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INVITATION TO MAKE A SUBMISSION
The Environmental Protection Authority (EPA) invites people to make a submission on the environmental
review for this Proposal.
The Public Transport Authority of Western Australia (PTA) proposes to construct and operate the Thornlie
– Cockburn Link (TCL) Proposal (the Proposal). This Proposal will modify existing rail infrastructure
(including Thornlie and Cockburn Stations), relocate the existing freight rail within the same rail reserve,
construct new rail track to permit passenger trains to operate in both directions between the Armadale
and Mandurah Passenger Lines and construct associated infrastructure.
This Report has been prepared in response to the EPA’s request for additional information.
The Report is available for a public review period of four (4) weeks from Monday 20 May 2019, closing on
Monday 17 June 2019.
Information on the Proposal from the public may assist the EPA to prepare an assessment report in which
it will make recommendations on the Proposal to the Minister for Environment.
Why write a submission?
The EPA seeks information that will inform the EPA’s consideration of the likely effect of the Proposal, if
implemented, on the environment. This may include relevant new information that is not in the
environmental assessment report, such as alternative courses of action or approaches.
In preparing its assessment report for the Minister for Environment, the EPA will consider the information
in submissions, the proponent’s responses and other relevant information.
Submissions will be treated as public documents unless provided and received in confidence, subject to
the requirements of the Freedom of Information Act 1992.
Why not join a group?
It may be worthwhile joining a group or other groups interested in making a submission on similar issues.
Joint submissions may help to reduce the workload for an individual or group. If you form a small group
(up to 10 people) please indicate all the names of the participants. If your group is larger, please indicate
how many people your submission represents.
Developing a submission
You may agree or disagree with, or comment on information in the environmental assessment report.
When making comments on specific elements in the environmental assessment report:


Clearly state your point of view and give reasons for your conclusions.



Reference the source of your information, where applicable.



Suggest alternatives to improve the outcomes on the environment.
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What to include in your submission
Include the following in your submission to make it easier for the EPA to consider your submission:


Your contact details – name and address.



Date of your submission.



Whether you want your contact details to be confidential.



Summary of your submission, if your submission is long.



List points so that issues raised are clear, preferably by environmental factor.



Refer each point to the page, section and if possible, paragraph of the environmental assessment
report.



Attach any reference material, if applicable. Make sure your information is accurate.

The closing date for public submissions is: Monday 17 June 2019
The EPA prefers submissions to be made electronically via the EPA’s Consultation Hub at
https://consultation.epa.wa.gov.au.
Alternatively, submissions can be:


Posted to: Chairman, Environmental Protection Authority, Locked Bag 33, Cloisters Square WA 6850,
or



Delivered to: the Environmental Protection Authority, Level 4, The Atrium, 168 St Georges Terrace,
Perth 6000.

If you have any questions on how to make a submission, please contact the EPA Services at the
Department of Water and Environmental Regulation on 6364 7000.

Aurora Environmental
PTA2018-001_ENVA_013_AT_V5
16 May 2019

Page 3 of 339

Thornlie – Cockburn Link
Referral Information with Additional Information

EXECUTIVE SUMMARY
INTRODUCTION
The Western Australian Government is committed to building METRONET, a vision to transform Perth's
public transport network. The long term vision (i.e. to 2050) is for a public transport network to support a
population of 3.5 million people. METRONET is the State Government’s long-term public transport plan
to:


Create connected and vibrant communities;



Reduce road congestion; and



Act as a catalyst for enhanced land-use planning outcomes.

The Public Transport Authority (PTA) is proposing to implement the first stage of METRONET’s priority
projects, which includes the connection of the existing Thornlie Station (located on a spur from the
Armadale line), to the Cockburn Central Station on the Mandurah line (known as the Thornlie - Cockburn
Link (TCL) Proposal) (Figure 1).
The Proposal has the following primary objectives:


Alleviate existing and future capacity pressures on the existing passenger rail network and the
surrounding road network;



Provide a viable transport alternative to private vehicle transport in Perth’s South Metropolitan
Region to increase connectivity and capacity;



Address public transport service gaps between existing rail corridors in Perth’s South Metropolitan
Region; and



Strengthen the resilience of the passenger rail system in the Southern Metropolitan Area.

By providing a new passenger connection between Thornlie Station and Cockburn Central, the TCL will
enhance the existing passenger rail network and address the ‘southern services gap’ by providing a
17.5 kilometre (km) extension connecting the Thornlie Line to Cockburn Central, with two new stations
and park and ride facilities constructed at Ranford Road and Nicholson Road in Canning Vale. Bus
operations will also be enhanced, with bus interchanges provided at the new stations and new buses to
operate additional, connecting services through surrounding areas.

LOCATION
The Proposal is located within the south east region of the Perth Metropolitan Region on the Swan
Coastal Plain (Figure 1). The development envelope for the Proposal encompasses 119.41 hectares (ha)
from Sevenoaks Street Beckenham (north of Thornlie train station) to the Cockburn Central Station
(Figure 2).
The proposed development envelope is located within the four Local Government Areas including the City
of Gosnells, City of Canning, City of Melville and City of Cockburn.

PROPOSAL OVERVIEW
The Proposal includes construction of a 14.5 km new dual railway track within existing railway and road
reserves, to extend the existing Thornlie spur line to the Cockburn Central Station, as well as the
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duplication of 3 km of railway track between Beckenham Junction and Thornlie train station. To enable
the construction of this dual passenger line, approximately 11 km of existing freight line will be relocated
within the rail reserve. Modifications to existing train stations, bridges and roads will be required and two
new train stations will be constructed at Ranford Road and Nicholson Road in Canning Vale as well as the
construction of a principal shared path.

KEY COMPONENTS
Tables ES1 and ES2 provide a summary of the Proposal and the key characteristics of the TCL Proposal.
TABLE ES1: SUMMARY OF THE PROPOSAL
Proposal Title

Thornlie to Cockburn Link

Proponent Name

Public Transport Authority

Short Description

The Proposal includes construction of 14.5 km of new dual railway track within existing railway
and road reserves, to extend the existing Thornlie passenger line to the Cockburn Central
Station along with the duplication of 3 km of single track from Beckenham Junction to the
Thornlie Station and the relocation of 11 km of freight line within the existing rail reserve.
Modifications to existing stations, bridges and roads will be undertaken, and two new stations
will be constructed at Ranford Road and Nicholson Road in Canning Vale as well as the
construction of a principal shared path.

TABLE ES2: LOCATION AND PROPOSED EXTENT OF PHYSICAL AND OPERATIONAL ELEMENTS
Element

Location

Proposed Extent

14.5 km dual railway track,
new bridges, modified
bridges and operational
areas.

Figure 2

Clearing of up to 13.37 ha of native
vegetation within a development
envelope of 119.41 ha.

3 km of duplicated rail
from Beckenham Junction
to
Thornlie
Station,
modification of Thornlie
Station to allow through
movement of trains, new
bridges and modified
bridges.

Figure 2

Clearing of up to 3.67 ha of native
vegetation within a development
envelope of 119.41 ha.

Temporary construction
laydown areas.

Figures 3.1, 3.2, 3.3 and 3.4

Clearing of up to 7.76 ha of native
vegetation within a development
envelope of 119.41 ha.

