ecological linkages have been identified following a
methodology outlined in the Local Government Biodiversity Planning Guidelines for the Perth
Metropolitan Region (Molloy et al. 2007), which defines an ecological linkage as a series of non-
contiguous natural areas that connect larger natural areas by forming stepping stones through the
altered landscape that allows the movement over time of organisms (animals, seeds, pollen)
between these larger areas and across the landscape.

Ensuring linkages are maintained is critical to allow for ecological movement and connectivity
between areas of refugial habitat for flora and fauna species (RPS 2020, Coffey 2015a).

The Development Envelope intersects two historically mapped ecological linkages (Figure 7).
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Greenways 13 is a north-south corridor connecting Gnangara-Moore River State Forest, Whiteman
Park and remnant vegetation along Bennett Brook. The linkage is relatively unbroken, although
southern parts are increasingly surrounded by urbanisation (ELA 2019a). The Development
Envelope crosses this linkage at Bennett Brook, where a rail bridge has been designed to minimise
impacts to the watercourse, allowing water flow and ecological function and regional linkage to be
maintained beneath the infrastructure. Vegetation within Greenways 13 is mapped as Eucalyptus
rudis wetland / dampland (Er.Mr.As/Tl) (RPS 2020).

Greenways 32 is an east-west corridor connecting Whiteman Park to vegetation on the eastern side
of Lord Street, including the former Caversham airbase, and ultimately to the Swan River. This
linkage is being increasingly affected by urban development. The Development Envelope intersects
this linkage near Youle-Dean Road. This section is already fragmented by a number of roads
including old Lord Street and the new Drumpellier Drive and associated kangaroo exclusion fencing
(ELA 2020). Noting that the planned development of Brabham is adjacent to Whiteman Park Station,
this section of linkage is considered to be already impacted.

Regional vegetation
The IBRA divides Australia into bioregions based on major biological and geographical/ geological
attributes (Thackway and Cresswell 1995). The IBRA currently recognises 89 bioregions and 419
biological subregions in Australia. The Development Envelope lies within the Perth (SWA02)
subregion of the Swan Coastal Plain bioregion.

The Perth subregion is composed of colluvial and aeolian sands, alluvial river flats and coastal
limestone and the vegetation is described by Mitchell et al. (2002) as Heath and/or Tuart woodlands
on limestone, Banksia and Jarrah-Banksia woodlands on Quaternary marine dunes of various ages
and Marri on colluvial and alluvials.

The Proposal is located within the South West Province and Darling Botanical District (Beard 1990).
The Development Envelope is located within the Drummond Botanical subdistrict within the Swan
Coastal Plain Subregion, which is mainly comprised of Banksia low woodland on leached sands with
Melaleuca swamps on poorly drained areas and woodland of Tuart (Eucalyptus gomphocephala),
Jarrah (Eucalyptus marginata) and Marri (Corymbia calophylla) on less leached soils (Beard 1990).

Heddle et al. (1980) mapped vegetation complexes based on major geomorphic units on the Swan
Coastal Plain. Three vegetation complexes occur in the Development Envelope (Table 18). Two of
the vegetation complexes; Bassendean Complex – Central and South and Southern River; have
below 30% of their Pre-European extents remaining within the Swan Coastal Plain IBRA region
(Figure 9).
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Table 18: Extent of vegetation complexes within the Development Envelope, Swan Coastal Plain and
City of Swan (Government of WA 2019a)*

Vegetation
Complex Scale Pre-European

extent (ha)

Current
extent
remaining
(ha)

% of pre-
European
extent
remaining

% of current
extent in
secure tenure

Bassendean
Complex –
Central and
South

Swan Coastal Plain 87,476.1 23,508.7 26.9% 1.9%

City of Swan 4,676.4 1,470.9 31.5% -

Bassendean
Complex -
North

Swan Coastal Plain 79,057.4 56,659.7 71.7% 25.9%

City of Swan 14,216.9 7,286.4 51.3% -

Southern
River Complex

Swan Coastal Plain 58,781.5 10,832.2 18.4% 1.2%

City of Swan 8,627.4 1,424.2 16.5% -

* Areas have been rounded to the nearest tenth of a hectare. This may cause some totals to appear incorrectly calculated.
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Threatened and Priority ecological communities
An ecological community is a naturally occurring group of plants, animals and other organisms
interacting in a unique habitat. The complex range of interactions between the component species
provides an important level of biological diversity in addition to genetics and species (DBCA 2019b).

Threatened Ecological Communities (TECs) are formally protected under the Western Australian
BC Act and/or the Commonwealth EPBC Act. Priority Ecological Communities (PECs) are defined
by DBCA and include ecological communities of conservation concern not listed under the BC Act.

RPS (2020) identified one TEC listed under the EPBC Act and three PECs listed by DBCA:

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

· Banksia Dominated Woodlands of the Swan Coastal Plain listed as Priority 3 by DBCA.
(Banksia Woodlands PEC)

· SCP23b Swan Coastal Plain Banksia attenuata - Banksia menziesii woodlands (FCT23b)
listed as Priority 3 by DBCA.

· SCP21c Low lying Banksia attenuata woodlands or shrublands (FCT21c) listed as Priority 3 by
DBCA.

Banksia Woodlands of the Swan Coastal Plain TEC (EPBC Act) and PEC (DBCA)
The Banksia Woodlands of the Swan Coastal Plain TEC is characterised by a prominent Banksia
tree layer with scattered Eucalypts and other tree species present within or above the Banksia
canopy. Species richness is high and presents high endemism and considerable localised variation
in species composition across its range (TSSC 2016a).

This TEC is directly synonymous with the Banksia Dominated Woodlands of the Swan Coastal Plain
PEC (Priority 3) listed by DBCA (DBCA technical advice, May 2020). There are no areas of the PEC
that extend beyond the boundary of the Banksia Woodlands TEC. The discussion below is applicable
to both the TEC and the PEC, herein referred to as the Banksia Woodlands TEC and PEC.

In order to qualify as Banksia Woodlands TEC the vegetation community must meet the key
diagnostic characteristics criteria outlined in the TSSC Conservation Advice (TSSC 2016a). The key
diagnostic characteristics, condition, and size thresholds were applied to six patches (Table 19;
Figure 10) and supported by Floristic Community Type (FCT) analysis (RPS 2020).

The Banksia Woodlands TEC was mapped for 85.52 ha within and adjacent to the Development
Envelope (RPS 2020; Woodman 2020a; Woodman 2020b), of which 17.00 ha is recorded within the
Development Envelope (Table 19). Two patches within the Development Envelope represent
Banksia Woodlands TEC, these areas are known as Patch 1 Malaga and Patch 5 Gnangara (Figure
10). A combined 10.05 ha of Patch 1 Malaga and Patch 5 Gnangara Road TEC occurs within the
Footprint (Figure 11), representing 16.78% of TEC mapped by RPS (2020). The local extent of
Banksia Woodlands TEC is considered to be significantly greater, given the consistency of
vegetation types through Bush Forever site 304 and Bush Forever site 200.

TSSC (2016c) documents that 11,370 ha of Banksia Woodlands TEC remains in the City of Swan.
The Banksia Woodlands TEC in the Footprint therefore represents 0.08% of the total extent in the
City of Swan.



117

Table 19: Description of Banksia Woodlands TEC patches

Patch Location Total patch
size (ha)

Development
Envelope
(ha)

Footprint
(ha)

1 Malaga – corner Tonkin Highway and
Beechboro Road North.1 23.23 15.49 8.54

2 In the Workshops, Service Road and Lookout
Wetland precincts of Whiteman Park. In Bush
Forever site 304.2

10.48 Located 140 m north of
Development Envelope.

3 The old Caversham airfield east of Drumpellier
Drive. In Bush Forever site 200.2 9.14 Located 30 m east of

Development Envelope
4 Within Park Street North precinct of Whiteman

Park. In Bush Forever site 304.2 4.69 Located 225 m west from
Development Envelope

5 Gnangara Road, 100 m west of Gnangara
Road and Drumpellier Drive intersection. In
Bush Forever site 304.3

36.75 1.51 1.51

TOTAL 84.29 17.00 10.05
1. Informed by Woodman (2020a)
2. Informed by RPS (2020)
3. Informed by Woodman (2020b)

Additional floristic analysis and verification of patches 1 and 5 was completed to understand their
community type, extent and condition and the results are provided below.

Patch 1 Malaga

Patch 1 Malaga is located at the proposed Malaga Station between Tonkin Highway (west), Marshall
Road (south) and paddocks (east and north). It is partially fragmented from adjacent vegetation by
road infrastructure (Beechboro Road North and Tonkin Highway) and paddocks. The FCT analysis
determined that all quadrats within Patch 1 Malaga inferred SCP23a Central Banksia attenuata –
Banksia menziesii woodlands (FCT23a) (Woodman 2020a).

The extent of Patch 1 Malaga is 23.23 ha and includes vegetation ranging from Degraded to
Excellent condition. 15.49 ha of Patch 1 Malaga occurs in the Development Envelope, of which
8.54 ha is within the Footprint, representing 36.76% of the total extent of the patch. The Footprint
bisects Patch 1 Malaga and the Proposal will lead to the patch being divided into two viable patches.

Patch 5 Gnangara Road located within Bush Forever site 304)

· Patch 5 Gnangara Road is located in the northeast corner of Whiteman Park and Bush
Forever site 304, bound by Gnangara Road (north) and areas of degraded paddocks (east and
west). Analysis of Patch 5 Gnangara Road (Woodman 2020b; Appendix F) was undertaken to
clarify the extent and condition. FCT analysis of Patch 5 quadrat data inferred the presence of
FCT23a Central Banksia attenuata – Banksia menziesii woodlands. This community is not
listed as ‘rare’ or considered locally or regionally significant.

The patch is 36.75 ha and includes vegetation that is in Very Good condition. It should be noted that
this area does not represent the total size of this patch as vegetation that meets the key diagnostic
characteristics was observed to extend outside the Woodman (2020b) study area. There are 1.51ha
of Patch 5 Gnangara Road is within the Development Envelope and the Footprint, representing 2.2%
of the total extent of the patch. The Footprint intersects with the north-eastern extent of the patch
and as such the Proposal will not result in fragmentation of the patch.

For the purposes of this assessment, the Banksia Woodlands TEC are also considered for potential
impacts as terrestrial Groundwater Dependent Ecosystems (GDEs). These are further addressed in
Section 5.4.9.
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SCP21c – Low-lying Banksia attenuata woodlands or shrublands (Priority 3)
Communities listed as PECs are potential TECs that do not meet survey criteria or that are not
adequately defined (DEC 2013).

SCP21c Low-lying Banksia attenuata woodlands or shrublands (FCT21c) was confirmed to occur at
two locations, supported by FCT analysis (RPS 2020). FCT21c is found on low-lying wetter sites and
is dominated by Melaleuca preissiana, Banksia attenuata, Banksia menziesii, Regelia ciliata,
Eucalyptus marginata or Corymbia calophylla.

FCT Analysis determined the PEC to occur at two survey quadrats. One occurrence of this PEC is
associated with Patch 2 Banksia Woodlands TEC near the Whiteman Park Workshops between
200 m north of the Development Envelope. The second occurrence is associated with Patch 5
Banksia Woodlands TEC within Bush Forever site 304, approximately 400 m from the Development
Envelope (Figure 10). The extent of FCT21c PEC was not mapped.

Regionally SCP21c is known from 27 point locations across 230 km, with an approximate extent of
317.5 ha (TSSC 2016a). The regional extent is likely to be an under-representation of this community
as many of the point locations have not been mapped (TSSC 2016a). Gibson et al. (1994)
determined this community to be well reserved and low risk of becoming vulnerable.

There are no occurrences of this PEC within the Development Envelope or the Footprint.

SCP23b Northern Banksia attenuata – Banksia menziesii woodlands (Priority 3)
The Priority 3 PEC SCP23b Northern Banksia attenuata – Banksia menziesii woodlands (FCT23b)
was identified through FCT analysis in the Development Envelope by RPS (2020) and Woodman
(2020b). This PEC is more common north of Perth between Melaleuca Park and Gingin. The
Development Envelope is within the transition zone from FCT23a to FCT23b. As such, their
differentiation becomes challenging, and the delineation of this vegetation community is ambiguous.

The occurrence identified by RPS (2020) is associated with Patch 1 Malaga Banksia Woodlands
TEC. This was investigated after feedback from DBCA technical officers. Quadrat data were re-
analysed with the results determining that FCT23b does not occur at this location (Woodman 2020a).
This was supported by DBCA.

The occurrence identified by Woodman (2020b) is associated with Patch 5 Gnangara Road Banksia
Woodlands TEC. Based on DBCA advice, additional investigations have commenced at this location
to re-analyse quadrat data following uncertainty in the original analysis and potential extent.
Additional investigations determined that none of the three quadrats at Patch 5 Gnangara Road
represent FCT23b (Woodman 2020b).

Several detailed investigations of potential occurrences of FCT23b have been undertaken for the
Project which have conclude that this PEC does not occur in the Development Envelope.
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Other conservation significant ecological communities

FCT S17 Eucalyptus rudis/Taxandria linearifolia wetlands in Bassendean Dunes (FCT S17)

Eucalyptus rudis/Taxandria linearifolia wetlands in Bassendean Dunes (FCT S17) was recorded and
mapped by RPS (2020) supported by FCT analysis. This FCT is represented by four vegetation
communities varying in condition from Completely Degraded to Excellent (Table 18). The total area
of FCT S17 mapped by RPS (2020) is 27.0 ha.

A total of 4.5 ha of this FCT has been mapped within the Development Envelope, of which 0.7 ha
occurs in the Footprint. This community type was listed as “Rare in the Perth Metropolitan Area” in
Table 6 of Volume 2 of Bush Forever (Government of WA 2000a and 2000b). It has not progressed
onto the EPBC Act or BC Act TECs or PECs listings.

The extent of FCT S17 on the Swan Coastal Plain has not been mapped (Val English pers. comm.
2020), as such there is considerable uncertainty about its status, given no regional extent mapping
is available. There is one known occurrence in Whiteman Park and another 7 occurrences between
Beermullah and Ravenswood (Keighery et al 2012).

Table 20: Extent and condition of FCT S17 within the Development Envelope and Footprint

Condition
Vegetation Type Extent (ha)

Cc.Mp.Xp Et.Ba.Bm.Ah Eucs. Mp.Tl.Ct/Ca Development
Envelope

Footprint

Excellent - - - 0.4 0.4 0.4
Good 2.6 - - 0.3 2.9 0.3
Good to Degraded - - - 0.0 0.0 0.0
Degraded 0.6 - - - 0.6 -
Completely
Degraded - 0.0 0.5 - 0.6 -

Total 3.2 0.0 0.5 0.7 4.5 0.7

* Areas have been rounded to the nearest tenth of a hectare.