Two new stations –
Ranford Road Station and
Nicholson Road Station

Figure 2

Clearing of no more than 3.51 ha of the
total 6.76 ha extent of native
vegetation at the Ranford Road Station
site and clearing of up to 0.56 ha of
native vegetation at the Nicholson
Road site, within a development
envelope of 119.41 ha.

Physical Elements
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TABLE ES2: LOCATION AND PROPOSED EXTENT OF PHYSICAL AND OPERATIONAL ELEMENTS
Element

Location

Proposed Extent
Ranford Road Station – 18.15 ha.
Nicholson Road Station – 5.83 ha.

Operational Elements
Railway (passenger)

Between Cannington Station and
Cockburn Central Station, through the
suburbs of Beckenham, Thornlie, Canning
Vale and Jandakot.

Dual railway track within the rail
reserve within a footprint of
approximately 75 ha.

Ranford Road Station

Located south of the railway on Ranford
Road approximately 300 m north-west of
Livingstone Drive in Canning Vale.

Rail and bus services operating within a
footprint of approximately 18 ha.

Nicholson Road Station

Located south of the railway on
Nicholson Road approximately 500 m
south of Bannister Road in Canning Vale.

Rail and bus services operating within a
footprint of approximately 6 ha.

PROPOSAL JUSTIFICATION
The Perth and Peel @ 3.5 million planning framework (https://www.planning.wa.gov.au/10586.aspx)
released by the Western Australian Government in March 2018 estimates the Perth and Peel region will
experience considerable population growth with a population of 2.9 million expected by 2031 and
3.5 million expected by 2050.
Population growth in the southern metropolitan region is increasing. The Delivering Directions 2031
Report Card 2014 (WAPC, 2014) stated that between June 2012 and June 2013 the population of the
Perth and Peel regions increased by more than 67,600 people, a 3.5 percent annual increase. The
statistics for the south-eastern metropolitan subregion (encompassing the City of Armadale, City of
Gosnells and City of Serpentine–Jarrahdale) suggests the highest average annual population growth rate
of approximately 6 percent per year. Locally, the combined areas of Canning Vale East, Canning Vale
West, Forrestdale, Harrisdale, Piara Waters, Huntingdale and Southern River have experienced significant
growth in recent years and are projected to do so in the future.
The TCL will address existing and future traffic congestion through the provision of a viable alternative to
private vehicle mode of transport and significantly impact on car dependency rates. The TCL will support
sustainability outcomes as it will integrate with other transport modes (e.g. buses, cycling) and train
transport is considered an environmentally superior outcome to private vehicle transport due to the
reduction in greenhouse gas emissions.
The net positive outcomes that will be achieved as a result of the Proposal include:


On commencement of operations on the TCL, 4,000 people are expected to board trains at the
Ranford Road and Nicholson Road stations daily (over 28,000 people weekly by 2031). State
government forecasts the passenger numbers will be boosted continually as the population grows to
the projected 3.5 million people by 2050.
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Improved opportunities for public transport use in the south-eastern corridor of the Perth
Metropolitan region with expected flow on benefits of reduced traffic congestion.



The TCL will provide an alternative route to the south (e.g. Mandurah), which will be extremely
beneficial for transporting patrons to and from events at Optus Stadium.



Jobs will be created and flow–on economic benefits are expected.



Improved noise and vibration mitigation measures for residents living adjacent to the existing freight
rail, with the installation of noise walls and ballast matting.

IMPACT ASSESSMENT
The PTA’s Proposal was referred to the Department of the Environment and Energy (DoEE) on 13 April
2018 under the Environment Protection and Biodiversity Conservation (EPBC) Act 1999. The DoEE
determined that the Proposal was a controlled action due to potential impacts upon threatened species
and communities protected under the EPBC Act.
The Proposal was referred to the Environmental Protection Authority (EPA) on 7 June 2018 under
Section 38 of the Environmental Protection (EP) Act 1986. The EPA determined that the TCL Proposal is to
be formally assessed due to potentially significant impacts to several environmental factors.
The State based assessment process has been accredited by the DoEE, meaning that one assessment
report (this Report) is able to address State and Commonwealth approvals.
On 2 July 2018 the EPA set the level of assessment as ‘Referral Information with Additional Information –
four (4) week public review’ (Assessment No. 2168). In its assessment of the referral, the EPA identified
the following key environmental factors being relevant to the Proposal:


Flora and Vegetation;



Terrestrial Fauna;



Terrestrial Environmental Quality;



Inland Waters (Previously identified as Hydrological Processes and Inland Waters Environmental
Quality); and



Social Surroundings.

A request from the EPA outlining additional information requirements was received by the PTA on
30 July 2018. This led to additional technical studies being undertaken and information collected for
inclusion in this Report. These studies build upon the knowledge obtained from previous investigations
completed prior to the submission of the EPA and EPBC referrals.
Since the referral was submitted, a number of changes have been made to the Proposal including updates
to the development envelope with the aim of avoiding or minimising potential environmental impacts and
to provide flexibility at the detailed design stage (in particular at the proposed Ranford Road Station site).
An Application to Change Proposal under Section 43A of the EP Act was submitted by the PTA on
6 December 2018. The Consent to Change Proposal During Assessment was approved by the EPA on 19
December 2018.
Table ES3 summarises the potential impacts, the proposed mitigation measures and the predicted
outcomes for the environmental factors considered in this Report.
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TABLE ES3:

SUMMARY OF POTENTIAL IMPACTS, PROPOSED MITIGATION AND OUTCOMES

Flora and Vegetation
EPA Objective

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

Policy and Guidance



EPBC Act 1999.



Biodiversity Conservation Act 2016 (BC Act).



Biosecurity and Management Act 2007 (BAM Act).



Environmental Factor Guideline – Flora and Vegetation (EPA, 2016d).



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



State Planning Policy 2.8 Bushland Policy for the Perth Metropolitan Region
(WAPC, 2010).



WA Environmental Offsets Policy 2011 (Government of Western Australia,
2011).



WA Environmental Offsets Guidelines (Government of Western Australia,
2014).



Environment Protection and Biodiversity Conservation Act 1999 Environmental
Offsets Policy (Commonwealth of Australia, 2012).

Potential Impacts

Direct Impacts


Permanent loss of native vegetation.



Permanent loss of Banksia Woodlands of the Swan Coastal Plain Threatened
Ecological Community (TEC).



Low-lying Banksia attenuata woodlands or shrublands Priority Ecological
Community (PEC).



Permanent loss of five individuals of a Priority 4 species (Dodonanea
hackettiana).



Permanent loss of vegetation in Bush Forever Sites.



Permanent loss of vegetation growing in association with wetlands.

Indirect Impacts

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



Introduction and spread of dieback.



Disturbance to vegetation outside of the development envelope.



Loss of conservation significant species, TECs/PECs due to changes in local
hydrology.



Decline in wetland vegetation in areas adjacent to the development envelope
as a result of dewatering or groundwater abstraction



Dust deposition on surrounding vegetation.

Avoidance


GHD (2019b) identified 1.25 ha of Excellent rated vegetation within the survey
area. Initially all 1.25 ha was planned to be cleared for the TCL. However, PTA
redesigned the location of construction laydown and drainage areas to avoid
100% of the Excellent rated vegetation.



Minor adjustments to the development envelope in Bush Forever Site 456
(Tom Bateman Reserve) have been implemented to avoid impacts to wetland

Page 8 of 339

Thornlie – Cockburn Link
Referral Information with Additional Information

TABLE ES3:

SUMMARY OF POTENTIAL IMPACTS, PROPOSED MITIGATION AND OUTCOMES
vegetation in this location. In addition, a Tree Protection Zone has been
established to ensure all live mature trees are retained at this location.


A Tree Protection Zone has been established on the southern side of the
Canning River to ensure retention of live mature trees at that location.



Four patches of Banksia Woodlands of the Swan Coastal Plain TEC were
identified in the survey area. To avoid impacts to these patches, PTA has
completed several revisions of the development envelope and reconfigured it
to:


Completely avoid two patches (Patch 2 and 4);



Impact 0.6% of Patch 1, clearing 0.03 ha of vegetation rated in Very Good
condition; and



Impact approximately 13.5% of Patch 3, impacting 2.29 ha rated as Good
condition. Further reduction in impacts may be possible pending further
design investigations at Ranford Road Station.



Through the re-design of the development envelope, it is now planned to avoid
more than 70% of the surveyed Banksia Woodlands of the Swan Coastal Plain
TEC (initially 11.15 ha was to be cleared and through avoidance and
minimisation of impacts by PTA this has been revised to 2.32 ha).



The proposed location for the TCL has taken into account potential Caladenia
huegelii habitat, and where possible these areas have been avoided to reduce
impacts on this Threatened species. An example is avoidance of Caladenia
Grove Reserve, an area previously included in the development envelope but
known as a location of C. huegelii. The Reserve was removed from the
development envelope to avoid potential loss of C. huegelii plants as a result of
the Proposal.



Avoid all known populations of Caladenia huegelii that exist near the
development envelope.



An application to take threatened flora under the BC Act 2016 will be
submitted to cover inadvertent clearing of threatened flora or its habitat.



Vegetation growing in association with resource enhancement wetland (REW)
UFI: 15926 has been excluded from the development envelope, including a
50 metre (m) buffer to the west and south of this wetland. This has also
reduced the area of Bush Forever Site 246 (Canning and Southern Rivers)
within the development envelope.



Groundwater abstraction bores will be located away from Banksia Woodlands
of the Swan Coastal Plain TEC and known populations of Caladenia huegelii
(where possible), to avoid drawdown of the groundwater beneath these areas.
The separation distance to significant vegetation and flora will be based on
predicted volumes and drawdown associated with the production bores as
determined by a hydrogeological assessment in accordance with Operational
Policy 5.12 Hydrogeological Reporting Associated with a Groundwater Well
Licence (DoW, 2009a).



Temporary stormwater control measures such as swales and bunding will be
used around laydown areas to avoid stormwater runoff into adjacent areas.

Minimise
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TABLE ES3:

SUMMARY OF POTENTIAL IMPACTS, PROPOSED MITIGATION AND OUTCOMES




A Construction Environmental Management Plan (CEMP) has been prepared
and will be refined prior to construction of the TCL. Specific measures relevant
to the flora and vegetation factor to be included in the CEMP are:


Provision of coordinates for clearing extents to the contractor;



Plans for site access, wash down areas, parking areas, drainage and fencing;



In field demarcation of clearing extents;



In field demarcation of Tree Protection Zones and other exclusion zones;



Identification of all known locations of significant flora and TECs/PECs in
project documentation;



Requirement to conduct regular inspections of clearing boundaries and
document the clearing activities undertaken;



Weed and pathogen hygiene management measures to prevent the
introduction and spread of weeds and dieback;



Dust suppression measures to reduce dust emissions;



Procedures to manage risk of causing fire during construction; and



Requirement to restrict vehicles and equipment to the development
envelope.

Other proponent commitments related to the management of flora and
vegetation include:


Conducting a review of dewatering requirements once detailed design has
been completed and re-evaluate the potential impacts to surrounding
vegetation including wetlands;



Positioning groundwater abstraction bores away from known locations of
significant flora and TECs/PECs where possible;



Preparing and implementing a vegetation monitoring plan to detect
changes in the health of significant vegetation immediately adjacent to the
development envelope, attributable to the construction of the TCL
Proposal. The monitoring plan will address impacts to threatened flora,
significant vegetation communities (i.e. TECs) and significant wetlands (e.g.
conservation category wetlands (CCWs) and REWs; and



Conducting post-construction dieback surveys of dieback free areas.

Rehabilitate

Predicted Outcomes



Following construction of the TCL Proposal, the PTA will reinstate construction
laydown areas as described in Section 2.3.2.4.



During the operational phase, herbicide application will be implemented along
the length of the railway reserve within an 8m track corridor on a 6-monthly
basis and on an annual basis along fences and rail structures.

Significant Residual Impacts
The significant residual impacts from the TCL Proposal are predominantly limited to
vegetation within Bush Forever Sites. The largest impact is within Bush Forever Site
388 (Jandakot Airport), with minor impacts to Bush Forever Site 456. Significant
residual impacts are:
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The loss of 2.32 ha of Banksia Woodlands of the Swan Coastal Plain TEC;



Impacts to 5.04 ha of Bush Forever land containing native vegetation rated as
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TABLE ES3:

SUMMARY OF POTENTIAL IMPACTS, PROPOSED MITIGATION AND OUTCOMES
Degraded or better (outside of land reserved for Railway Purposes); and


The loss of 4.50 ha of significant wetlands (Conservation Category Wetlands
(CCWs) Unique Feature Identifier (UFI) 6911 and 6912 and REW UFI 13332)
inclusive of 4.09 ha wetland vegetation rated as Degraded or better.

Offset
PTA Is working with the Department of Biodiversity, Conservation and Attractions
(DBCA) to develop an offset package to mitigate significant residual environmental
impacts relevant to the flora and vegetation factor that remain after application of
the above listed mitigation measures.
Predicted Outcome
With the implementation of the mitigation measures and a commitment to
implement an Offsets Strategy to address the identified significant residual impacts,
the PTA is confident that the EPA’s objective for the Flora and Vegetation factor will
be met.
Terrestrial Fauna
EPA Objective

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

Policy and Guidance



EPBC Act 1999



BC Act 2016



Environmental Factor Guideline –Terrestrial Fauna (EPA, 2016e).



Technical Guidance – Terrestrial Vertebrate Fauna Surveys (EPA, 2016c).



WA Environmental Offsets Policy 2011 (Government of Western Australia,
2011)



WA Environmental Offsets Guidelines (Government of Western Australia, 2014)



Environment Protection and Biodiversity Conservation Act 1999 Environmental
Offsets Policy (Commonwealth of Australia, 2012)

Potential Impacts

Direct Impacts



Permanent loss of fauna habitat.



Injury/mortality to fauna.



Habitat fragmentation.



Injury or mortality from train interactions.



Modification of fauna behaviour due to noise and vibration.

Indirect Impacts


Mitigation

Aurora Environmental
PTA2018-001_ENVA_013_AT_V5
16 May 2019

Habitat degradation through dust deposition, spread of weeds and dieback,
and altered hydrology and edge effects.

Avoidance


As the Proposal design has evolved, opportunities to reduce clearing impacts
have been identified. Subsequent changes to the development envelope have
avoided 48% of the foraging habitat for Black Cockatoos in the survey area,
such that up to 24.59 ha is now proposed to be cleared.



Minor adjustments to the development envelope in Bush Forever Site 456
(Tom Bateman Reserve) and Bush Forever Site 246 (Canning and Southern
Rivers) have been implemented to avoid impacts to wetland habitat.