FCT23c North east Banksia attenuata – Banksia menziesii woodlands

FCT23c is defined as ‘rare’ within the Perth Metropolitan Region by Bush Forever (Government of
WA 2000). Four occurrences of this FCT were recorded, none of which occur within the Development
Envelope or Footprint.

Vegetation
Vegetation types within the Development Envelope were characterised by RPS (2020). Twenty
vegetation types are described and mapped (Figure 12). These vegetation types represent six broad
vegetation complexes as defined by RPS (2020). Their extent and significance is outlined in
Table 21.
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Vegetation significance is defined by EPA (2016a) and may include:

· Being identified as a TEC or PEC (formally listed significant vegetation – includes
vegetation listed under Commonwealth legislation, endorsed as a TEC by the Western
Australian Government, or classified as a PEC by DBCA).

· Having restricted distribution.

· Degree of historical impact from threatened processes.

· A role as a refuge.

· Providing an important function required to maintain ecological integrity of a significant
ecosystem.

TECs and PECs have been discussed in Section 5.4.6.

For the purposes of this assessment, vegetation types that represent a TEC, PEC or Groundwater
Dependent Ecosystem (GDE), or are listed as ‘rare’ in Bush Forever are considered significant
(Figure 10 and Figure 13).(Figure 13) GDEs provide an important role as a refuge and important
function for maintaining wetland attributes, functions and values, which determine a wetland’s
importance (DBCA 2017).More detail on GDEs is presented in Section 5.4.9.

Table 21: Broad vegetation complexes within the Development Envelope and Footprint*

Broad Vegetation
Complex1

Extent of Similar
Vegetation in
Whiteman Park
(ha)2

Development
Envelope Footprint

Significance
ha % ha %

Marri on slopes and flatsa

(Cc.Mp.Xp.) 1,195 5.0 1.1 3.9 1.6 Not significant

Low-lying Banksia
Woodlandb

(Ba.Bm.Bi.Xp., Bm.Xb.Si)
318 22.8 4.9 12.0 4.8

Partial significance
(Banksia Woodlands
TEC)

Banksia Woodland on
dune slopes and crestsc

(Ba.Bm.Si.Po., BlEpPo,
Et.Ba.Bm.Ah.)

151 18.8 1.1 10.4 4.2
Significant (Banksia
Woodlands TEC,
important function)

Melaleuca wetland /
damplandd

(Mp.As., Mp.Tl.Ct/Ca.,
MNp.Xp., Mr./Standing
Water)

504 9.5 2.0 5.7 2.3

Significant
(important function
as GDE)

Eucalyptus rudis wetland /
damplande

(Er., Er.Mr., Er.Mr.As/Tl.) 176 16.3 3.5 7.9 3.1

Significant
(important function
as GDE, role as
refuge)

Modified / clearedf

(C/M, Cc./Mp./Er.Cleared,
Cc./Mp.Xp.Cleared,
Eucs., Pp., Rehab,
Cleared)

210 391.4 84.4 209.1 84.0

Not significant

Total: 2,554 463.8 249.0

1. Sourced from RPS (2020)
2. Sourced from WAPC (2019) broad vegetation types with the following associations a) map ref 5, b) map ref 2, c) map ref 1, d) map ref

6, e) map ref 7, f) map ref ‘cleared’.

* Areas have been rounded to the nearest tenth of a hectare.
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Vegetation condition
A large proportion (43.5%) of the Development Envelope lies within Whiteman Park. Whiteman Park
was primarily used for grazing between the 1940s and 1970s, with cattle still present in paddocks
along Marshall Road and Drumpellier Drive (WAPC 2019a). Grazing by kangaroos is also prevalent
in these areas, which Whiteman Park uses as a method of reducing biomass, thereby reducing the
risk of fire (WAPC 2019a). Vegetation condition was mapped by RPS (2020) as ranging from
Completely Degraded to Excellent (Figure 12).

The Development Envelope contains 270.2 ha of native vegetation. For the purpose of this
assessment intact native vegetation is represented by areas mapped as better than Completely
Degraded condition (Figure 12). Within the Development Envelope 93.2 ha (20.1%) of the 270.2 ha
of native vegetation is considered intact native vegetation and 177 ha (38.1%) is Completely
Degraded. The remaining 193.6ha (42%) of the Development envelope is cleared of native
vegetation and consists of either infrastructure (e.g. roads and buildings) or planted vegetation (e.g.
paddock grasses, Pine plantation) (Figure 12, Table 22, Appendix D).

A large proportion of the Development Envelope (370.6 ha or 78.1%) is Completely Degraded or
Cleared. These areas comprise paddocks, with remnant isolated trees, recent clearing for the Perth
to Darwin Highway (NorthLinkWA 2015) and the new Lord Street upgrade, buildings, roads, tracks,
pine plantation and developed private lots (RPS 2020).

Table 22: Vegetation condition within the Development Envelope and Footprint*

Category
Extent in Development
Envelope Extent in Footprint

ha % ha %

Excellent 4.5 1.0 0.4 0.2
Very good 12.3 2.7 9.6 3.9
Good to Very Good 0.3 0.1 0.3 0.1
Good 9.9 2.1 8.8 3.5
Good to Degraded 8.8 1.9 5.0 2.0
Degraded 47.1 10.2 25.6 10.3
Degraded to Completely Degraded 10.2 2.2 10.2 4.1
Intact Native Vegetation 93.2 20.1 59.9 24.0
Completely Degraded 177.0 38.2 92.2 37.0
Total Native Vegetation 270.2 58.4 152.1 61.1
Cleared 193.6 41.7 96.9 39.0
Total 463.8 249.0

Data from RPS 2020, Appendix D
* Areas have been rounded to the nearest tenth of a hectare.
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Wetland and terrestrial GDE vegetation
The Swan Coastal Plain is characterised by chains of wetlands, many of which contain important
ecosystems supporting a range of valuable species including plants, animals, invertebrates, fungi,
bacteria and algae. The Development Envelope is in a low lying area dominated by flat, seasonally
waterlogged palusplain (Coffey 2015a; RPS 2020; WRM 2020).

As described in Section 5.4.7, the Development Envelope and Footprint incorporate a number of
wetland and terrestrial groundwater dependent ecosystems (GDEs). Terrestrial GDEs are
associated with vegetation types consisting of Banksia attenuata and Banksia menziesii. Wetland
GDEs are associated with phreatophytic vegetation and associations with surface water features
and geomorphic wetlands (Table 23).

GDEs require access to groundwater on a permanent or intermittent basis to meet all, or some, of
their water requirements and maintain their communities of plants and animals, ecological processes
and ecosystem services (Richardson et al. 2011).

The wetlands north of Perth are mostly seasonally waterlogged wetlands with little surface water.
The wetlands in and around the Development Envelope can be divided into the following categories
according to Semeniuk (1987):

· palusplains (flat seasonally waterlogged wetlands)

· damplands (basin shaped, seasonally waterlogged wetlands)

· sumplands (basin shaped wetlands containing surface water seasonally)

· creeks that contain water seasonally.
Vegetation types associated with wetlands in the Development Envelope have been considered as
wetland GDEs based on the presence of phreatophytic species and associations with surface water
features and geomorphic wetlands. A total of 25.8 ha of wetland GDEs were mapped within the
Development Envelope (Figure 13), of which 13.6 ha occurs in the Footprint (Table 23). 159.7 ha of
wetland GDEs have been mapped in the wider area (RPS 2020). It is estimated that Whiteman Park
includes 680 ha of wetland GDEs (WAPC 2019a). Wetland GDEs within the Footprint therefore
represent 8.5% of the total extent of wider area mapped wetland GDEs and approximately 2% of
wetland GDEs within Whiteman Park.

The reliance of vegetation on groundwater is location and species-specific, however studies have
shown that Banksia attenuata have deep roots that penetrate down to the moist soil just above the
groundwater level (TSSC 2016). Research conducted on Banksia species on the Gnangara Mound
groundwater system north of Perth and elsewhere in the South-west of Western Australia (Froend
and Loomes 2004; 2006) proposed three main categories of phreatophytic (groundwater dependent)
vegetation, all of which are assumed to utilise up to 10 m depth to groundwater. Groundwater is
within 3 m of the surface throughout the Development Envelope. Therefore, vegetation types
mapped by RPS (2020) that are dominated by Banksia attenuata have been considered terrestrial
GDEs (Figure 13).

RPS (2020) mapped 133.8 ha of terrestrial GDEs in the wider area outside the Development
Envelope and approximately 469 ha has been inferred to occur within Whiteman Park based on the
extent of similar vegetation types mapped by WAPC (2019).
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Table 23 Terrestrial and wetland vegetation within the Development Envelope and Footprint

Vegetation Type

Extent (ha) Extent of Whiteman Park
GDE within Footprint

(%)Whiteman Park1 Development
Envelope2 Footprint2

Terrestrial GDEs
- Ba.Bm.Bi.Xp
- Ba.Bm.Si.Po
- Bm.Xb.Si
- Et.Ba.Bm.Ah

469.0 27.8 15.9 3.4

Wetland GDEs
- Er

- Er.Mr

- Er.mR.As/Tl

- Mp.As

- Mp.Tl.Ct/Ca

- Mp.Xp

- Mr./Standing Water

- Mr.MlTl.As

680.0 25.8 13.6 2.0

Total GDEs 1149.0 53.6 29.5 2.5

1. Sourced from WAPC (2019)

2. Sourced from: RPS (2020)
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 Conservation significant flora
No Threatened flora species listed under the BC Act or the EPBC Act have been recorded within the
Development Envelope (Coffey 2015a; RPS 2020) or Footprint. Targeted surveys for all
conservation significant flora with a moderate or high likelihood of occurring were undertaken by
RPS, including systematic searches in suitable habitat (RPS 2020). Targeted surveys were
undertaken over 16 person days in 2017, 2018 and 2019 spring surveys. The following five Priority
Flora species were recorded by RPS (2020). Of these, one species was recorded within the
Development Envelope:

· Anigozanthos humilis subsp. chrysanthus (Priority 4) – recorded within and outside the
Development Envelope.

· Cyathochaeta teretifolia (Priority 3) – north of the Development Envelope.

· Tetraria sp. Chandala (G.J. Keighery 17055) (Priority 3) – north of the Development
Envelope.

· Stylidium longitubum (Priority 4) – north of the Development Envelope.

· ?Schoenus natans (Priority 4) – north of the Development Envelope.
Details of the five Priority flora recorded are presented below, with locations illustrated in Figure 14.

Anigozanthos humilis subsp. chrysanthus (Priority 4)
Anigozanthos humilis subsp. chrysanthus was recorded at one location within the Development
Envelope at the proposed Malaga Station. This individual is within the NVRA, south west of Malaga
Station. (Figure 14) A second individual was recorded approximately 20 m outside the Development
Envelope, north west of Malaga Station. The two individuals recorded are likely to represent a single
population as exchange of genetic material is likely over this distance.

Based on the extent of the vegetation type that they were recorded in it is possible that this species
occurs within the Footprint.

There are three known populations in the local area, all of which are recorded as having a few
individuals at each location (Table 24). The nearest population occurs in Whiteman Park
approximately 2.3 km north of the Development Envelope adjacent to Tonkin Highway (RPS 2020).
There are 18 vouchered specimens held at the WA Herbarium (WAH 2020).

Cyathochaeta teretifolia (Priority 3)
Three populations were recorded by RPS (2020) outside the Development Envelope. All locations
are associated with mapped wetlands vegetation type Mp.Tl.Ct/Ca, in which it was often a dominant
understorey species.

There are 11 populations known in the local area according to the DBCA search results. Bush
Forever (Government of WA 2000a and 2000b) documents the largest stand of Cyathochaeta
teretifolia as being associated with Bennett Brook. This species occurs in the Jarrah Forest, Swan
Coastal Plain and Warren regions, with 39 vouchered specimens held at the WA Herbarium (WAH)
2020) (Table 24).

Tetraria sp. Chandala (G.J. Keighery 17055) (Priority 2)
One population of Tetraria sp. Chandala (G.J. Keighery 17055) was recorded by RPS (2020)
(Table 24) outside the Development Envelope within wetland vegetation associated with West
Bennett Brook.
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This species was not identified in the desktop assessment and it is not known from previous surveys
conducted for Whiteman Park or NorthLink WA (WAPC 2019a; Coffey 2015a). The nearest known
population (based on publicly available information) is the Roe Extension Project where more than
100 individuals were recorded (WAH 2020; SouthMetro Connect 2011).

This species is known only from the Swan Coastal Plain. The population recorded outside the
Development Envelope is considered locally and regionally significant based on the lack of records
in the local area (informed by DBCA database searches) and only five populations are known in the
region (WAH 2020).

Table 24: Priority flora population information

Parameter Development Envelope Local Area1 Regional Area2

Anigoznthos humilis subsp. chrysantha
Populations 1 3 18
Individuals (where available) 2 ~6 1,334
Cyatochaeta teretifolia
Populations 0 9 39 / 50
Individuals (where available) 0 ~100 NA
Tetraria sp. Chandala (G.J. Keighery 17055)
Populations 0 0 5 / 5
Individuals (where available) 0 0 100+

1. Informed by DBCA search results

2. Showing records from Florabase/Atlas of Living Australia

Stylidium longitubum (Priority 4)
Stylidium longitubum is a small annual ephemeral herb growing to 10 cm with pink flowers and a
basal rosette. It occurs in Melaleuca spp. forests, woodland and tall shrublands on seasonally wet
broad flat depressions on plains, floodplains and claypans (WAH 2020).

One population of S. longitubum comprising three records of 100+ individuals was recorded in
vegetation associated with West Bennett Brook (RPS 2020). All records are outside the
Development Envelope.

This species is known to occur in Whiteman Park (WAPC 2018) which is consistent with where RPS
recorded the species. There are five DBCA records, three of which are in reserves with two records
describing the species as locally abundant (Ellen Brook Nature Reserve and Martyn Reserve).

Schoenus natans (Priority 4)
Schoenus natans is a floating aquatic annual herb known from winter-wet depressions (WAH 2020).
A sample of potential Schoenus natans was recorded outside the Development Envelope in
vegetation associated with West Bennett Brook (RPS 2020). Due to the limited identification material
available, no confident identification to species level could be made (dead specimen, no flowering
or fruiting parts) (RPS 2020). It is therefore denoted with a question mark.

There is one DBCA record of this species from within the local area at Ellen Brook Nature Reserve
where it was considered locally abundant. This species is known from Avon Wheatbelt, Geraldton
Sandplains, Jarrah Forest, Swan Coastal Plain and Warren regions (WAH 2020).
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Lepidosperma sp. (putative new taxon)
Lepidosperma sp. was recorded at one location outside the Development Envelope. The sample did
not align with any known specimen held at the reference herbarium. It should be noted that the
Lepidosperma group has been under review at the State Herbarium for some time (Mike Hislop,
pers. comm. 2020) and a resolution may not be presented in the immediate future.