Approximately 73% of potential breeding trees for Black Cockatoos have been

Page 11 of 339

Thornlie – Cockburn Link
Referral Information with Additional Information

TABLE ES3:

SUMMARY OF POTENTIAL IMPACTS, PROPOSED MITIGATION AND OUTCOMES
avoided through revisions to the design of the development envelope. There
are 176 potential breeding trees for Black Cockatoos within the survey area,
and through modification of the boundaries of the development envelope, 128
trees will be avoided. A part of this has been achieved via the commitment to
establish Tree Protection Zones near the Canning River and in Bush Forever Site
456 (Tom Bateman Reserve) to avoid removing live mature trees.


Water sensitive urban design principles will be implemented as part of the
drainage design. This will include infiltration of stormwater as a preference to
reduce incidence of pooling of water on the surface which may act as an
attractant for fauna species such as black cockatoos and place them at
increased risk of being struck by a passenger train.



Black cockatoo foraging plants will not be used within the rail reserve so that
the species are not attracted to forage in areas adjacent to moving trains.
Minimise
Using the existing rail corridor has minimised the area of habitat to be cleared.
More than 77% of the development envelope is comprised of cleared land or low
value fauna habitat.
A CEMP has been prepared and will be refined prior to the commencement of
construction. Specific measures relevant to the factor included in the CEMP are:


Provision of coordinates for clearing extents to the contractor;



In field demarcation of clearing extents using site fencing;



In field demarcation of Tree Protection Zones and other exclusion zones;



Inclusion of fauna management requirements in site induction training;



Requirement to conduct pre-clearing fauna trapping and relocation using a
qualified fauna handler at Bush Forever Site 456 (Tom Bateman Reserve) and
Bush Forever Site 388 (Jandakot Airport);



Requirement for a fauna spotter/handler to be present/on call during site
clearing;



Requirement to conduct regular inspections of clearing boundaries and
document the clearing activities undertaken;



Requirement to conduct regular inspections of the development envelope for
trapped fauna (in excavations or equipment) during construction works.
Relocation of trapped fauna immediately.



Speed limits on construction access roads during construction.



Minimise duration of open excavations.



Fauna ramps in open trenches.



Weed and pathogen hygiene management measures to prevent the
introduction and spread of weeds and dieback;



Dust suppression measures to reduce dust emissions;



Procedures to manage risk of causing fire during construction;



Restrict vehicles and equipment to the development envelope; and



Replacement of fencing along the TCL corridor to exclude fauna from the Rail
Reserve with the objective of minimising train strike.

Rehabilitate
No rehabilitation of terrestrial fauna habitat is proposed.
Predicted Outcomes
Aurora Environmental
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TABLE ES3:

SUMMARY OF POTENTIAL IMPACTS, PROPOSED MITIGATION AND OUTCOMES
It is considered that the construction of the TCL Proposal will have the following
significant residual impacts:


Loss of 24.59 ha of foraging habitat for Black Cockatoos, which is inclusive of
24.59 ha suitable for Carnaby’s Black Cockatoo and 17.29 ha foraging habitat
suitable for Forest Red-tailed and Baudin’s Black Cockatoos; and



Loss of up to 48 potential breeding trees suitable for Black Cockatoos.

Offset
PTA is working with DBCA to develop an offset package to mitigate significant
residual environmental impacts that remain after application of the above listed
mitigation measures.
Predicted Outcome
With the implementation of the mitigation measures and a commitment to
implement an Offsets Strategy to address the residual impacts identified, the PTA is
confident that the EPA’s objective for Terrestrial Fauna environmental factor will be
met.
Terrestrial Environmental Quality
EPA Objective

To maintain the quality of land and soils so that environmental values are
protected.

Policy and Guidance



Environmental Factor Guideline –Terrestrial Environmental Quality (EPA, 2016f)



Assessment and Management of Contaminated Sites (DER, 2014).



Identification and Investigation of Acid Sulfate Soils (ASS) and Acidic
Landscapes (DER, 2015a).



Treatment and Management of Soils and Water in Acid Sulfate Soil Landscapes
(DER, 2015b).



Guidelines for the Assessment, Remediation and Management of AsbestosContaminated Sites in Western Australia (DoH, 2009).

Potential Impacts

Direct Impacts


Changes to soil quality through loss of soil organic matter.



Disturbance of ASS due to excavation, dewatering or removal of riverine
sediments.



Contamination of soils from construction activities associated with storage of
chemicals and potential spills.



Disturbance of contaminated or potentially contaminated soils due to
excavation or dewatering.



Contamination of soils from stockpiling activities.

Indirect Impacts
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Increase in landfill leachate migration (and potentially generation).



Increase in landfill gas generation and/or migration (in the gas phase or
dissolved in groundwater) of landfill gases/vapours.



Contamination of soils from stockpiling activities.



Contamination of soils from stockpiled waste materials.



Contamination of soils associated with a loss of structural integrity and
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TABLE ES3:

SUMMARY OF POTENTIAL IMPACTS, PROPOSED MITIGATION AND OUTCOMES
containment of the BP high pressure oil pipeline or Parmelia gas pipeline.


Mitigation

Contamination of soil from the operational railway.

Avoid


The Proposal has been designed to avoid large scale dewatering where
possible, and the majority of the railway will be positioned at the same level as
existing freight lines, therefore avoiding the need for significant excavations in
moderate ASS risk areas.



The methodology for crossing the Canning River has been reviewed by
engineers and a range of possible crossings (e.g. construction of a tunnel,
various bridge structures etc.) were considered. A bridge has been chosen, with
no footings to be placed within the river itself, rather the bridge span will
extend the width of the river and support footings placed within the land
adjacent to the banks. This will avoid direct impacts to the river channel and
associated oxidation of riverine sediments.



The grade separation of Cameron Street to Elliot Place will utilise an overhead
footbridge rather than an underground tunnel to avoid large-scale dewatering
and excavation of ASS.



Existing tunnels (e.g. Glen Iris and Kenwick Link) will be utilised rather than
creating new tunnels. This will avoid dewatering and excavation of ASS.



No dangerous goods will be stored within the Underground Water Pollution
Control Area (UWPCA) and therefore contamination from spills and leaks into
the Jandakot Mound water source will be avoided.



By utilising the existing railway corridor, the value of the soils within the
corridor will be maintained as the land use will be the same.



Avoid development features and construction methods requiring deep
excavation into the former Ranford Road landfill.

Minimise

Aurora Environmental
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Implementation of the Sampling and Analysis Quality Plan (SAQP) (Golder,
2018b) for a Detailed Site Investigation (DSI) to confirm the nature and extent
of contamination (if any).



A detailed intrusive ASS investigation will be undertaken in areas identified as
‘high to moderate’ risk to confirm if ASS will be disturbed by construction
works.



Limited intrusive sampling will be conducted within areas identified as
‘moderate to low’ risk. In these areas, deeper excavations (below 3m or the
water table) will be targeted.



Further ASS investigations will be evaluated once the design has been
advanced and potential disturbance depths and locations are known.



An ASS and Dewatering Management Plan will be prepared if required.



Risks associated with working on potentially contaminated sites during
construction will require specific management through the implementation of
a CEMP prepared by the appointed contractor.



The Contractor’s CEMP will include an evaluation of risks associated with
hazardous materials and chemicals and provision of management measures
(e.g. bunds, containment) and a requirement for training of personnel.
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In the event that other contamination is encountered during construction, the
Contractor’s CEMP will outline an unexpected finds protocol to detail how
contamination will be managed. The Protocol will include triggers for
consultation with DWER, local government, DBCA (if within the Swan River
Trust Development Control Area) and the parties responsible for the
contamination (if they can be identified). The unexpected finds protocol will
provide:


A methodology for identification, assessment of risk and required
management procedures on a case specific basis;



Information on the appropriate disposal of waste and impacted
soil/material;



Soil and groundwater validation (where required).

Minimise (Ranford Road Station)


Finalisation of the DSI to the satisfaction of the Department of Water and
Environmental Regulation (DWER) accredited Contaminated Sites Auditor.



Appropriate management of excavated soil particularly where generated from
within the landfill waste mass (if disturbed), such as limiting the height of
stockpiles, bunding of limestone pads and installation of leachate collection
systems to contain potentially contaminated stockpile run-off.



Exclusion of worker access to excavations or other contact with waste in the
former landfill area wherever possible.
Disturbance of Waste
The following management measures are proposed and will be confirmed through
the preparation of a contractor’s CEMP:


The Contractor’s CEMP will detail all management measures to be
implemented to address risks posed by landfill waste materials.



The Contractor’s CEMP will be reviewed/approved by a DWER accredited
Contaminated Sites Auditor.



Site Remediation Reports will be prepared to document the implementation of
remediation and validation works and these reports will be reviewed /
approved by the Contaminated Sites Auditor.



Treatment of waste undertaken to create material suitable for re-use (e.g. as
fill below the finished ground level) and minimise the volume of material
requiring off-site disposal.



Construction of a robust engineered cover system over the former landfill to
prevent physical contact with underlying waste materials.

Landfill Leachate
Implement the following design and construction phase measures to minimise
impact of construction upon leachate within the waste mass and potential
mobilisation of this (as recommended by GHD, 2018c):
Design Phase

Aurora Environmental
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Limit the footprint area of sensitive structures to minimise bearing pressures
upon the underlying soils or landfill waste.



Locate sensitive structures away from deeper parts of the former landfill to
minimise ground treatment requirements for waste materials to address
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settlement effects.


Construct a robust engineered fill cover system to form a ‘stiffened raft’ type
foundation in surfaced areas which is less sensitive to settlement effects and
reduces the need for deeper treatment of underlying waste materials.

Construction Phase


Optimised staging of construction earthworks and ground treatment to limit
the scale of disturbance to the former landfill at any one time, so that induced
compression of the waste mass is gradual and limits the potential for leachate
migration to groundwater.



Timing of the works with respect to seasonal conditions (e.g. periods of heavy
rainfall which may enter the waste mass to generate leachate) will also be
optimised, where practical.



Installation of leachate collection systems to contain potentially contaminated
stockpile run-off.



A detailed groundwater monitoring programme from a network of
groundwater monitoring wells to detect any potential adverse effects upon
groundwater quality that may be attributable to the construction works and
allow preventative/corrective action to be implemented.



Contingency groundwater interception measures in order to address any
unavoidable and temporary adverse effects upon groundwater quality in the
locality.

Landfill Gas Generation and / or Migration
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A Landfill Gas Assessment and Monitoring program will be undertaken.



The landfill gas collection and flaring system will be assessed to support
identification of the likely scale and nature of gas protection measures needed
for the development.



An expanded gas monitoring well network to assist in monitoring the former
landfill for indications of enhanced lateral migration of landfill gases and
vapour from the waste mass. Construction activities can be modified or
curtailed to manage the potential for any short-term adverse effects arising in
construction works.



Landfill gas and vapour monitoring program will be implemented for the whole
former landfill site utilizing a dedicated gas and vapour monitoring well
network and/or automated monitoring equipment to detect lateral migration
of gases from the landfill area where deemed appropriate.



Modify existing landfill gas extraction system at the commencement of
construction to separate this from the majority of the network at the larger offsite portion of the landfill. This will allow the onsite part of the network to be
removed to provide access for construction work and to prevent the pipework
acting as a preferential migration pathway.



Options to manage the potential for landfill gases and vapours to migrate
beyond the site comprise perimeter in-ground gas barriers and/or passive
ventilation measures. These typically consist of gas collection wells, horizontal
collection pipes with permeable trench media and vents at critical boundaries
to intercept landfill gases and vapours that migrate within the ground towards
the site boundary.



The following methods will be employed to manage the potential for landfill
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gases and vapours to accumulate below areas of low permeability surfacing
(e.g. roads, carparks) at the site:


Removal of existing shallow gas extraction pipework (required to facilitate
access for development anyway) and grouting of deeper vertical extraction
wells within the site.



Limit the size and nature of services infrastructure needing to be placed at (or
within influencing distance of) the former landfill.



Gas protection measures for buried infrastructure to be placed at (or within
influencing distance of) the former landfill to limit the potential to form
hazardous atmospheres within enclosed spaces, such as gas barriers and/or
passive ventilation measures.



Surface water drainage to be constructed to direct surface run-off away from
the former landfill area to limit infiltration of water into the former landfill area
that may enhance production of gases within the waste mass.

Rehabilitate



Predicted Outcomes

Remediation of the landfill portion within the development envelope (i.e.
Ranford Road Station site) through:


Likely engineering treatment to consolidate the remainder of the waste
mass (i.e. void space reduction).



Onsite capping strategies and management of ground gases through
engineered solutions.

The Proposal will target a reclassification of the developed portion to
‘Remediated for Restricted Use’.

Significant Residual Impacts
No residual impacts (therefore no significant impacts) are expected as a result of
the Proposal.
Offset
No offsets are proposed for this factor.
Predicted Outcome
Through implementation of the CEMP, a Contractor’s CEMP, and the Contaminated
Sites Auditor’s endorsement in accordance with the Contaminated Sites Act 2003,
the PTA considers that the Proposal can meet the EPA’s objective for Terrestrial
Environmental Quality and a positive outcome achieved for the development
envelope, particularly in relation to the former landfill.

Inland Waters
EPA Objective

To maintain the hydrological regimes and quality of groundwater and surface water
so that environmental values are protected.

Policy and Guidance



Metropolitan Water Supply, Sewerage and Drainage Act 1909.



Rights in Water and Irrigation Act 1914.



Environmental Factor Guideline – Inland Waters (EPA, 2018b).



State Planning Policy 2.3 Jandakot Groundwater Protection (WAPC, 2017)



State Planning Policy 2.10 - Swan-Canning River System

Aurora Environmental
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Potential Impacts



DBCA's Corporate Policy 42 - Planning for land use, development and
permitting affecting the Swan Canning Development Control Area (DPAW and
SRT, 2016a)



DBCA's Corporate Policy 49 - Planning for stormwater management affecting
the Swan Canning Development Control Area (DPAW and SRT, 2016b)



DBCA's Corporate Policy 50 - Planning for dewatering affecting the Swan
Canning Development Control Area (DPAW and SRT, 2017)



Water Quality Protection Note (WQPN) 10: Contaminant Spills Emergency
Response (DoW, 2006a)



WQPN 25: Land Use Compatibility Tables for Public Drinking Water Source
Areas (DoW, 2016)



WQPN 44: Roads Near Sensitive Water Resources (DoW, 2006b)



WQPN 56: Tanks for Fuel and Chemical Storage Near Sensitive Water Resources
(DWER, 2018c)



WQPN 83: Infrastructure Corridors Near Sensitive Water Resources (DoW,
2007)



WQPN 84: Rehabilitation of Disturbed Land in Public Drinking Water Source
Areas (DoW, 2009b)



Decision process for stormwater management in Western Australia, November
2017 (DWER, 2017)



Stormwater Management Manual for Western Australia 2004-07 (DoE, 2004)



WSUD brochures published by the DWER



Water Sensitive Urban Design (WSUD) brochures published by the DWER



WA Environmental Offsets Policy 2011 (Government of Western Australia,
2011)



WA Environmental Offsets Guidelines (Government of Western Australia, 2014)

Groundwater Impacts


Construction activities within the UWPCA and Wellhead Protection Zones may
cause pollution and affect quality of groundwater in drinking water source
areas.