Other flora species of significance
There are a number of criteria other than the Commonwealth and Western Australian criteria for
Threatened and Priority flora under which flora taxa of the Perth Metropolitan Region may be
considered to be of ‘other’ conservation significance. Criteria for other flora of significance are
defined in the EPA (2016a) Flora and Vegetation Factor Guideline.

Two taxa are considered significant under the EPA (2016a) criteria:

· Lepidosperma sp. (putative new taxon)

· Gahnia decomposita (northern extent of known range).
Neither of these species were recorded in the Development Envelope. Two taxa were recorded by
RPS (2020) within the Development Envelope that are considered to be of ‘other’ conservation
significance as defined in Bush Forever (Government of WA 2000a and 2000b):

· Dielsia stenostachya

· Conostylis aculeata subsp. cygnorum.

An assessment using current information was undertaken to assess the significance of these species
(Table 25).

Table 25: Significant flora of the Perth Metropolitan Region defined in Bush Forever (Government of
WA 2000)

Flora species of
‘other’
conservation
significance

Significance1 Location within
the Development
Envelope and
Footprint

Review of significance (WAH 2020)

Conostylis aculeata
subsp. cygnorum

e Three occurrences
within Development
Envelope.

Listed as ‘rare’ in Bush Forever
(Government of WA 2000b) due to
endemism to Swan Coastal Plain. Its
distribution remains restricted to the Swan
Coastal Plain, between Joondalup south to
Murray LGA.

Dielsia stenostachya e One occurrence
inside Footprint.

Listed as ‘rare’ in Bush Forever
(Government of WA 2000b) due to
endemism to Swan Coastal Plain. It is
currently known from Geraldton
Sandplains, Jarrah Forest and Swan
Coastal Plain IBRA regions.

1. Adapted from Table 13 (Government of WA 2000), e – taxa endemic to the Swan Coastal Plain
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The DAWE Protected Matters Search Tool (PMST) report identified four other threatened flora
species that potentially occur in the Development Envelope including Andersonia gracilis, Eleocharis
keigheryi, Lepidosperma rostratum and Trithuria occidentalis. The DBCA database returned only
two of these species: Eleocharis keigheryi and Trithuria occidentalis, which were assessed as having
a ‘moderate’ ‘likelihood of occurrence’ within the Development Envelope based on proximity of
known records and the potential for suitable habitat to be present (RPS 2020). A thorough search
was conducted for both species as part of the targeted wetland flora surveys in spring 2019 and
neither species were recorded. Searches for these species were undertaken during targeted wetland
flora surveys in spring 2019, which included traversing riparian vegetation along Bennett Brook and
West Bennett Brook (RPS 2020). In addition, the detailed flora and vegetation assessment
undertaken by RPS has included field surveys in spring 2017, 2018 and 2019. Following this
considerable survey effort, these species are considered unlikely to occur in the Development
Envelope and have therefore not been discussed any further within this ERD.

Caladenia huegelii (Threatened) inferred suitable habitat
Caladenia huegelii (Grand spider orchid) is listed as Critically Endangered under the BC Act and
Endangered under the EPBC Act. Four sites were identified as inferred suitable habitat based on
initial investigations (RPS 2020). These sites (Figure 14) were subject to targeted searches in 2018
and 2019 to verify the presence/absence of Caladenia huegelii.

Two targeted surveys were undertaken:

· RPS undertook a targeted search for Caladenia huegelii on 28 September 2018, during the
species’ documented flowering period (between mid-September and mid-October). The
survey report noted that the year was considered an ‘average year’ to identify the species.
(RPS 2020). No individuals of Caladenia huegelii were detected during the 2018 targeted
survey.

· ELA undertook a targeted search on 26-28 September 2019. Prior to undertaking this survey,
ELA confirmed with several sources that the species had begun flowering across its range.
No individuals of Caladenia huegelii were detected within the inferred habitat areas during
the 2019 targeted survey.

No Caladenia huegelii individuals have been recorded within the Development Envelope. The
nearest record of this taxon to the Development Envelope is located 2 km to the southwest within
Lightning Swamp Reserve, with another located in Whiteman Park approximately 5 km to the north
of the proposed Malaga Station and 2 km west of the proposed Gnangara Road bridge, within similar
habitats to those present in the Development Envelope. A third targeted flora survey is planned for
spring 2020, to mitigate the risk that Caladenia huegelii may be found in the Development Envelope.
In the unlikely event that individuals are found in the Development Envelope, advice will be sought
from the DBCA, all required permits will be obtained and if practicable translocation of individuals of
Caladenia huegelii will be investigated.

Caladenia huegelii (Threatened) habitat assessment

Suitable habitat is defined as habitat on the Bassendean sand-dune system that contains vegetation
suitable to support the species. No individuals have been recorded within the four areas of inferred
suitable habitat.

The targeted surveys were used to determine suitability of habitat (Table 26), demonstrating that
Areas B and C are unlikely to represent suitable habitat (RPS 2020). These areas did not align with
supporting habitat defined in DEC (2009b) due to the anthropogenic impacts present including
grazing, clearing, and an understorey/groundcover dominated by weeds.
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Areas A and D comprise similar known preferred habitat, however two targeted surveys undertaken
during the flowering season, verified by confirming flowering at the Ken Hurst Park population, did
not record any individuals. These areas, of which 20.4 ha occurs within the Development Envelope
and 12.3 ha occurs within the Footprint, represent suitable habitat due to their favourable
characteristics. Approximately 469 ha of similar Banksia woodland habitat has been mapped in
Whiteman Park, however no condition data is available (WAPC 2019a). As such, suitable habitat
within the Footprint represents 2.7% of the potential suitable habitat extent in Whiteman Park.

Table 26: Caladenia huegelii habitat assessment and extent within the Development Envelope and
Footprint*

Area Description Habitat
type

Area
Extent
(ha)

Extent in
Development
Envelope

Extent in
Footprint

ha % ha %

A Remnant native vegetation in Good to
Pristine condition with limited weed
species and several distinct strata of
native species. Several other orchid
species were recorded in this area.

Suitable 31.3 19.1 89.4 11.1 86.6

B Partially cleared/ historically agricultural
area in Whiteman Park comprising of
native Eucalyptus and Banksia trees over
weeds with occasional native
understorey. The area is currently
impacted by feral animal grazing (cattle,
rabbits and kangaroos). Caladenia flava
was also recorded.

Unsuitable 10.5 1.0 4.7 0.5 3.7

C Historical agricultural area that has been
destocked recently. Vegetation comprises
Banksia, Eucalyptus, Allocasuarina and
Nuytsia overstorey with moderate native
understorey and weeds. Caladenia flava
was also recorded.

Unsuitable 7.2 Does not occur in
Development Envelope or
Footprint

D A protected conservation area to facilitate
regeneration following agricultural use.
The area is mapped in Very Good
condition and supports native species in
several distinct strata. Weeds were
minimal but evidence of dieback was
observed. Caladenia flava was also
recorded.

Suitable 8.5 1.3 5.8 1.3 9.8

Total Unsuitable 17.7 1.0 4.7 0.5 3.7

Suitable 39.8 20.4 95.3 12.3 96.3

* Areas have been rounded to the nearest tenth of a hectare.
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 Dieback
Phytophthora dieback (Dieback) is a water borne pathogen (water mould) with a range of hosts in
the southwest of WA. While some plant species are resistant, others are susceptible to the disease
caused by the pathogen resulting in chlorosis, dieback and usually death (Wills and Keighery 1994).
This disease is a major threat to Australia’s biodiversity, placing important plant species at risk of
death, local extirpation or even extinction (Commonwealth of Australia 2018). Dieback has a
detrimental impact on plant communities and can cause major declines in some insect, bird and
other fauna species due to loss of habitat including shelter, nesting sites and food sources. Dieback
can cause permanent damage to ecosystems and once an area is infested with the pathogen,
eradication is usually impossible (Commonwealth of Australia 2018).

A Dieback assessment was undertaken over the entire Development Envelope by Glevan (2020;
Appendix G, Figure 15). The Dieback assessment verified whether or not Dieback (Phytophthora
cinnamomi) occurred or was uninterpretable within the Development Envelope (Figure 15).

The Dieback assessment identified the following:

· Four areas of protectable uninfested vegetation (6.2 ha) including three areas within Patch
1 Malaga Banksia Woodlands TEC and one area within Patch 5 Gnangara Road Banksia
Woodlands TEC.

· Five Dieback infestations (23.8 ha) that are associated with low-lying water gaining parts of
the landscape.

· One area that is unprotectable, uninterpretable (2.7 ha).
The large majority (430.7 ha) of the Development Envelope is excluded from assessment due to
poor condition of vegetation, however it is recognised that the majority of this area is likely to be
infested. A desktop assessment of the Proposal indicates that Dieback has previously been
recovered (through soil and tissue sampling) at one location within the Development Envelope
(Glevan 2020). The historical sample data available through Dieback Information and Delivery
Management System (2020) also indicates that Dieback has been recovered in a significant number
of samples taken in the area surrounding the Development Envelope (Glevan 2020).

 Declared pest plants
RPS (2020) recorded 84 weed species, including two Declared Pest species listed under Section
22(2) of the Biosecurity and Agriculture Management Act 2007 (BAM Act):

· Zantedeschia aethiopica (Arum Lily)

· Moraea flaccida (Cape Tulip).
Zantedeschia aethiopica was recorded along the banks of Bennett Brook while Moraea flaccida was
recorded in disturbed and historically cleared areas within the Development Envelope.

None of the weeds recorded were listed as Weeds of National Significance. Both species listed
under the BAM Act are in the C3 category which is described as “Organisms that should have some
form of management applied that will alleviate the harmful impact of the organism, reduce the
numbers or distribution of the organism or prevent or contain the spread of the organism”.
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 Potential impacts to flora and vegetation
The Proposal has the potential to directly and/or indirectly impact flora and vegetation during
construction and operations. The predicted direct and indirect impacts are outlined in Table 27.

Potential direct and indirect impacts will be managed in accordance with the CEMP (Appendix U)
and the TECMP (Appendix X). These management plans provide a detailed overview of
environmentally sensitive areas, potential indirect impacts, management actions, management
targets, and a high-level monitoring program. These matters are outlined in this ERD in the following
sections:

· Environmentally sensitive areas - Section 5.4

· Potential impacts – Section 5.5

· Mitigation and management– Section 5.7
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Table 27: Potential impacts to flora and vegetation

Proposal
Stage

Impact
Type

Activities Potential Impacts

Construction Direct · Clearing of native vegetation. · Permanent loss of vegetation in the Footprint including:
- 64.7 ha of Bush Forever site 304 including 17.2 ha of regionally

significant bushland, 1.9 ha of CCW wetlands, 0.8 ha of Bennett Brook
and 4.7 ha of wetland GDEs.

- Up to 10.05 ha of Banksia Woodlands TEC listed as Endangered
under the EPBC Act and Priority 3 by DBCA.

- Up to 152.1 ha of native vegetation including 59.9 ha of intact native
vegetation.

- 13.6 ha of wetland GDEs of which provide important ecological
functions for wetland systems.

- Up to 12.3 ha of inferred suitable Caladenia huegelii habitat.

Indirect · Clearing of native vegetation.
· Cut and fill works.
· Soil compaction.
· Construction of permanent and temporary

infrastructure including but not limited to rail,
roads, car parks, buildings, hard stand and
laydown areas.

· Operation of plant and machinery and service
vehicles.

· Operation and maintenance of the electrified
railway line.

· Temporary groundwater abstraction for
construction water supply and temporary
dewatering for construction purposes.

· Introduction and spread of declared pests and other weed species.

· Introduction and spread of dieback.

· Decline in wetland GDEs including Priority populations associated
with these as a result of dewatering, groundwater abstraction or
contamination of surface water.

· Decline in the terrestrial GDE, Banksia Woodland TEC condition as a
result of dewatering/groundwater abstraction.

· Dust deposition on surrounding vegetation.

Operation Indirect Operation and maintenance of the railway line. · Introduction and spread of declared pests and other weed species.

· Introduction and spread of Dieback.

· Interruption to surface water flows.
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 Assessment of impacts to flora and vegetation
Intact native vegetation has been defined as native vegetation that is in better than Completely
Degraded condition. Native vegetation rated as Completely Degraded, whilst not considered intact
native vegetation, is still considered native vegetation and assessed as such for this Proposal. This
analysis was done to determine the levels and significance of impacts to native vegetation.

Areas identified as being Completely Degraded by RPS (2020) were further refined to remove
previously cleared areas that do not contain native vegetation, this includes areas of planted
vegetation such as paddocks and pine plantations.

Permanent loss of native vegetation
The Development Envelope consists predominantly of isolated pockets of intact native wetland and
upland vegetation surrounded by highly modified and degraded tracts of cleared or modified land.
There is 152.1 ha of native vegetation within the 249 ha Footprint. This includes 59.9 ha (24%) of
intact native vegetation and the remaining 189.2 ha consists of Completely Degraded or Cleared
areas (Table 28).

The Proposal has been designed to avoid intact native vegetation wherever practicable by avoiding
vegetation in Degraded or better condition. Direct impact to vegetation in Excellent condition is
limited to 0.4 ha. The removal of 0.4 ha of vegetation in Excellent condition represents 1.95% of
Excellent condition vegetation mapped by RPS (2020).

To avoid impacts to native vegetation, the PTA has defined NVRAs within which no works will occur.
The NVRAs will protect 48.2% of the intact native vegetation within the Development Envelope. The
NVRAs will protect 91.9% of the vegetation within the Development Envelope that is in Excellent
condition.

Table 28: Extent of vegetation condition categories within the Development Envelope, Footprint and
NVRAs*

Condition Category

Extent in Footprint Extent of
vegetation
captured in
NVRA (ha)

Extent of
Development
Envelope
Captured in
NVRA (%)

ha %

Excellent 0.4 0.2 4.1 0.9
Very good 9.6 3.9 2.7 0.6
Good to Very Good 0.3 0.1 0.0 0.0
Good 8.8 3.5 0.5 0.1
Good to Degraded 5.0 2.0 1.7 0.4
Degraded 25.6 10.3 15.1 3.2
Degraded to Completely Degraded 10.2 4.1 0.0 0.0
Intact Native Vegetation 59.9 24.0 24.1 5.2
Completely Degraded 92.2 37.0 19.2 4.1
Total area of Native vegetation 152.1 61.1 43.3 9.3
Cleared 96.9 38.9 1.7 0.3
TOTAL 249.0 100 44.9 9.7

* Areas have been rounded to the nearest tenth of a hectare.
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Whiteman Park vegetation mapping demonstrates that 2,554 ha is protected and set aside as
Woodland Reserve (Table 21). The loss of up to 152.1 ha of native vegetation represents 5.9% of
the local extent. As demonstrated in Table 21, all broad vegetation complexes are well represented
in Whiteman Park. The Proposal will not result in a significant decrease in the total extent of any of
the broad vegetation complexes.

The assessment demonstrates that the Proposal has limited the extent of native vegetation clearing
by prioritising the use of predominantly cleared areas and applying NVRAs within the Development
Envelope to further limit impacts to native vegetation.