Spread of contaminated groundwater via dewatering groundwater abstraction,
ground improvement or ground disturbance works.



Altered water quality due to disturbance of ASS.



Abstraction of groundwater or dewatering for construction purposes may
lower groundwater levels affecting private and public groundwater users,
groundwater dependent vegetation and wetlands.

Surface Water Impacts
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Impacts to Canning River water quality, flow and riverbed from displacement of
soil and water for the installation of bridge footings and stormwater outfall
upgrade.



Construction and permanent siting of the TCL within the Canning River
floodway and flood fringe which may obstruct surface water flows.
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Mitigation



Alteration to hydrological regimes of wetlands.



Risks to groundwater quality and the Canning River from contaminated
groundwater.



Obstruction/alteration of surface water flows and water quality.



Impacts to water quality of wetlands.



Decline in wetland vegetation in areas adjacent to the development envelope
due to weed encroachment or spread of pathogens.

Avoid


The development envelope has been redesigned from the original referred
version and is now planned to:


Avoid impacts to REW UFI 15926, including a 50 m buffer around the
wetland to the west and south; and



Avoid a larger area of the Canning River floodplain.



Where practicable and consistent with construction requirements, dewatering
will be avoided during construction, through design and construction
methodology.



Dewatering requirements could also be influenced by the construction method
adopted which may result in groundwater displacement as opposed to
dewatering.



No dewatering will be undertaken in the wellhead protection zone.



Driven piles are the preferred methodology for construction of the Canning
River Rail Bridge, with little to no dewatering or displacement of water and no
disruption to the flow of the Canning River.



Rail bridge footings have been planned to be placed outside of the channel of
the Canning River to avoid disrupting the flow of the Canning River and water
quality issues.



No mobile or permanent (>12 months) fuel storage tanks or
chemicals/dangerous good storage will be sited within significant wetlands, the
UWPCA or well head protection zone.



Laydown area adjacent to Canning River has been adjusted to be outside of the
floodway and flood fringe.

Minimise
Dewatering and Groundwater Abstraction
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Impacts to wetlands and vegetation surrounding dewatering locations will be
evaluated once cone of depression results are available.



Management of dewatering and groundwater abstraction according to ASS and
dewatering management plans (if required) with monitoring of groundwater
levels and water quality in accordance with licence requirements.



Where dewatering cannot be avoided, minimising the extent and duration of
dewatering where possible and maximising infiltration and/or utilisation of
discharge water from dewatering operations (if of acceptable water quality) for
construction purposes in designated infiltration areas, to ensure the aquifer is
recharged as quickly as possible. Re-infiltration areas will not be installed near
surface water bodies (e.g. Canning River or CCWs) or above the existing landfill
mass at the Ranford Road Station site.
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Baseline laboratory water quality data will be collected from nearby surface
water bodies (where required) before the commencement of dewatering
operations (which may involve more than one monitoring event to ensure the
data are representative and to capture seasonal variations). Standing water
levels within the surface water body will also be measured before the
commencement of dewatering operations.



Trigger levels for monitoring potential groundwater drawdown impact (will be
determined following baseline monitoring, taking into account natural seasonal
variation).



Groundwater abstraction will be regulated under the Rights in Water and
Irrigation Act 1914.



Groundwater abstraction points will be located to avoid Banksia Woodlands
TEC where possible to avoid drawdown of the groundwater beneath the TEC.



Understanding the groundwater characteristics of any abstracted water, prior
to dewatering or the installation of groundwater production bores.



Where impacts are predicted to other groundwater users or groundwater
dependent ecosystems (such as significant wetlands), the contractor will
implement remedial actions during dewatering activities to manage potential
impacts to these receptors. If necessary, a dewatering licence application will
be submitted to the DWER.



Monitoring of production bores adjacent to Banksia Woodlands TEC for
drawdown (pending modelling outcomes). Recording and reporting in PTA’s
annual report.

Wetland Hydrology
Design options for Ranford Road Station will be reviewed and refined, potentially
reducing impacts to CCWs UFI 6911 and 6912 and REW UFI 13332.
Drainage Design
WSUD principles will be incorporated into the stormwater drainage design and
implemented where feasible.
Canning River Floodway
PTA will implement restrictions on activities within the floodway to meet the DWER
requirements and ensure no obstruction to major flows of the Canning River during
flood events.
Acid Sulfate Soils & Contamination
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ASS Investigations will be carried out in the location/s of proposed dewatering.



If ASS is present, management measures such as soil neutralisation,
groundwater and dewatering effluent monitoring in accordance with DER
(2015b) guidelines will be incorporated. Should ASS be encountered during
excavation works, the material will be transferred to an ASS treatment pad for
the TCL Proposal or removed from site to a licensed landfill facility.



Where the hydrogeological assessment or monitoring suggests a risk of
drawing contaminated water into the development envelope, PTA/Contractor
will review the available technical reports (including any pre-existing Site
Management Plans) for those sites and consider how the construction may be
affected by existing sources of contamination. Where appropriate management
measures will be incorporated into the CEMP (or activity specific sub plan) to
minimise the dewatering cone of depression to avoid drawing down
contaminated groundwater from these sites (and avoid the requirement to
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manage potentially contaminated dewatering effluent).


Chemical storage areas will be bunded to ensure that pollutants are not
washed into adjacent areas during rainfall events.



Uncontrolled release of chemicals (leak or spill) will be cleaned up immediately.



The incident will be reported to Supervisors, whom will engage the services of
a licensed controlled waste contractor. They will be contacted immediately to
clean up the spill and prevent its spread offsite, or if already offsite, further
from the site.



Stockpiling of contaminated material on an appropriate bunded pad, with
leachate systems as required.



Contaminated soil or water affected will be removed from the site and
appropriately disposed of.



Clean up materials (e.g. absorbent materials) used in the spill response will be
disposed of appropriately to landfill.



Incident reporting will be completed to regulators and stakeholders as
appropriate.

UWPCA and Wellhead Protection Zones


Consultation with Water Corporation and DWER during construction of the TCL
Proposal in the UWPCA and wellhead protection zone for Production Bore
J400.



Restriction of activities that are prohibited (e.g. abstraction, discharge) within
the UWPCA and wellhead protection zones.

Construction Environmental Management Plan


A CEMP has been prepared and will be implemented during construction of the
TCL. The CEMP will be refined prior to construction, in accordance with
relevant environmental approvals.



The contractor is also responsible for developing the Contractor’s CEMP to
detail specific management requirements. This will be endorsed by the
Contaminated Sites Auditor prior to construction.

Rehabilitate

Predicted Outcomes



Drainage basins will be landscaped where possible in line with WSUD
principles.