Vegetation complexes
Three Heddle et al. (1980) vegetation complexes intersect with the Footprint, none of which are
below the 10% threshold set by EPA and Bush Forever Strategy.

The Footprint contains up to 184.2 ha of Southern River Complex, 48.6 ha of Bassendean Complex
Central and South and 6.0 ha of Bassendean Complex North.

The Proposal will not significantly reduce the extent of regional vegetation associations resulting in
any vegetation complex crossing a threshold into a more threatened category. The three vegetation
complexes will have greater than 10% remaining within the City of Swan after the Proposal’s
implementation. The impact on regional vegetation associations is thus considered to be minor.

Table 29: Extent of vegetation complexes remaining after implementation of the Proposal

Vegetation
Complex

Scale Pre-
European
extent (ha)

Current
extent
remaining
(ha)

Percent
Remaining

Percent in
Conservation
Estate
(%)

Extent
within
Footprint
(ha)

Percent
Remaining
after
clearing
(%)

Bassendean
Complex –
Central and
South

Swan
Coastal
Plain

87,476.3 23,508.7 26.9% 2.2

48.6

26.8

City of
Swan 4,676.4 1,470.9 31.5% - 30.4

Bassendean
Complex –
North

Swan
Coastal
Plain

79,057.4 56,659.7 71.7% 25.9

6.0

71.7

City of
Swan 14,216.9 7,286.4 51.3% - 51.2

Southern
River
Complex

Swan
Coastal
Plain

58,781.5 10,832.2 18.4% 1.4

184.2

18.1

City of
Swan 8,627.4 1,424.2 16.5% - 14.4

Loss of Bush Forever
State Planning Policy 2.8 requires that where there is likely to be an adverse environmental impact
on regionally significant bushland within a Bush Forever area, the provisions of the policy must be
applied.
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The Footprint will reduce the total extent of Bush Forever site 304 from 2,801.2 ha to 2,736.5 ha.
This change represents a 2.3% reduction in total extent of the site. The Footprint intersects with
64.7 ha of Bush Forever site 304, including 17.2 ha of regionally significant bushland (Table 30).
This demonstrates the PTA’s approach to avoiding impacts to intact native vegetation wherever
practicable.

Table 30: Extent and condition of regionally significant bushland Bush Forever site 304 within the
Development Envelope, Footprint and NVRAs

Vegetation Condition Development
Envelope (ha) Footprint (ha)

Native Vegetation
Retention Area (ha)

Excellent 0.0 0.0 0.0
Very Good 0.3 0.3 0.0
Very Good – Good 0.3 0.3 0.0
Good 4.0 3.9 0.0
Good – Degraded 2.4 2.1 0.0
Degraded 12.4 10.6 1.4
Total Regionally
significant bushland 19.4 17.2 1.4

Completely Degraded 47.5 37.5 1.8
Cleared 10.1 10.0 0.0
Total 77.0 64.7 3.2

*As defined in Government of WA (2010)

Large stands of Cyathochaeta teretifolia (Priority 3) associated with riparian vegetation is protected
in Bush Forever site 304 (Government of WA 2000b). No individuals of Cyathochaeta teretifolia were
recorded in the Development Envelope or the Footprint and as such these stands will not be
impacted by the Proposal.

Wetlands protected in Bush Forever site 304 are part of the Bennett Brook suite of wetlands. The
Footprint will impact 4.7 ha of wetland vegetation occurring within Bush Forever site 304, all of which
is in Degraded or better condition. Loss of wetland vegetation has been considered a significant
residual impact for the Project. The proposed approach for offsetting potential impacts to wetland
vegetation are outlined in Section 11. More detailed information related to the proposed offsets is
provided in Appendix T.

The Proposal will result in a loss of 1.9 ha of CCWs (UFI 8428, UFI 8728 and UFI 15259 [Bennett
Brook]) within Bush Forever site 304. This represents a loss of 0.6% of the total extent of CCWs
protected within the site. Direct and indirect impacts on geomorphic wetlands as a result of the
Proposal are discussed in detail in Section 8.

The Footprint intersects with Bush Forever site 304 at Bennett Brook. Bennett Brook is protected as
a regionally significant watercourse (Government of WA 2000a and 2000b). The Development
Envelope has been narrowed as much as practicable at the crossing of Bennett Brook to minimise
impacts to riparian vegetation. However, a small portion of riparian vegetation (approximately 0.8
ha) is required to be cleared to construct the rail bridge and abutments at Bennett Brook. The Bennett
Brook geomorphic wetland boundary covers a large area of 88.8 ha. The minimal amount of clearing
at Bennett Brook needed to implement the Proposal, represents a loss of 0.9% of the total extent of
vegetation associated with the watercourse.
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The Footprint is restricted to the southern and eastern boundaries of Bush Forever site 304, thereby
avoiding fragmentation of areas of regionally significant bushland and extensive remnants of native
vegetation. The potential impacts at Bennett Brook within Bush Forever 304 are discussed below.

The direct residual impact to Bush Forever site 304 resulting in the loss of 17.2 ha of regionally
significant bushland is considered significant. An Offsets Strategy that counterbalances this impact
and provides more detailed information on the proposed offsets is summarised in Section 11 is
provided in Appendix T.

Impacts to ecological linkages and Bush Forever site 304
The Proposal intersects with regional ecological linkages Greenways 13 and Greenways 32. The
Proposal has been designed to avoid impacts to these regional linkages.

Greenways 13

Greenways 13 creates a linkage between Gnangara-Moore River State Forest, Whiteman Park and
Bennett Brook, ultimately reaching the Swan River. The values of this linkage relate to the ecological
function of Bennett Brook (CCW UFI 15259), associated riparian vegetation corridor and location
within Bush Forever site 304. The Proposal crosses this linkage at Bennett Brook, approximately
400 m north of where Marshall Road crosses the same linkage (Figure 16). A rail bridge has been
designed to minimise impacts to the watercourse, allowing water flow, ecological function and the
regional ecological linkage to be maintained beneath the infrastructure (see Figure 16).The
Development Envelope has been reduced to as narrow as practicable at Bennett Brook to minimise
impacts to riparian vegetation. The Footprint will result in the clearing of approximately 0.8 ha of
riparian vegetation within Bennett Brook which is in Good condition. The PTA has committed to
revegetation of riparian vegetation for temporary cleared areas that are not required for permanent
infrastructure or maintenance access.

The Proposal includes fencing, in accordance with PTA standards, along the rail corridor which is
not expected to hinder exchange of seeds and pollen between populations either side of the
proposed rail alignment.

The Proposal is considered unlikely to have a significant impact on the function of Greenways 13
due to the design of the rail bridge which maintains the regional ecological linkage beneath the
infrastructure. The potential impact of the Proposal on the function of Greenways 13 as a fauna
corridor is addressed in Section 6.6.2.

Greenways 32

The Proposal intersects the mapped Greenways 32 at the proposed Whiteman Park Station along
Drumpellier Drive. Greenways 32 links Whiteman Park to Bush Forever site 200 Caversham Airbase
before crossing intensive agriculture land (mostly market gardens and vineyards) and connecting to
the Swan River.

This regional ecological linkage is currently fragmented by Drumpellier Drive (including kangaroo
exclusion fencing), the Whiteman Park entrance including a carpark, and Youle-Dean Road. Youle-
Dean Road is currently being upgraded to support future urban development north and south of the
road. Recently approved land development immediately north of Bush Forever site 200 Old
Caversham Airbase through which the linkage currently traverses has the potential to further impact
the effectiveness of Greenways 32.
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This regional ecological linkage is already fragmented by existing road infrastructure and kangaroo
exclusion fencing. The Proposal will not significantly reduce the ability of flora to exchange genetic
material with Bush Forever site 200. Given the above, the impacts on the function of the regional
ecological linkage is not considered significant. The impact of the Proposal on the function of the
mapped Greenways 32 as a fauna corridor is addressed in Section 6.6.2.
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Loss of EPBC listed Banksia Woodlands TEC
The Banksia Woodlands of the Swan Coastal Plain TEC is entirely synonymous with the Banksia
Dominated Woodlands of the Swan Coastal Plain PEC. The two are addressed in this section
together, referred to as the Banksia Woodlands TEC.

The Proposal will result in partial clearing of two patches of Banksia Woodlands TEC herewith
referred to as Patch 1 Malaga TEC and Patch 5 Gnangara Road TEC. Vegetation Condition at Patch
1 Malaga ranges from Excellent to Degraded and includes 23.23 ha of Banksia Woodlands TEC), of
which 8.54 ha occurs in the Footprint. Patch 5 Gnangara Road is in Very Good to Degraded
condition and includes 36.75 ha of Banksia Woodlands TEC), of which 1.51ha occurs in the
Footprint.

The Proposal will result in the loss of 10.05 ha of Banksia Woodlands TEC. This represents 10.93%
of the total extent of six patches mapped in the area. The local extent of the Banksia Woodlands
TEC in the City of Swan is 11,370 ha, with 253,540 ha mapped on the Swan Coastal Plain (TSSC
2016a). In the local and regional context, the loss of 10.05 ha represents 0.09% of Banksia
Woodland TEC in the City of Swan (current as of 2016), and 0.004% across the region.

Patch 1 Malaga will be fragmented into two patches as a result of the Proposal, thereby exacerbating
edge effects including potential weed incursion and soil erosion, and potentially impacting the
movement of fauna species between the two smaller patches. Connectivity between remnants and
other native vegetation is an important determinant of habitat quality for flora and fauna and overall
condition of the community (TSSC 2016a). A portion of the newly formed 6.95 ha southern patch will
be protected in a NVRA, including 4.10 ha of Excellent condition vegetation.

Direct impact to Patch 5 Gnangara Road TEC is restricted to a minor portion at the edge of the patch
and as such, no fragmentation will occur.

An assessment of impacts on the Banksia Woodlands TEC against the Significant Impact Criteria is
presented in Section 12.

Land clearing is recognised as a key threatening process to the Banksia Woodlands TEC (TSSC
2016a). In accordance with the WA Environmental Offsets Guidelines (Government of WA 2014a),
the 10.05 ha of impact to the Banksia Woodland TEC as a result of clearing and fragmentation by
the Proposal is considered a significant residual impact. An Offsets Strategy that addresses this
impact is proposed in Section 11. More detailed information on proposed offsets is provided in
Appendix T.

Loss of State listed PECs
Two PECs were identified during field surveys, including:

· Banksia Dominated Woodlands of the Swan Coastal Plain, listed as Priority 3 by DBCA

· SCP21c Low lying Banksia attenuata woodlands or shrublands (FCT21c).
Banksia Dominated Woodlands of the Swan Coastal Plain PEC are defined by the same diagnostic
criteria as the Banksia Woodlands TEC (DBCA technical advice, May 2020) and as such, cover the
same extent as the Banksia Woodland TEC and have been discussed in detail above.

SCP21c Low lying Banksia attenuata woodlands or shrublands (FCT21c) PEC was recorded and
mapped. Both occurrences were outside the Development Envelope and Footprint, as such no direct
impacts will occur.
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Loss of other conservation significant communities
One community that may be considered significant will be cleared for the proposal. 0.7 ha of FCT
S17 Eucalyptus rudis/Taxandria linearifolia wetlands in Bassendean Dunes occurs within the
Footprint, this community is listed as ‘rare’ in Bush Forever (Government of WA 2000b). The loss of
0.7 ha represents 2.6% of the total mapped extent (RPS 2020) in the local area.

A 0.7 ha area of FCT S17 will be cleared which represents 2.6% of the total extent mapped by RPS
(2020) in the local area. There is one known occurrence of FCTS12 in Whiteman Park (Keighery et
al. 2012) approximately 2.3 km north of the Development Envelope.

FCT S17 represents wetland GDEs, the loss of which is discussed in the Section below. As such,
direct impacts are not discussed further in this Section.

Loss of GDE vegetation
Wetland vegetation GDEs are represented by vegetation associated with wetlands as mapped by
RPS (2020). A total of 13.6 ha of wetland vegetation occurs within the Footprint (Table 23).
Whiteman Park includes 680 ha of wetland GDEs (WAPC 2019a), indicating that the Footprint will
impact approximately 2% of wetland GDEs within Whiteman Park.  Given this regional context the
clearing of 13.6 ha of wetland vegetation GDEs is not considered significant. In addition, the Offsets
Strategy (Section 11) counterbalances impacts to wetlands and Bush Forever site 304 vegetation
that include the wetland GDE vegetation (Figure 13). In line with the EPA’s approach to Inland
Waters, the impact of the Proposal on geomorphic wetlands is addressed in detail in Section 8.6.

Terrestrial vegetation GDEs are represented by Banksia communities that support Banksia
attenuata as mapped by RPS (2020). The Proposal Footprint will impact 15.9 ha of terrestrial GDEs.
This represents 3.4% of the total extent of terrestrial GDEs mapped within Whiteman Park. The
removal of terrestrial GDEs (i.e. Banksia woodlands) is addressed as part of permanent loss of
Banksia Woodlands TEC and loss of State listed PECs. As such, direct impacts are not discussed
further in this Section.

Loss of conservation significant flora
Anigozanthos humilis subsp. chrysanthus (Priority 4) was recorded at two locations at the proposed
Malaga Station site. Both locations were recorded as <1% foliage cover. As such, it has been
assumed that one individual was recorded at each location. One individual is approximately 20 m
from the Footprint within the Development Envelope within an NVRA, with another individual located
approximately 20 m north of the Footprint (Figure 14).

Despite one individual being mapped outside the Development Envelope, there is a possibility that
the Proposal may potentially indirectly impact on the individual recorded approximately 20 m from
the Footprint. There are approximately 1334 records of A. humilis subsp. chrysanthus in the region
(WAH 2020). The potential clearing of one individual will not contribute to the species becoming
threatened. Therefore, in accordance with the considerations of significance set out in the WA
Environmental Offsets Guidelines (Government of WA 2014a), the residual impact to this flora
species from the Proposal is not likely to be significant.

Loss of Caladenia huegelii inferred suitable habitat
The Proposal will not directly impact any known occurrences of Caladenia huegelii. The Footprint
includes 12.3 ha of inferred suitable habitat at two distinct areas (Area A and Area D), representing
32.14% of the total mapped extent in the local area. (Figure 14) The Proposal will result in the loss
of inferred suitable Caladenia huegelli habitat of 11.1 ha at Site A and 1.2 ha at Site D.
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The PTA assessed the potential for Caladenia huegelii habitat within Area A and Area D in
accordance with the DEC (2007) Grand Spider Orchid (Caladenia huegelii) recovery plan (Table 31).
The assessment determined that neither Area A nor Area D are likely to represent habitat critical to
the survival of the species. Area A has considerable pressures from grazing, weeds and Dieback
that significantly reduces the potential for the site to host a population without substantial
management effort and it is not held in secure tenure. It is currently unknown whether or not the
symbiotic mycorrhizal fungus or pollinating wasp are present at either of these two sites. Secure
tenure of suitable similar Caladenia huegelii habitat, including Jarrah/Banksia Woodlands on
Bassendean sands is held in Whiteman Park and Bush Forever site 304 which contains
approximately 469 ha of Banksia woodlands (WAPC 2019a).

Table 31: Caladenia huegelii habitat assessment in accordance with the recovery plan (DEC 2009)

Criteria Habitat Assessment

The area of occupancy of
important populations

Neither of the Area A or D are part of the area of occupancy of important
populations.

Areas of similar habitat
surrounding important
populations (i.e. Jarrah/
Banksia woodland on
Bassendean sands), as these
areas provide potential habitat
for natural range extension and
are necessary to support viable
populations of the associated
mycorrhizal fungus and the
pollinating wasp species crucial
to the orchid’s survival

There is a known population located in the north west corner of Whiteman
Park, approximately 4.7 km from Area A and 2.85 km from Area D. Neither
Area is contiguous with the habitat that supports the known population
and therefore cannot be considered to surround an important population.
Therefore, is unlikely to provide critical habitat for natural range extension.
Seeds are wind-dispersed up to several kilometres. However the low
recruitment (<0.05%) has led to poor survival of this species.

No surveys for the mycorrhizal fungus have been undertaken.
Caladenia huegelii has highly specific association with fungal endophytes,
relying on only one fungal endophyte for survival (Swartz 2007). The only
ways currently known to determine whether the specific endophyte is
present is to either seed bait or collect sections of the infected collar of a
specimen, which can only be done if individuals are found. Seed baiting
would require the use of large amounts of seed, which, considering the
rarity of Caladenia huegelii, is not considered to be in the best interests of
the survival of the species.

To allow pollinators to move
between populations

The nearest known record of Caladenia huegelii to the Whiteman Park
population is at Lightning Swamp, approximately 1 km to the south
southwest and separated by significant extents of built up areas, and Lake
Gnangara, 8.5 km to the north west (Figure 14). Neither Area will assist
the pollinating wasps to move between populations.

Additional occurrences of
similar habitat that may contain
important populations of the
species or be suitable sites for
future translocations or other
recovery actions intended to
create important populations

Area A contains vegetation and soils typical of known habitat for this
species however it is disjunct from areas of similar habitat (closest habitat
and population is 1 km to the south southwest). Area A also has
considerable pressures from grazing, physical disturbance, weeds and
dieback that significantly reduce the potential for the Area to host a
population of the orchid into the future without substantial management
inputs. It is currently unknown whether the symbiotic mycorrhizal fungus
or pollinating wasp are present on the site. More significantly, the Area is
currently not held in secure tenure which would be an important
consideration in the selection of translocation sites.

Although Area D contains habitat that may be suitable for future
translocations, it is located on the extremity of a much larger area of
potentially suitable habitat that is protected within Whiteman Park and
Bush Forever site 304. Being at the edges would make any translocations
more at risk of edge effects such as weed infestations and other
threatening processes. It is therefore considered unlikely that Area D
would be selected for a translocation program.
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Criteria Habitat Assessment

It is considered that all known
habitat for wild and
translocated populations is
habitat critical to its survival,
and that all wild and
translocated populations are
important populations.

Neither Area A or D is a known habitat for wild or translocated population.

The absence of any records of individuals during targeted surveys over two consecutive seasons as
well as surveys completed for other projects (RPS 2020, ELA 2019b) combined with historical land
use (grazing), suggests that the Development Envelope is unlikely to support any populations of
Caladenia huegelii.

The assessment of habitat against the recovery plan criteria determined that Area A and Area D are
unlikely to represent habitat critical to the survival of this species. The Proposal will therefore not
have a significant impact on habitat critical to the survival of the species. The removal of 2.73% of
potentially suitable habitat in the local area is not considered to have a significant impact on the
survival of this species.

Direct and indirect impacts from clearing and construction activities on suitable habitat, which has
been assessed as not being critical to the survival of the species, can be managed with appropriate
mitigation implemented for the protection of the Banksia Woodlands TEC, outlined in Table 32 and
the TECMP (Appendix X) .

Indirect impacts to adjacent native vegetation
The Proposal could potentially cause degradation to susceptible vegetation outside the Development
Envelope. Indirect impacts on flora and vegetation are defined by the EPA (2016a) as:

· fragmentation of populations, isolation of populations/occurrences

· impacts on habitat that supports the flora and vegetation

· impacts on other species with important ecological functions, e.g. pollinators, seed
dispersal vectors, essential symbiotic fungi

· introduction or promotion of weeds and/or disease and temporary impacts such as fire

· altered hydrology, including increase or decrease of groundwater level and alteration of
surface water flow.

Potential indirect impacts associated with the Proposal include:

· Altered hydrology as a result of dewatering for construction, which may lead to a decline in
terrestrial GDEs including Banksia Woodlands TEC wetland and terrestrial GDEs.

· Changes in ground and surface water at Bennett Brook (largely addressed in Section 8).

· The introduction and/or spread of dieback to uninfested areas of Banksia Woodland TEC.
Potential indirect impacts are discussed in more detail below.

Hydrological changes from groundwater drawdown and abstraction
Impacts as a result of dewatering and groundwater abstraction could potentially result in the
degradation of terrestrial GDEs including Banksia Woodlands TEC outside the Footprint and
potentially outside the Development Envelope. All communities dominated by Banksia attenuata as
mapped by RPS (2020) are considered terrestrial GDEs given the likelihood that Banksia attenuata
is able to reach the shallow superficial aquifer.
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Drawdown related impacts on terrestrial GDEs from abstraction of groundwater for construction can
be managed by carefully locating and operating bores within the Development Envelope while
monitoring drawdown impacts in the surrounding area (detailed in Section 8.6.2). The water table is
expected to recover shortly after abstraction ceases and/ or after one wet season of recharge.
Through careful design of bore location and abstraction rates, it is expected that the PTA can
adequately manage impacts of drawdown on terrestrial GDEs.

Temporary dewatering of groundwater will be required at several sites including:

· At all train stations during the construction of deep infrastructure such as lift pits, underground
services and pile caps.

· At the dive structure proposed to pass under the Tonkin Highway west of the proposed
Malaga Station.

· During installation of foundations for major structures such as bridges and abutments at
Beechboro Road North, Dulwich Street, Bennett Brook, Whiteman Park and Gnangara Road.

A total of 133.8 ha of terrestrial GDEs are mapped in the vicinity of the Development Envelope,
including six patches of Banksia Woodlands TEC and one Banksia dominated PEC (FCT21c).
Indirect impacts on these communities are addressed below.

Potential indirect impacts on Banksia Woodlands TEC

Patch 1 Malaga (6.95 ha) and Patch 5 Gnangara Road (6.11 ha) Banksia Woodlands TEC are in the
vicinity of proposed temporary dewatering activities (Tonkin Highway dive structure and Gnangara
Road bridge). Conceptual modelling of two scenarios have demonstrated that the drawdown cone
of depression can be significantly reduced by using reinjection and infiltration (see Section 8.6.2).
Once dewatering ceases, it is expected the water table will fully recover within one wet season of
recharge.

Indirect impacts to the Banksia Woodlands TEC from dewatering will be monitored and managed
through the TECMP. This will involve managing changes in groundwater so they reflect similar
variation to natural fluctuations. Key mitigation measures implemented to achieve this will include:

· Minimising groundwater drawdown through established construction methods based on the
dewatering requirements (i.e. depth and duration), such as re-injection of abstracted
groundwater, use-of diaphragm walls and use of wet working techniques (as applicable).

· Minimising groundwater drawdown at Malaga and Gnangara TECs through positioning of
recharge wells.

· Locate infiltration basins, trenches and/ or reinjection wells within the Development Envelope.

· Re-use excess abstracted dewater where possible to minimise offsite discharge.

· Only target the Superficial Aquifer for dewatering.
With the implementations of these management measures, the PTA considers it unlikely that the
dewatering activities needed for construction will have a significant impact on Banksia Woodlands
TEC. To monitor performance of these mitigation measures, potential impacts with be monitored
through vegetation health photo-monitoring and groundwater level surveys.

The remaining four patches of Banksia Woodlands TEC are not located in close proximity (<200 m)
of dewatering activities and these areas are not expected to be adversely impacted by dewatering
events.
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Potential indirect impacts on Priority Ecological Communities

Abstraction for construction water supply is anticipated to have a very localised radius of impact. The
indirect impacts from abstraction for construction water supply will be managed through design, bore
locations and abstraction rates. It is unlikely that this will have a significant impact on FCT21c PEC.

Dewatering for construction activities is expected to have a larger cone of depression and has a
larger radius of potential impact. As discussed above, appropriately sited bores, engineering design
and management will be implemented to reduce any alterations in groundwater levels at this location.

The two occurrences of FCT21c PEC are located approximately 1 km from where construction
dewatering activities occur. As such, no indirect impact as a result of construction dewatering will
occur on FCT21c PEC.

Potential indirect impacts on wetland GDEs

Temporary dewatering for construction has the potential to impact on wetland GDEs within and
outside the Development Envelope. Any dewatering, reduction in water availability, or changes in
hydrological cycles, may cause degradation of vegetation associated with wetland GDEs. The
Proposal will potentially indirectly impact 12.2 ha of wetland GDEs within the Development Envelope,
and 133.9 ha occurring in proximity to the Development Envelope. This includes 3.8 ha of FCT S17
which is listed as ‘rare’ in Bush Forever (2000b).

It is estimated that dewatering will be required for between 6 and 12 months at the Tonkin Highway
dive structure, for approximately one month at bridges, and intermittently over a couple of months
for the construction of railway stations.  Given the short duration of dewatering and the mitigation
measures proposed, it is unlikely that dewatering will have a significant impact on wetland GDEs.

Key mitigation measures to minimise indirect impacts on wetland GDEs include:

· Minimising groundwater drawdown through established construction methods based on the
dewatering requirements (i.e. depth and duration), such as re-injection of abstracted
groundwater, use-of diaphragm walls and use of wet working techniques (as applicable).

· Minimising groundwater drawdown at Malaga and Gnangara TECs through positioning of
recharge wells.

· Locate infiltration basins, trenches and/ or reinjection wells within the Development
Envelope.

· Re-use excess abstracted dewater where possible to minimise offsite discharge.

· Only target the Superficial Aquifer for dewatering.
Given the short duration of dewatering and the mitigation measures proposed, it is unlikely that
dewatering will have a significant impact on wetland GDEs.

Dieback
The Development Envelope includes four areas covering a total of 6.15 ha that are considered
protectable/uninfested. These areas assessed for dieback align with Patch 1 Malaga (partial) and
Patch 5 Gnangara Road (entire) Banksia Woodlands TEC. Dieback mapping did not extend south
beyond the Development Envelope at Patch 5 Gnangara Road, however the entire patch is
considered uninfested and protectable. Five Dieback infestations were identified and mapped, with
92.9% of the Development Envelope excluded from assessment due to poor condition of vegetation.
It is likely that a considerable portion of the Development Envelope is dieback infested (Glevan
2020).
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There is the potential for dieback to be introduced to the Development Envelope as a result of
construction activities, through the movement of vehicles, plant and machinery, as well as via
personnel. Dieback can also be introduced via imported fill material extracted from a dieback infested
area. Over time, indirect impacts can occur as a result of dieback migrating off site along waterways
and via members of the public carrying infested dirt on shoes into previously dieback free areas. As
part of the Dieback assessment undertaken by Glevan (2020), several Clean on Entry (COE) points
were identified to manage the risks of dieback movement within the Development Envelope (Figure
15).

Impacts associated with the movement of dieback into uninfested areas will be managed through
the CEMP and TECMP. Key management measures to be implemented in accordance with these
management plans include:

· Demarcation of uninfested areas.

· Strict access control (vehicles, soil and equipment). movement through CoE points
Implementation of hygiene measures (including training and washdown stations). Compliance with
the hygiene measures which are outlined in the TECMP and CEMP, no indirect impacts as a result
of dieback will occur in uninfested areas.

Weeds
The Proposal has the potential to introduce new weed species to the Development Envelope and/
or cause the spread of existing weeds. Inadequate site hygiene measures, and poor management
of imported fill can both lead to the spread of weeds throughout the Development Envelope. Many
weed species are disturbance specialists, and the risk of infestation is increased during ground
disturbing activities.

Two Declared Pest species listed under the BAM Act have been recorded within the Development
Envelope, including Zantedeschia aethiopica (Arum Lily) and Moraea flaccida (One-leaf Cape Tulip).

Arum Lily was recorded along Bennett Brook and has the potential to be spread from Bennett Brook
to other wetlands and waterways that intersect with the Footprint.

One-leaf Cape Tulip was noted as a common species in historically cleared areas (RPS 2020). Earth
moving and movement of vehicles has the potential to spread these infestations to currently
uninfested areas.

The CEMP and TECMP include mitigation, control, monitoring and contingency measures that
addresses the potential for spread of these two Declared Pest species. Key mitigation measures will
include:

· Identify weed management zones aligned with significant weed infestations.

· Control the infestation of Arum Lily (Zantedeschia aethiopica), African Lovegrass (Cenchrus
macrourus) and Cape Tulip (Moraea flaccida) in accordance with DPIRD guidelines.

· Twice yearly (spring/autumn) visual observations for spread of target weeds.

· Quarterly vegetation monitoring to be conducted by a botanist.

· Weekly visual inspections and spot checks for evidence of unauthorised access,
compliance with hygiene requirements and presence of weeds in rehabilitated areas.

Following implementation of these mitigation measures it is considered unlikely that the Proposal
will result in significant weed spread within the Development Envelope or the Banksia Woodlands
TEC directly adjacent to the Footprint or Development Envelope.



Public Transport Authority �  Malaga to Ellenbrook Rail Works Proposal ERD 164

 Mitigation
The Proposal design has been modified iteratively to avoid clearing of native vegetation, with a
particular emphasis on avoiding vegetation in Degraded or better condition as far as practicable.
This includes utilising paddocks and cleared areas for the temporary construction footprint. Native
Vegetation Retention Areas have been applied and include Patch 1 Malaga Banksia Woodlands
TEC thereby minimising the potential impacts to as low as reasonably practicable.

The PTA will avoid unintentional clearing of intact native vegetation by implementing the following
controls during construction:

· Identification on project mapping and demarcation in the field.

· Each NVRA will be demarcated with fencing/flagging for retention.

· Daily inspections of cleared areas and NVRAs during clearing activities.

· Weekly inspections of the NVRA will be conducted to ensure all demarcated vegetated
areas are retained.

Table 32 demonstrates how the PTA has applied the EPA’s mitigation hierarchy of avoid, minimise
and rehabilitate during Proposal design to address key potential impact to flora and vegetation.
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Table 32: Impacts and preliminary mitigation for flora and vegetation

EPA Objective: To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

Potential impacts Assessment of impacts Preliminary Mitigation Hierarchy

Permanent loss of up to
152.1 ha of native vegetation
including 59.9 ha of intact
native vegetation in better than
Completely Degraded
condition within a 463.8 ha
Development Envelope.