Stabilisation and revegetation of the impacted portion of the Canning River
foreshore within the development envelope will be undertaken following
construction works.

Significant Residual Impacts
The significant residual impacts from the TCL Proposal include the loss of 4.50 ha of
significant wetlands (CCWs UFI 6911 and 6912 and REW UFI 13332) within Bush
Forever Site 388. This includes the loss of 4.09 ha wetland vegetation rated as
Degraded or better.
Offset
PTA is working with DBCA to develop an Offset Strategy to mitigate significant
residual environmental impacts to the three wetlands in Bush Forever Site 388 (UFI
6911, 6912 and 13332) that remain after application of the above listed mitigation
measures.
Predicted Outcome
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With the implementation of the mitigation measures and a commitment to
implement an Offsets Strategy to address the residual impacts identified, the PTA is
confident that the EPA’s objective for Terrestrial Fauna environmental factor will be
met.

Social Surroundings
EPA Objective

To protect social surroundings from significant harm.

Policy and Guidance



Aboriginal Heritage Act 1972.



Environment Protection (Noise) Regulations 1997.



Heritage of Western Australia Act 1990.



Environmental Factor Guideline – Social Surroundings (EPA, 2016i).



State Planning Policy 5.4 Road and Rail Transport Noise and Freight
Considerations in Land Use Planning (WAPC, 2009) – currently under review.



Australian Standard 2436-2010: Guide to noise control on construction,
demolition and maintenance sites.



A Guideline for Managing the Impacts of Dust and Associated Contaminants
from Land Development Sites, Contaminated Sites Remediation and other
Related Activities (DEC, 2011)



Australian Standard 2670.2 Evaluation of Human Exposure to Whole–Body
Vibration.



Australian Standard 2436-2010 (R2016) Guide to Noise and Vibration Control
on Construction, Demolition and Maintenance Sites.

Potential Impacts

Noise


Potential increase in noise emissions on site workers and nearby residential
receptors during the construction and operation of the TCL.

Vibration


Potential increase in vibration emissions experienced by site workers and
nearby residential receptors during construction and the operation of the TCL.



Vibration may affect integrity of surrounding buildings and other structures.



Vibrations may also deter fauna that frequent the surrounding area.

Dust


Elevated dust levels during construction may impact amenity of nearby
residences and commercial premises.



Elevated dust can be a health hazard, causing respiratory problems.



Dust deposition on adjacent native vegetation can impact the plants’
physiological function by blocking and damaging stomata therefore rendering
the plant unable to photosynthesise.

Aboriginal Heritage


Mitigation

Avoid


Aurora Environmental
PTA2018-001_ENVA_013_AT_V5
16 May 2019

Potential disturbance/damage to known and unknown Aboriginal heritage
sites.

No feasible avoidance measures for noise, vibration and dust emissions.
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The design of the Canning River Rail Bridge avoids disturbance to the river
channel which is part of a registered Aboriginal heritage site.

Minimise
Noise


Consultation with identified noise sensitive receptors has been undertaken,
with general support for the construction of noise walls to mitigate noise
levels.



A CEMP has been prepared to manage noise during the Proposal’s construction
phase. The CEMP includes information on required noise management
measures such as:
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Out of hours work will need to comply with the requirements of the
Environment Protection (Noise) Regulations 1997. A Noise and Vibration
Management Plan (NVMP) will be implemented in accordance with
AS24360-2010 (R2016) Guide to Noise and Vibration Control on
Construction, Demolition and Maintenance Sites and approved by Local
Government Authority.



Noise levels will be monitored during approved out of hours work, to
ensure compliance with the NVMP.



Equipment shall be fitted with appropriate noise reduction devices where
necessary.



Noise must be considered when selecting equipment for the Proposal.



Acoustic screens may be used where practicable.



Mobile equipment to be inspected and maintained regularly to ensure
noise levels are minimised.



Mitigation measures and monitoring requirements, should excessive noise
levels be reported.



Establishment of a complaints register.

Implementation of a NVMP for the operating phase. Proposed noise mitigation
and management measures include:


Construction of noise walls.



Rail web dampers will be considered as a post operational option where
practicable and monitoring indicates that Proposal noise criteria have not
been met.



Post commissioning noise monitoring against baseline noise levels.



Corrective actions listed in the NVMP will be implemented if required
based on monitoring results.



Implementation of a complaint handling procedure.



Continued community engagement and consultation.

Track maintenance will be undertaken to reasonably maintain the operational
performance of the relevant railway infrastructure and reduce wear to trains.
This will involve regular inspection of the rail condition and rail rectification /
grinding to remove excessive roughness or corrugation which may develop
over time.
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Vibration


A CEMP has been prepared to manage vibration generation during the
Proposal’s construction phase. The CEMP includes information on required
vibration management measures such as:




Control measures for vibrations to be undertaken in accordance with AS
2436-2010 (R2016):


Low-vibration work practices;



Low vibration plant and equipment;



Time restrictions on processes involving exposure to potentially
hazardous vibration; and



Signposting of vibration hazardous areas.



Vibration mitigation measures and monitoring requirements, should
excessive vibration levels be reported.



Establishment of a complaints register:


Record vibration complaints including location, date, time, nature of
complaint and complainant details;



Complaints will be investigated and the complainant contacted within
7 days of making the complaint;



The outcomes of the investigation to be recorded in the complaints
register;



PTA’s annual reporting will include a summary of vibration complaints
and the outcomes of investigations; and



Outcomes of any investigation and resolution of any complaints,
including the management measures implemented will be recorded.

Implementation of a NVMP for the operating phase. This NVMP will be refined
during the detailed design stage of the Proposal. Proposed vibration mitigation
and management measures include:


Installing resilient ballast matting under selected portions of the passenger
and freight lines.



Post commissioning monitoring against baseline vibration levels.

Dust
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A CEMP has been prepared to manage dust generation during the Proposal’s
construction. The CEMP includes information on required dust management
measures, complaints procedures and monitoring:


Implement dust suppression measures on unsealed roads and access
tracks, cleared areas and at locations and times of high dust risk.



Established a complaints register.



Daily visual monitoring of airborne dust to ensure no offsite dust impacts
and efficacy of dust control measures; and



Preparing and implementing a vegetation monitoring plan to detect
changes in the health of significant vegetation immediately adjacent to the
development envelope, attributable to the construction of the TCL
Proposal. The monitoring plan will address impacts to threatened flora,
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significant vegetation communities (i.e. TECs) and significant wetlands (e.g.
CCWs and REWs).
Aboriginal Heritage


A CEMP has been prepared and will be implemented during construction of the
TCL. Specific measures relevant to the factor included in the CEMP are:


Aboriginal monitors will be present when initial ground disturbance is
undertaken at the registered and potential aboriginal sites.



The contractor is to prepare and implement an Aboriginal Heritage
Management Protocol outlining procedures to be implemented if during
works potential Aboriginal heritage sites/artefacts are identified. Any
Aboriginal objects identified during construction activities will be recorded
and described, and reported to the Department of Planning, Lands and
Heritage (DPLH).



Weekly inspection of the registered or potential heritage sites to ensure no
disturbance as a result of the Proposal outside of the approved
development envelope.



Implement adaptive management measures if it is determined that the
construction of the TCL is facilitating unauthorised disturbance.



Compliance with these measures to be documented and reported in PTA’s
annual reporting.