The Proposal will result in the clearing of up to
152.1 ha of native vegetation including 59.9 ha of
native vegetation better than Completely Degraded
condition, comprising 24.0% of the Footprint.
Clearing includes 0.4 ha of vegetation in Excellent
condition.
There is 2,554 ha of vegetation mapped in
Whiteman Park similar to that in the Footprint. The
clearing of vegetation for the Proposal represents
5.9% of the total known extent in Whiteman Park.
The loss of native vegetation for the Proposal is
therefore not considered significant.

Avoid
· Through Proposal design, areas of native vegetation have been

avoided as far as practicable.

· An area of Patch 1 Banksia Woodlands TEC will be protected in a
NVRA.

· Construction and operational access tracks have been designed
to coincide with existing tracks or aligned along cleared areas
wherever practicable.

Minimise
· Cleared areas will be used for temporary construction

requirements, wherever practicable.

· Demarcation of the Development Envelope, Footprint and NVRAs
in accordance with a CEMP that has been prepared and will be
implemented by the PTA.

Rehabilitate
· Areas cleared for the Proposal will be revegetated where not

required for permanent infrastructure or management access and
with consideration for operational safety requirements.
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EPA Objective: To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

Potential impacts Assessment of impacts Preliminary Mitigation Hierarchy

Loss of ecological values
protected in Bush Forever site
304

The Proposal will result in the reduction of the total
extent of Bush Forever site 304 by 64.7 ha, clearing
of 17.2 ha of regionally significant bushland from
Bush Forever site 304, 4.7 ha of wetland vegetation
including 0.8 ha associated with Bennett Brook, and
1.9 ha of CCWs.
Impacts on 17.2 ha of Bush Forever site 304
regionally significant bushland are considered
significant and have been included in the Offset
Strategy.

Avoid
· Several NVRAs have been established to avoid clearing

regionally significant bushland associated with Bush Forever.

Minimise
· The Development Envelope was positioned to minimise impacts

on Bush Forever site 304 by locating the bridge crossing it at the
narrowest practicable point, commensurate with the requirements
of rail design geometry.

· The Footprint has been aligned on the edge of Drumpellier Drive
to minimise clearing required along the eastern extent of Bush
Forever site 304.

· Clearing of Bush Forever site 304 for temporary construction
purposes will be minimised wherever practicable.

Rehabilitate
· Areas cleared for the Proposal within the riparian zone of Bennett

Brook that are not required for permanent infrastructure or
ongoing management of the railway will be revegetated.

Impacts to regional ecological
linkages

The Proposal intersects two regional ecological
linkages.
Greenways 13 aligns with Bennett Brook, and will
be traversed by the alignment. The Proposal
includes a bridge over Bennett Brook which will
maintain suitable connectivity along the ecological
linkage for it to maintain its current function. The
Proposal is therefore not expected to have a
significant impact on Greenways 13.
Greenways 32 links Whiteman Park to BF Site 200.
The Proposal is unlikely to reduce the current
functionality of the linkage.

Minimise
· The Proposal includes a bridge over Bennett Brook which will

minimise any interruptions to the seed dispersal along the
linkage.

Rehabilitate
· Areas cleared for the Proposal within the riparian zone of Bennett

Brook that are not required for permanent infrastructure or
ongoing management of the railway will be revegetated.
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EPA Objective: To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

Potential impacts Assessment of impacts Preliminary Mitigation Hierarchy

Permanent loss of up to
10.05 ha of Banksia
Woodlands of the Swan
Coastal Plain, Banksia
Woodlands TEC

Two TEC patches will be impacted by the Proposal.
The Proposal will result in the clearing of up to
1.51 ha of vegetation from Patch 5 Gnangara Road
and up to 8.54 ha from Patch 1 Malaga. The
alignment through Patch 1, will result in increased
edge effects and create two smaller patches.
Despite the avoidance and minimisation measures
proposed, the loss of up to 10.05 ha of Banksia
Woodlands TEC is considered a significant impact,
which has been included in the Offset Strategy.

Avoid
· The Proposal has been designed to avoid three patches of TEC.

· 6.95 ha of the highest quality vegetation within Patch 1 has been
incorporated into a NVRA.

· 49.950.3 ha of the Banksia Woodland TEC has been avoided at
Patch 1 Malaga and Patch 5 Gnangara Road.

Minimise
· Permanent access roads where the rail alignment crosses the

junction between Drumpellier Drive and Gnangara Road have
been relocated to minimise the impact on TEC Patch 5.

· The railway embankment and alignment have been modified to
minimise impacts to Patch 5.

· The location of the dive structure under the southbound
carriageway of Tonkin Highway was modified to allow the rail to
cross Patch 1 through the vegetation with the lowest quality,
wherever possible.

Permanent loss of 13.6 ha
wetland GDE

The Proposal will result in the permanent loss of
13.6 ha of wetland GDEs including 0.7 ha of
FCTS17 listed as ‘rare’ in Bush Forever
(Government of WA 2000b). This represents 8.48%
of the total extent mapped in the immediate vicinity,
and 2% mapped in Whiteman Park.
Due to the small extent of native vegetation
associated with a GDE being cleared, and the
extent of GDEs outside the Development Envelope
and within Whiteman Park, this impact is not
considered significant.

Avoid
· Identification of NVRAs to avoid clearing of GDEs.
Minimise
· Impacts to GDE have been minimised by aligning the project

footprint away from native vegetation wherever practicable.
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EPA Objective: To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

Potential impacts Assessment of impacts Preliminary Mitigation Hierarchy

Permanent loss of inferred
suitable Caladenia huegelii
habitat

Targeted surveys of habitat identified as potentially
suitable to the survival of Caladenia huegelii over
two consecutive years have not encountered any
individuals or populations of the species. Two of the
four areas of potential habitat are considered
unsuitable following analysis of critical and suitable
habitat defined in the recovery plan (DEC 2009).
Two patches are considered to be suitable habitat.
As these areas are considered suitable habitat but
not critical habitat as defined in the recovery plan,
the Proposal is not considered to have a significant
impact on Caladenia huegelii habitat.

Avoid
· The alignment has been designed to avoid 8.05 ha of inferred

suitable Caladenia huegelii habitat of which 6.95 ha is maintained
in a NVRA. (Area A).

Indirect edge effects during
construction

Vegetation condition has the potential to decline
adjacent to the alignment and/or Footprint where it
traverses previously uncleared areas. This is most
relevant where the alignment passes through
Patch 1 Malaga Banksia Woodland TEC and, to a
lesser extent, Bush Forever site 304.
With the implementation of appropriate weed and
dieback management, particularly within Patch 1,
and restriction of access once construction has
been completed, this impact is not considered to be
significant.

Minimise

· The majority of the alignment has been designed to avoid
dissecting areas of native vegetation to limit edge effects to one
side of the Footprint.

Groundwater drawdown from
dewatering and abstraction
during construction

Construction of the Proposal will require periods of
groundwater abstraction and dewatering.
Abstraction will be required to source a construction
water supply, and dewatering will occur where the
groundwater levels need to be reduced in order to
facilitate excavations for construction purposes.
With these management measures in place, indirect
impacts on the Banksia Woodlands TEC, and
wetland GDEs are likely to be minimal.

Avoid
· The railway has been designed at grade or slightly elevated to

minimise the locations which may require groundwater
abstraction and dewatering and avoid any impacts on the Banksia
Woodlands TEC or other GDEs outside the Development
Envelope wherever practicable.

Minimise
· Groundwater modelling demonstrates insignificant changes in

groundwater levels comparative to seasonal fluctuations.



169

EPA Objective: To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

Potential impacts Assessment of impacts Preliminary Mitigation Hierarchy

· Groundwater abstraction rates and reinjection program
demonstrates no impacts to groundwater levels beyond seasonal
fluctuations.

· Patch 1 and/or Patch 5 Banksia Woodlands TEC vegetation
health will be monitored in accordance with the TECMP.

· Dewatering Management Plan (DMP) will be as part of the
licensing requirements for dewatering and groundwater
abstraction. The DMP will include requirements for:

- Minimising groundwater drawdown through established
construction methods.

- Minimising groundwater drawdown at Malaga and Gnangara TEC
through appropriately positioned reinjection and infiltration points.

- Implement a staged dewatering approach, where appropriate.

Interruptions to surface water
movement during construction

Alterations or contamination of surface water may
exacerbate erosion in adjacent native vegetation,
particularly during construction (clearing native
vegetation and earth-moving activities). This has
the potential to impact on Patch 1 and Patch 5
Banksia Woodlands TEC where vegetation in good
condition occurs directly adjacent to the Footprint.
With the implementation of appropriate mitigation
measures, this indirect impact is not expected to be
significant.

Minimise
· Construction staging will ensure appropriate surface water

management such as culverts and drainage diversions are
installed prior to the wet season wherever practicable.

· Drainage structures will be constructed to ensure minimal
alteration to existing surface water drainage within the
Development Envelope that may impact the TECs and will
incorporate erosion protection measures where required.

· Where applicable, silt traps will be installed between construction
sites and adjacent TECs. This will be in the form of a silt fence or
similar structure to prevent the movement of sediment into
vegetation not approved to be cleared.

Introduction and spread of
dieback during construction

Due to the shallow groundwater levels and
integrated network of wetlands, there is a risk that
any introduction of dieback to the Development
Envelope can spread to adjacent dieback free
areas.

Avoid
· Wherever practicable, construction activities will be planned to

avoid entering areas of known dieback infestations.

Minimise
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EPA Objective: To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

Potential impacts Assessment of impacts Preliminary Mitigation Hierarchy

With the implementation of appropriate mitigation
and construction hygiene measures, it is unlikely
that this will result in a significant impact.

· Appropriate dieback hygiene management procedures to be
implemented in accordance with a CEMP.

Introduction and spread of
weeds during construction

There is a risk of the introduction and spread of
weeds within areas of native vegetation in the
Development Envelope, specifically at Patch 1
Malaga TEC and Patch 5 Gnangara Road TEC.
Appropriate management measures will be
implemented to control access, ground disturbance
and soil movement at these two locations to
minimise the spread of weeds into these areas.
Bennett Brook is mapped as Good to Degraded with
one Declared Pest species (Arum Lily) recorded in
this wetland. The Proposal has the potential to
spread this Declared Plant into other wetlands that
are currently free from this pest.
With the implementation of appropriate
management measures, it is considered unlikely
that this will result in a significant impact.

Minimise
· A TECMP will be implemented that has defined measurable

management targets to assess the effectiveness of management
measures.

· Minimise introduction or spread of Weeds in accordance with a
TECMP and CEMP. Key mitigations in these management plans
to include:

- Weed hygiene measures to be implemented in environmentally
sensitive areas.

- Restrict unauthorised access to and from the Development
Envelope by installing temporary fencing or barriers and signage
as required.

- Control the infestation of Arum Lily (Zantedeschia aethiopica) and
African Lovegrass (Cenchrus macrourus) at Bennett Brook and
Cape Tulip (Moraea flaccida) in Whiteman Park paddocks of the
Development Envelope in accordance with DPIRD guidelines.

- Inspect and verify all vehicles and machinery to be free of plant
material and soil prior to entering environmentally sensitive areas.

- Source clean fill, gravel and topsoil or other materials from
suppliers with appropriate weed control measures.

· Control movement of vehicles into environmentally sensitive
areas by using existing established tracks.
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EPA Objective: To protect flora and vegetation so that biological diversity and ecological integrity are maintained.

Potential impacts Assessment of impacts Preliminary Mitigation Hierarchy

Interruptions to surface water
movement during rail
operations and maintenance

There is a risk that vegetation condition may decline
if surface water flows are not adequately managed.
This may result in soil erosion downstream of
culverts and ponding upstream of the rail corridor.
Given that the design will be developed with
consideration for maintaining appropriate
movement of surface water across the landscape,
there is unlikely to be a significant impact on surface
water during operation.

Avoid
· Wherever practicable, drainage infrastructure will be designed

with the objective of maintaining current surface water flows
across the Development Envelope.

Minimise
· Drainage infrastructure will be designed to achieve an afflux of

within 1% of AEP flood parameters.

· Culverts incorporated in design to minimise changes in surface
water flow during operation.

Rehabilitate
· Areas cleared for the Proposal within the riparian zone of Bennett

Brook that are not required for permanent infrastructure or
ongoing management of the railway will be revegetated.
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 Predicted outcome
Residual impacts

With the implementation of the minimisation and management measures outlined in Section 5.7, the
PTA is confident that all indirect impacts from the Proposal can be managed so that adverse impacts
on adjacent or surrounding vegetation and flora can be avoided.

The implementation of the Proposal will result in the following direct residual impacts:

· Permanent loss of up to 152.1 ha of native vegetation including:

- 59.9 ha of intact native vegetation in better than Completely Degraded condition.

- 10.05 ha of the Banksia Woodlands TEC listed as Endangered under the EPBC Act and
Priority 3 by DBCA.

· Loss of ecological values within Bush Forever site 304, including:

- Reduction in total extent of 64.7 ha.

- Loss of 17.2 ha regionally significant bushland.

- Impacts to 4.7 ha of wetland vegetation including 0.8 ha of vegetation at Bennett Brook.

· Permanent loss of 13.6 ha of wetland GDEs.
The PTA has demonstrated that, through the implementation of EPA’s mitigation hierarchy, it has
kept residual impacts of the Proposal as low as reasonably practicable. With the exception of impacts
to one TEC, regionally significant bushland within Bush Forever and vegetation associated with
CCWs, the impacts of the Proposal are not considered significant.

The loss of up to 59.9 ha of intact native vegetation and 189.2 ha of areas mapped as Completely
Degraded or cleared within the Footprint (intact native vegetation represents 24% of the total
Footprint) is considered to be a limited impact when considered in the context of the remaining extent
of surrounding vegetation within Whiteman Park.

The loss of up to 10.05 ha of Banksia Woodlands TEC is considered a significant residual impact
and is proposed to be managed in accordance with an Offsets Strategy.

The loss of ecological values of Bush Forever site 304, including loss of total extent, loss of regionally
significant bushland, and loss of wetlands and associated vegetation are considered a significant
residual impact and is proposed to be managed in accordance with an Offsets Strategy.

The loss of 13.6 ha of wetland GDEs represents 2% of similar wetland GDE vegetation protected in
Whiteman Park which is not considered a significant impact.

Significant residual impacts
An assessment of the significance of the residual impacts concluded that significant residual impacts
from the Proposal are the permanent loss of:

· 17.2 ha of regionally significant bushland within Bush Forever site 304.

· 10.05 ha of Banksia Woodlands of the Swan Coastal Plain listed as Endangered under the
EPBC Act and Priority 3 by DBCA.

The PTA has proposed an Offsets Strategy to counterbalance the significant residual impacts for the
Proposal, which are outlined in Section 11.
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Predicted outcome
Through completion of comprehensive baseline studies, optimisation of the Footprint to utilise
existing disturbed areas and implementation of appropriate management measures, combined with
the implementation of an approved Offset Strategy, the PTA is confident that the Proposal will be
able to meet the EPA’s objective to protect flora and vegetation so that biological diversity and
ecological integrity are maintained.
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6. Terrestrial fauna
This chapter describes the values of terrestrial fauna potentially impacted by the proposal, considers
the various construction and operational related activities that could either directly or indirectly impact
terrestrial fauna, assesses those impacts and determines that there are some significant residual
impacts to Black Cockatoo foraging habitat and Carnaby’s Cockatoo and Forest Red-tailed Black
Cockatoo potential breeding trees. The assessment considered the regional context of terrestrial
fauna including the extent, condition and values of fauna and fauna habitat across the Swan Coastal
Plain.

The PTA is confident that with the implementation of the proposed mitigation and management
measures, outlined in the CEMP (Appendix U) and application of NVRAs the Proposal will meet the
EPA’s objective to protect terrestrial fauna so that biological diversity and ecological integrity are
maintained. An Offset Strategy (Appendix T) has been developed to counterbalance the significant
residual impacts of the Proposal on Black Cockatoos.

 EPA objective
The EPA’s objective for terrestrial fauna is to protect terrestrial fauna so that biological diversity and
ecological integrity are maintained.

 EPA Policy and guidance
Key EPA policy and guidance is listed below.

· Instructions on how to prepare an Environmental Review Document (EPA 2020).

· Environmental Factor Guideline – Terrestrial Fauna (EPA 2016c).

· Technical Guidance: Sampling methods for terrestrial vertebrate fauna (EPA 2016d).

· Technical Guidance: Terrestrial fauna surveys (EPA 2016e).

· Technical Guidance: Sampling of short range endemic invertebrate fauna (EPA 2016f).

· Technical Report: Carnaby’s Black Cockatoo in Environmental Impact Assessment in the
Perth and Peel Region (EPA 2019).

· Instructions: IBSA Data Packages.

 Other policy and guidance
· Draft Revised Referral Guideline for Three Threatened Black Cockatoo Species: Carnaby’s

Cockatoo, Baudin’s Cockatoo, Forest Red-tailed Black Cockatoo (DotEE 2017).

· Survey guidelines for Australia's threatened birds: Guidelines for detecting birds listed as
threatened under the EPBC Act (DEWHA 2010).

· Threat Abatement Plan for Disease in Natural Ecosystems caused by Phytophthora
cinnamomi, (Commonwealth of Australia 2018).

· Threat Abatement Plan for Predation by Feral Cats, (DotE 2015).

· Threat Abatement Plan for Predation by the European Red Fox, (DEWHA 2008d).

· Threat Abatement Plan for Competition and Land Degradation by Rabbits, (DotE 2016).

· Environmental Management Plan Guidelines (DotE 2014).

· Forest Black Cockatoo (Baudin’s Cockatoo Calyptorhynchus baudinii and Forest Red-tailed
Black Cockatoo Calyptorhynchus banksii naso) Recovery Plan (DEC 2008).

· Carnaby's Cockatoo (Calyptorhynchus latirostris) Recovery Plan (DPAW, 2013).
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· National Recovery Plan for the Woylie (Bettongia penicillata ogilbyi): Wildlife Management
Program No. 51 (DEC 2012a).

· Chuditch (Dasyurus geoffroii) Recovery Plan (DEC 2012b).

· Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets
Policy (DSEWPAC, 2012a).

· Western Australian Environmental Offsets Policy (Government of Western Australia 2011b).

· Western Australian Environmental Offsets Guidelines (Government of Western Australia
2014a).

· Western Australian Environmental Offsets Template (Government of Western Australia
2014b).

· Threatened Species Scientific Committee. Conservation Advice Galaxiella nigrostriata
Black-striped Minnow. (DotEE 2018a).

· Threatened Species Scientific Committee Conservation Advice Westralunio carteri Carter's
freshwater mussel. (DotEE 2018b).

· Survey guidelines for Australia's threatened mammals: Guidelines for detecting mammals
listed as threatened under the EPBC Act. (DSEWPAC 2011a).

· Survey guidelines for Australia's threatened reptiles: Guidelines for detecting reptiles listed
as threatened under the EPBC Act (DSEWPAC 2011b).

 Receiving environment
Surveys and studies

The PTA commissioned terrestrial fauna surveys within and adjacent to the Development Envelope
to support this ERD, summarised in Table 33 and Figure 17. The surveys included level 1, level 2,
reconnaissance, detailed and targeted surveys and Black Cockatoo habitat assessments and were
undertaken in accordance with Technical Guidance: Terrestrial fauna surveys (EPA 2016e). These
studies have been supplemented with information gathered by other proponents that have or are
seeking to implement development proposals in the surrounding areas.

The PTA commissioned a Proposal specific fauna assessment to consolidate all known fauna
information to support this ERD. The Terrestrial Fauna and Black Cockatoo Assessment undertaken
by Eco Logical Australia (ELA 2020) is attached in Appendix H. Based on the large number of
previous fauna surveys on the Swan Coastal Plain that provide information to determine existing
fauna habitats and the likelihood of conservation significant fauna occurrence, ELA provided advice
that a level 1 survey was required for the Proposal. ELA conducted a level 1 survey and a Black
Cockatoo habitat survey for the Proposal which utilised their survey results and data from previous
fauna surveys to provide a comprehensive report of fauna and Black Cockatoo values within the
Development Envelope. The ELA Assessment did not address aquatic or invertebrate fauna.

The PTA commissioned an invertebrate and short-range endemic (SRE) fauna assessment, which
was undertaken by Invertebrate Solutions (Invertebrate Solutions 2020, Appendix C). An aquatic
fauna habitat assessment was undertaken for the Proposal as part of the desktop Wetland
Assessment by Biologic (Biologic 2020, Appendix I).
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Table 33: Summary of environmental investigations relevant to terrestrial fauna

Investigation Details of investigation

Additional information
Fauna Memorandum
(Black Cockatoo and
Black Striped Minnow)
Bayswater to
Ellenbrook rail
alignment

Appendix B

Scope: Additional information on the distribution and habitat of Black Cockatoos
within Whiteman Park and the surrounding area. Additional information on the
known and historical distribution on the Black Striped and Mud Minnows within the
wetlands north of Perth on the eastern Coastal Plain.

Consultant: Bamford

Survey date/s: N/A

Report Date: June 2020

Commissioned by: PTA

Terrestrial Fauna and
Black Cockatoo
Assessment

Appendix H

Scope: To provide a consolidated and comprehensive report detailing the
terrestrial fauna and Black Cockatoo values over the entire Development Envelope
of the Malaga to Ellenbrook Rail Works. This survey included a level 1 terrestrial
fauna and Black Cockatoo survey over previously unsurveyed areas, consolidation
of data from previous fauna surveys, ground truthing previous survey
data/information and updating mapping to reflect changed land usage and installed
infrastructure.

Consultant: Eco Logical Australia (ELA)

Survey Dates: 12-15 November 2019 & 18-21 February 2020, 5 May 2020

Report Date: May 2020

Commissioned by: PTA

Inspection of Possible
Black Cockatoo
(Calyptorhynchus Spp.)
Breeding Hollows,
Bayswater To
Ellenbrook Line.

Appendix J

Scope: To survey all Black Cockatoo potential breeding trees that had identified
hollows to confirm the suitability of hollows for breeding.

Consultant: Tony Kirkby

Survey Dates: 4 & 5 May 2020

Report Date: May 2020

Commissioned by: PTA

Bennett Brook Carter’s
freshwater mussel
targeted survey
memorandum

Appendix K

Scope: Survey targeting Carter’s freshwater mussel (Westralunio carteri) at eight
sites, up and down stream of the proposed rail bridge crossing at Bennett Brook.

Consultant: Wetland Research & Management (WRM)

Survey Dates: 30 April & 1 May 2020

Report Date: May 2020

Commissioned by: ELA on behalf of PTA

Bennett Brook Frog
Survey for the
METRONET Bayswater
to Ellenbrook project -
Preliminary report
Autumn 2020

Scope: To provide information on the species richness, distribution and abundance
of frogs across a number of sites, including locations along Bennett Brook upstream
and downstream of the proposed rail crossing, and at nearby wetlands.

Consultant: Bamford Consulting Ecologists

Survey Dates: 21 – 23 April 2020

Report Date: May 2020

Commissioned by: ELA on behalf of PTA
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Investigation Details of investigation

Wetland Desktop

Assessment - Malaga -
Ellenbrook Rail Line

Appendix I

Scope: Following from the WRM assessment of wetlands potentially impacted by
the Proposal, eight wetlands were identified for further analysis. The assessment
examines the wetlands environmental values and potential impacts from the
Proposal.

Consultant: Biologic Environmental

Survey Dates: Primarily desktop analysis of existing studies. Reconnaissance field
visit 30 April 2020

Report Date: May 2020

Commissioned by: PTA

Baseline Short Range
Endemic (SRE) and
Conservation
Significant Invertebrate
Survey for the Malaga
to Ellenbrook Rail
Works

Appendix C

Scope: Desktop assessment, field survey and impact assessment for SRE
invertebrate fauna for the Malaga to Ellenbrook Rail Works.

Consultant: Invertebrate Solutions

Survey Dates: 22 – 24 October & 13 – 14 November 2019

Report Date:  April 2020

Commissioned by: PTA

METRONET Morley-
Ellenbrook Line

Wetland Values
Desktop Assessment

Scope: Identification of wetlands that may be directly or indirectly impacted by the
Proposal and preliminary assessment of wetland values.

Consultant: WRM

Survey Dates: 15 - 17 October & 5 – 8 November 2019

Report Date: January 2020

Commissioned by: PTA

Wetland and Migratory
Bird Survey in
Whiteman Park

Scope: Review of Birds Australia database for Whiteman Park for every year since
1992.

The survey methodology adopted was to slowly walk along the edge or around the
perimeter of each waterbody or inundated area recording bird species and the
number of individuals for each species. Where required, binoculars and a spotting
scope were used to identify species and count the number of individuals.

Consultant: Terrestrial Ecosystems

Survey date/s: 15, 16 & 26 November 2018; 28 September 2019; 5, 6, 12 & 14
October 2019

Report date: December 2019

Commissioned by: PTA

Level 1 Fauna Risk
Assessment and Black
Cockatoo Habitat
Assessment for the
alternative Ellenbrook
Rail Line Alignments of
METRONET

Scope: Level 1 fauna risk assessment to identify threatened or priority vertebrate
fauna likely to be in the Study Area. Included a Black Cockatoo habitat assessment.

The project area was visually assessed, and potential Black Cockatoo trees were
assessed from ground level.

Consultant: Terrestrial Ecosystems

Survey date/s: 24-27 November 2017

Report date: April 2018

Commissioned by: PTA
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Investigation Details of investigation

Kangaroo Management
– Technical Advice

Scope: Expert advice regarding management of the kangaroo population in the
vicinity of Whiteman Park. A technical memorandum describing the current
kangaroo population, distribution, monitoring and management in Whiteman Park.
Discussion on the potential impact on kangaroo populations and movement of both
construction and operation of a railway line.

Consultant: Bamford Consulting Ecologists

Survey date/s: Not applicable

Report date: February 2020

Commissioned by: PTA

Ellenbrook Bus Rapid
Transit Biological
Assessment

Scope: Level 1 fauna assessment including assessment of relevant matters of
national environmental significance. Included a Black Cockatoo habitat
assessment.

Consultant: AECOM

Survey date/s: 22 & 29 October 2015

Report date: February 2016

Commissioned by: Department of Transport

NorthLink WA Level 2
Targeted Fauna
Assessment: Perth-
Darwin National
Highway

Scope: Level 2 fauna assessment to identify and assess ecological values and
significance, including fauna movement survey and a Black Cockatoo habitat
assessment.

Consultant: Coffey

Survey date/s: 9 – 17 September 2014

Report date: March 2015

Commissioned by: MRWA

Lot 800 Youle-Dean
Road, Brabham –
Kangaroo Population
and Management

Scope: Baseline kangaroo survey for Lot 800 Youle-Dean Road, Brabham. Survey
to identify the approximate number of kangaroos present on the site and the
potential management of the kangaroos prior to development.

Consultant: PGV Environmental

Survey date/s: 6 – 9 May 2014

Report Date: May 2014

Commissioned by: Department of Housing

Lot 800 Youle-Dean
Road, Brabham – Black
Cockatoo Habitat
Assessment

Scope: Black Cockatoo habitat assessment to update methodology and
information provided in a 2007 ATA Environmental Carnaby’s Cockatoo
assessment.

Consultant: PGV Environmental

Survey date/s: 22 April 2014; 1 & 6 May 2014

Report Date: May 2014

Commissioned by: Department of Housing
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Investigation Details of investigation

Brabham LSP 3 Area –
Black Cockatoo Habitat
Assessment

Scope: Significance Test for Commonwealth Matters of National Environmental
Significance (MNES) listed under the EPBC Act, which includes an assessment of
the impacts of the proposed development on MNES.

Consultant: PGV Environmental

Survey date/s: 7 April 2014

Report Date: May 2014

Commissioned by: Department of Housing

Freshwater Fish Survey
of Bennett Brook

Scope: To replicate a similar survey undertaken in 1998 and determine the species
composition and distribution of native freshwater fish in Bennett Brook.

Consultant: North Metro Catchment Group

Survey date/s: September 2005 to February 2006

Report date: June 2006

Commissioned by: North Metro Catchment Group & Whiteman Park

Freshwater Fish Fauna
of Bennett Brook

Scope: To determine the fish species composition and distribution within Bennett
Brook, and to make conservation recommendations based on current knowledge
of these species in general and of the findings.

Consultant: Bamford

Survey date/s: 1997/98

Report Date: 1998

Commissioned by: Bennett Brook Catchment Group
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Fauna habitat
ELA mapped 15 broad fauna habitat types within the Development Envelope, as illustrated on
Figure 18 and summarised within Table 34. The habitat types recorded within the Development
Envelope varied in condition from completely degraded to very good condition. Most fauna habitat
types have been disturbed or impacted to varying extents by clearing, weeds, rubbish and feral
fauna; however, many habitats are still likely to support a relatively high diversity of fauna species
given the high level of connectivity and wide range of habitat types present.

There is 350.4 ha of fauna habitat inside the Development Envelope and the remaining 113.6 ha
(24.5%) is cleared of vegetation and/or comprises existing permanent infrastructure. Of the 350.4 ha
of fauna habitat, 303.3 ha (86.5%) is considered of little or no habitat value to fauna, with the
exception of the three species of Threatened Black Cockatoo. Table 34 outlines the fauna habitat
within the Development Envelope, including its condition and value for conservation significant
fauna.
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Table 34: Summary of fauna habitat types and descriptions within the Development Envelope (ELA 2020)

Fauna habitat types Fauna habitat description and condition Conservation significant fauna value Extent within
Development
Envelope (ha)

Banksia Woodland Good to very good condition Banksia woodland
comprising Banksia attenuata, Banksia menziesii
and Nuytsia floribunda. There are two areas of
Banksia Woodland habitat that represent Banksia
Woodlands of the Swan Coastal Plain TEC within
Development Envelope.