European Heritage
No mitigation measures are proposed as there will not be any impacts to European
heritage values.
Rehabilitate
Rehabilitate affected buildings if found that the TCL Proposal has led to damages as
a result of vibration impacts.
Predicted Outcomes

Significant Residual Impacts
No significant residual impacts are expected as a result of the Proposal as described
below:
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Sensitive receptors such as residents, businesses and fauna in the vicinity of the
development envelope are not expected to be significantly impacted by noise,
dust or vibration emissions during the construction phase of the TCL Proposal,
due to implementation of the noise, vibration and dust control measures
proposed.



The construction of noise walls in appropriate locations is expected to reduce
predicted noise levels to the limit/design level listed in Table BA and hence
meet the objectives of SPP5.4. By implementing noise mitigation measures and
moving the freight rail further north in the railway reserve, the received noise
levels at the majority of receptors are expected to improve compared to
existing levels, thus overall the TCL is likely to have a positive amenity impact.



It is expected that with the installation of ballast matting in conjunction with
moving the freight rail further north in the railway reserve the vibration levels
at the majority of receptors will improve compared to existing levels.
Therefore, the TCL is likely to have a positive impact on amenity for adjacent
residences.
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Predicted Outcome
With the implementation of the CEMP and the Noise and Vibration Management
Plan, the PTA believes the EPA’s objective for Social Surroundings will be met.
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1

INTRODUCTION

1.1

BACKGROUND

The Western Australian Government is committed to building METRONET, a vision to transform Perth's
public transport network. The long term vision (i.e. to 2050) is for a public transport network to support a
population of 3.5 million people. METRONET is the State Government’s long-term public transport plan
to:


Create connected and vibrant communities;



Reduce road congestion; and



Act as a catalyst for enhanced land-use planning outcomes.

Stage One of METRONET will deliver approximately 72 kilometres (km) of new passenger rail and up to 18
new stations. The Public Transport Authority (PTA) is proposing to implement the first stage of
METRONET’s priority projects, which includes the connection of the existing Thornlie Station (located on a
spur from the Armadale line), to the Cockburn Central Station on the Mandurah line (known as the
Thornlie - Cockburn Link (TCL) Proposal) (Figure 1).
The TCL will be Perth’s first east-west passenger rail connection, making travel around the city by train
more flexible and providing a higher level of public transport service to Perth’s southern suburbs. The
Proposal will support growth and accessibility across the southern suburbs and will help link important
strategic centres of the CBD, Burswood Peninsula, Canning City Centre, Canning Vale Strategic Industrial
Centre, Jandakot Aviation Hub and Cockburn Central Secondary Centre (Metronet, 2018b).
The Proposal includes construction of 14.5 km of new dual railway track within existing railway and road
reserves, to extend the existing Thornlie passenger line to the Cockburn Central Station as well as the
duplication of 3 km of railway track between Beckenham Junction and the Thornlie Station. To enable the
construction of the dual passenger line, approximately 11 km of existing freight line will be relocated
approximately 10 m to the north within the railway reserve. Modifications to existing train stations,
bridges and roads will be required and two new train stations will be constructed at Ranford Road and
Nicholson Road in Canning Vale as well as the construction of a principal shared path (PSP).
The TCL Proposal was referred to the Department of the Environment and Energy (DoEE) on 13 April 2018
under the Environment Protection and Biodiversity Conservation (EPBC) Act 1999. It was also referred to
the Environmental Protection Authority (EPA) on 7 June 2018 under Section 38 of the Environmental
Protection Act 1986 (EP Act).
The DoEE determined that the TCL Proposal was a controlled action due to potential impacts upon
threatened species and communities protected under the EPBC Act. The EPA determined that the TCL
Proposal is to be formally assessed due to potentially significant impacts to several environmental factors.
The state based assessment process has been accredited by the DoEE, meaning that one assessment
report (this Report) will be used to address State and Commonwealth approvals.
On 2 July 2018 the EPA published its decision indicating that a formal assessment of the TCL Proposal was
required. The level of assessment was set as Assessment of Referral with Additional Information with a
four-week public review period (Assessment No. 2168). A request from the EPA outlining additional
information requirements was received by the PTA on 30 July 2018. In its assessment of the referral, the
EPA identified the following key environmental factors being relevant to the Proposal:
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Flora and Vegetation;



Terrestrial Fauna;



Terrestrial Environmental Quality;



Inland Waters (Previously identified as Hydrological Processes and Inland Waters Environmental
Quality); and



Social Surroundings.

The EPA’s request for additional information for the assessment has led to additional technical studies
being undertaken and information collected for inclusion in this Report. These studies build upon the
knowledge obtained from previous investigations completed prior to the submission of the EPA and EPBC
referrals.

1.2

PURPOSE AND SCOPE

Aurora Environmental (Aurora) was commissioned by the Public Transport Authority (PTA) to prepare this
Environmental Assessment Report for the TCL Proposal (the Proposal). The purpose of this document is to
present an environmental review of the Proposal, including a detailed description of the key components,
potential environmental impacts and proposed environmental management measures for relevant
environmental factors. This Report includes:


An overview of the environmental review process (Section 1.5);



A summary of the key approvals required for the Proposal (Section 1.6);



A detailed description of the Proposal (Section 2);



Justification for the Proposal and an analysis of alternatives considered during the Proposal
development phase (Section 2.2);



A description of the stakeholder engagement and consultation process (completed and proposed)
(Section 3);



A summary of the environmental investigations completed for the TCL Proposal that this Report has
relied upon (Section 4);



Explanation of how the Proposal has considered or addressed the Environmental Principles of the
Environmental Protection Act 1986 (Section 5);



Discussion of other environmental factors relevant to the Proposal (Sections 6-10);



Discussion of matters of national environmental significance (MNES) (Section 11);



Discussion of environmental offsets (Section 12); and



A holistic assessment of the impacts of the Proposal on the whole environment (Section 13).

1.3

OBJECTIVES OF THE ENVIRONMENTAL REVIEW

The objectives of the environmental review are to:


Place this Proposal in the context of the local and regional environment;



Adequately describe all components of the Proposal, so that the Minister for Environment can
consider approval of a well-defined project;
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Provide the basis of the proponent’s environmental management program, which shows that the
environmental impacts resulting from the Proposal, including cumulative impact, are minimised and
can be acceptably managed;



Communicate clearly with stakeholders (including the public and government agencies), so that the
EPA can obtain informed comment to assist in providing advice to government;



Provide a document which clearly sets out the reasons why the Proposal should be judged by the EPA,
the DoEE and the [State and Federal] Ministers for Environment to be environmentally acceptable.

1.4

PROPONENT

Table A provides the details of the proponent.
TABLE A: PROPONENT CONTACT DETAILS
Contact Details
Name

Public Transport Authority (PTA)

Australian Business Number (ABN)

61 850 109 576

Postal Address

Public Transport Centre, West Parade
PERTH WA 6000

Proponent Contact

Miranda Ludlow
Environmental Manager, Infrastructure Planning and Land Services
(08) 9326 3972

1.5

ENVIRONMENTAL IMPACT ASSESSMENT PROCESS

1.5.1

Environmental Protection Act 1986

The Environmental Protection Act 1986 (EP Act) is the key legislative tool for environmental protection in
Western Australia. It specifies procedures for assessment and appeal processes, including responsibilities
and functions of the Western Australian Minister for Environment and the EPA. Under