Provides moderate to high quality foraging habitat for Black
Cockatoos. May also provide potential breeding and roosting
habitat where large trees are present.

Provides suitable habitat for several conservation significant
fauna including Quenda and potentially for the Black-striped
Snake.

May also provide suitable habitat for Short range endemic
(SRE) or conservation significant invertebrate fauna.

19.2

Mixed
Eucalyptus/
Corymbia
Woodland

Good condition open or closed woodland comprising
native Eucalyptus species such as Marri, Jarrah,
Tuart, Flooded Gum, and/or Eucalyptus todtiana
(Coastal Blackbutt), over a mix of native shrubs
including Xanthorrhoea preissii, Dasypogon
bromeliifolius, Nuytsia floribunda, Allocasuarina sp.
species over a mix of introduced grasses. This
habitat also contained scattered introduced Pines.

Provides moderate to high quality foraging habitat for Black
Cockatoos and potential breeding and roosting habitat. This is
also potential habitat for the Black-striped Snake. Areas of
closed woodland may also provide suitable habitat for Quenda.

9.5

Mixed Banksia/
Eucalyptus/
Corymbia Woodland

Good condition mixed open or closed woodlands
comprising a mixture of Banksia spp. and
Eucalyptus/Corymbia species. Nuytsia floribunda
and Allocasuarina are also present in some patches.

Provides moderate to high quality foraging habitat for Black
Cockatoos. Where tall trees are present these may also provide
potential breeding and roosting habitat for Black Cockatoos.
May provide potential habitat for the Black-striped Snake.

4.5

Flooded Gum
Woodland

Good condition open or closed tall woodland
dominated by Flooded Gum. Often interspersed with
Paperbark species and other native and non-native
species.

Provides low quality foraging habitat for Black Cockatoos.
However, large Flooded Gum trees may provide Black
Cockatoos potential breeding trees or roosting habitat. May
potentially provide habitat for conservation significant fauna
such as Quenda where adequate understorey is present. May
provide low quality habitat for SRE and invertebrates.

Provides moderate to high value habitat for a range of fauna
species, as well as connecting ecological corridors into the
wider Whiteman Park area.

3.1
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Fauna habitat types Fauna habitat description and condition Conservation significant fauna value Extent within
Development
Envelope (ha)

Paperbark Woodland Degraded to very good condition Low to mid, open or
closed woodland comprising of Melaleuca preissiana
and/or Melaleuca rhaphiophylla over a mixture of
native and introduced species.

Does not provide suitable foraging habitat for Black Cockatoos
or other conservation significant fauna. Areas of good condition
vegetation may provide moderate value SRE and invertebrate
fauna habitat

Provides general fauna habitat value and ecological
connectivity.

9.1

Wetland/ water
course (open water
areas)

Variable condition natural wetlands, watercourses,
swamps and/or creek lines or riverine habitats
surrounded by native vegetation such as Paperbark,
Flooded Gum, Melaleuca, Acacia saligna, Kunzea
glabrescens, Hypocalymma angustifolium, and often
abundant weeds.

May provide low quality foraging habitat for Black Cockatoos
where foraging species are present. Provides potential
breeding and roosting habitat for Black Cockatoos. Provides
higher value habitat to terrestrial fauna, such as Quenda (where
thick understorey is present) or the Water Rat.

May provide moderate SRE and invertebrate fauna habitat.

Provides moderate to high value habitat for vertebrate fauna,
particularly for waterbirds, amphibians and other aquatic
species, and is an important water source for local fauna.

1.8

Shrubland Highly fragmented shrubland habitat consisting of a
mixture of native and non-endemic species including
Kunzea glabrescens, Acacia spp., A. cygnorum,
Chamelaucium uncinatum, Melaleuca huegelii and
Melaleuca nesophila over weeds. Occasional native
and non-native Eucalypt species may also be
present.

Provides low-quality foraging habitat for Black Cockatoos, some
potential breeding and/or roosting habitat may occur where
there are large trees. Provides moderate value to fauna in
general, but unlikely to support other conservation significant
fauna.

5.0

Introduced Pine
Plantation

Pine plantation habitat is present north of Gnangara
Road.

High quality foraging habitat for Carnaby’s Cockatoos and
potential roosting habitat. Also provides value to fauna given the
ecological connectivity to Whiteman Park. Does not provide
suitable habitat for other conservation significant fauna.

3.3
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Fauna habitat types Fauna habitat description and condition Conservation significant fauna value Extent within
Development
Envelope (ha)

Scattered trees/
shrubs

Degraded vegetation and isolated stands of, or
individual occurrences of, trees or shrubs, often
situated alongside the road or in private property.
This habitat includes non-native Eucalyptus species
and natives such as Eucalyptus marginata (Jarrah),
Corymbia calophylla (Marri), Banksia spp.,
Melaleuca spp. and Acacia spp. over weeds.

May provide some low quality foraging habitat, or potential
breeding/roosting habitat for Black Cockatoos where large trees
are present. Does not provide habitat for other conservation
significant fauna.

2.2

Paddock with
Eucalyptus/
Corymbia

Degraded habitat comprising of cleared paddocks
with stands of, or individual occurrences of,
Eucalyptus/Corymbia trees, sometimes interspersed
with Melaleucas, Banksias or Xanthorrhoea preissii,
over introduced grasses.

Whilst this habitat type is highly degraded, the stands of large,
mature Marri trees provide high quality foraging habitat for Black
Cockatoos as well as potential breeding trees and roosting
habitat. Evidence of use was recorded at multiple locations
throughout this habitat type. The highly degraded nature of this
habitat type means it is unlikely to support other conservation
significant fauna.

160.2

Paddock with
Melaleuca

Degraded habitat comprising of cleared paddocks
with stands of, or individual occurrences of,
Melaleucas, often interspersed with Xanthorrhoea
preissii.

Does not provide suitable habitat for Black Cockatoos or other
conservation significant fauna.

11.7

Constructed wetland/
drainage The constructed wetlands habitat includes manmade

areas of open water, including farmland dams and
artificial drainage, with or without native and/or non-
native vegetation. Vegetation present may include
Eucalyptus rudis, Melaleucas and non-native
Eucalypts over introduced species such as Typha
orientalis and Juncus spp. sedges over weeds.

May provide some potential breeding habitat for Black
Cockatoos where large Eucalyptus trees are present. Does not
provide suitable foraging habitat for Black Cockatoos or any
other conservation significant fauna. May provide low quality
habitat for SREs and invertebrate fauna. May provide some
value to fauna in an otherwise highly urbanised and fragmented
landscape.

0.8

Modified vegetation This habitat type comprises vegetation with a
significantly altered structure or that occurs
sporadically, either in highly degraded or cleared
areas or along the roadside. Modified vegetation has
a high level of impact from clearing, weeds, feral
animals, rubbish and tracks.

May provide some low-quality foraging habitat or potential
breeding/roosting trees for Black Cockatoos where large
Eucalyptus trees or other suitable species are present. Does
not support other conservation significant fauna.

17.9
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Fauna habitat types Fauna habitat description and condition Conservation significant fauna value Extent within
Development
Envelope (ha)

Parkland cleared Parkland cleared areas consist of scattered, isolated
native and non-native tree species. These tree
species include Eucalypts, Corymbia, Pines and
other tall native or non-native tree species. The
majority of Parkland cleared habitats are largely
devoid of native vegetation.

Provides moderate quality foraging habitat and potential
breeding/roosting habitat for Black Cockatoos where large Pine,
Eucalyptus or Corymbia trees are present. Does not support
other conservation significant fauna but may provide some
habitat for avifauna.

12.7

Cleared Paddock Cleared paddocks comprising of native and
introduced grasses, often abundant with weed
species and with the occasional, isolated native tree
or isolated patch of vegetation. This habitat type is
used predominantly for grazing livestock and is a
prime foraging area for kangaroos (Bamford 2020b).

Does not provide any habitat for terrestrial fauna or
conservation significant fauna species.

Whilst this habitat is predominantly cleared, it has been included
as a broad fauna habitat type as it does provide habitat for
kangaroos and other fauna that may pass through these areas.
This habitat also has the potential to support a large number of
water birds, during times when these paddocks become
inundated with water (Bamford pers. comm. 2020).

89.4

Total fauna habitat 350.4

*Cleared Areas 113.6

Total Development Envelope 463.8

* Cleared areas do not contain suitable habitat for fauna
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Several fauna habitats, including the Banksia Woodland, Mixed Eucalyptus/ Corymbia Woodland,
Flooded Gum Woodland, and the Wetland and Watercourse habitats, potentially support
conservation significant fauna such as Quenda, Black-striped Snake, Jewelled Sandplain Ctenotus
and the Water Rat. The two areas of Banksia Woodland representing the Banksia Woodlands of the
Swan Coastal Plain TEC (Figure 10) are considered significant fauna habitat (ELA 2020). These two
areas provide suitable foraging habitat for all three species of Black Cockatoos and potential
breeding trees and roosting habitat for Carnaby’s Black Cockatoo and Forest Red-tailed Black
Cockatoos. The Banksia Woodlands may also support SREs (Invertebrate Solution 2020).

The riparian and wetland habitat areas in and surrounding the Development Envelope provide
habitat for wetland birds, frogs and aquatic fauna. The conservation significant Carter’s Freshwater
Mussel Westralunio carteri is known to occur in Bennett Brook upstream and downstream of the
Development Envelope. There is the potential for wetland habitats to support the Black-stripe
Minnow Galaxiella nigrostriata), but its presence has not been confirmed and some research
suggests it is locally extinct (Bamford et al. 1998).

Local / regional fauna habitat
All fauna habitats within Development Envelope also occur extensively in local areas, including
Whiteman Park and adjacent Bush Forever sites. Fauna habitats also align with the three vegetation
complexes that occur across the Development Envelope, as mapped by Heddle et al. (1980) and
described in Section 5.4.5 and Table 18. These vegetation complexes total 10,181.5 ha in area
within the City of Swan and demonstrate that the fauna habitat within the Development Envelope
also occurs within the surrounding local area.

Whiteman Park
Whiteman Park is a 3,749.6 ha reserve and includes Bush Forever site 304. The Development
Envelope intersects 201.8 ha of Whiteman Park, with 108.7 ha located within the Footprint. The Park
includes extensive areas of remnant bushland, as well as farmland and recreational areas. Almost
half the Park is reserved for nature conservation purposes. The remnant bushland in the Park
provides important fauna habitat for a number of conservation significant species. The southern and
eastern sections of the reserve are farmland and known as the Marshall Paddocks. The largely
cleared paddocks are used for cattle grazing and support a large proportion of the Whiteman Park
Kangaroo population. Marshall Paddocks forms a buffer between the reserve and surrounding urban
development. The location of Whiteman Park in relation to the Proposal is shown on Figure 7.

Threatened and Priority Ecological Communities
The Banksia Woodlands of the Swan Coastal Plain TEC – listed as Endangered under the EPBC
Act and as Priority 3 by DBCA occurs at two locations within the Development Envelope (Figure 11).
The Banksia Woodlands TEC contains valuable habitat features for terrestrial native fauna, including
conservation significant species such as Ctenotus gemmula (Jewelled Sandplain Ctenotus),
Neelaps calonotus (Black-striped Snake), Isoodon fusciventer (Quenda), and for three species of
Black Cockatoos (TSSC 2016a).

Bush Forever sites
The Development Envelope intersects 77 ha of Bush Forever site 304 and is directly adjacent to
Bush Forever site 200 Caversham Airbase Bushland and Bush Forever site 305 Bennett Brook
Reserve (ELA 2020; Figure 7). The Bush Forever sites are discussed in more detail in Section 5.4.3,
and described in Table 15. The Bush Forever sites provide local fauna habitat adjacent to the
Proposal and also form part of regional ecological linkages.
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Regional ecological linkages
Habitats present throughout the southern and central sections of the Development Envelope are
relatively well connected, with regional ecological linkages present throughout Whiteman Park.
However, fauna habitats in the northern section of the Development Envelope in and around
Ellenbrook, occur in small patches and are highly fragmented by roads or surrounding urbanisation
(ELA 2020). Figure 7 illustrates the location of mapped regional ecological linkages with respect to
the Proposal.

The Development Envelope intersects two mapped regional ecological linkages:

· Greenways 13 - A north-south corridor connecting Gnangara-Moore River State Forest,
Whiteman Park and remnant vegetation along Bennett Brook.

· Greenways 32 - An east-west corridor connecting Whiteman Park to vegetation on the eastern
side of Lord Street, such as the former Caversham airbase, and ultimately to the Swan River.

Ecological linkages are defined as a series of non-contiguous natural areas that connect larger
natural areas by forming steppingstones for fauna through the altered landscape (Molloy et al. 2007).
Barriers to fauna movement (such as areas of Completely Degraded habitat or where linear
infrastructure such as fences and roads are present) may limit habitat connectivity values associated
with the ecological linkage. These characteristics may affect some species more than others. For
example a highway may be a barrier for small reptiles but not for birds (ELA 2019a).

Conservation significant fauna
Four species of conservation significance have been recorded within the Development Envelope
(Figure 18):
· Carnaby’s Cockatoo Calyptorhynchus latirostris – EPBC Act and BC Act Endangered.

· Forest Red-tailed Black Cockatoo Calyptorhynchus banksii naso – EPBC Act and BC Act
Vulnerable.

· Quenda Isodon obesulus – BC Act Priority 4.

· Rainbow Bee-eater Merops ornatus – EPBC Act (Marine).
Six other conservation significant fauna species have the potential to occur in the Development
Envelope, based on proximity of nearby records and availability of suitable habitat (ELA 2020):
· Baudin’s Black Cockatoo (Baudin’s) Calyptorhynchus baudinii (EPBC Act and BC Act listed as

Endangered and Vulnerable respectively).

· Western Brush Wallaby Notamacropus Irma –BC Act Priority 4.

· Water Rat, Rakali Hydromys chrysogaster – BC Act Priority 4.

· Black-striped Snake Neelaps calonotos – BC Act Priority 4.

· Jewelled Sandplain Ctenotus gemmule – BC Act Priority 3.

· Peregrine Falcon Falco peregrinus – BC Act, Other Significant Fauna.
In addition, two aquatic fauna species of conservation significance have the potential to occur within
the Development Envelope (DAWE 2020):
· Black-Striped Dwarf Galaxias/ Black-stripe Minnow, Galaxiella nigrostriata – EPBC Act and BC

Act Endangered; and

· Carter's Freshwater Mussel Westralunio carteri – EPBC Act and BC Act Vulnerable.




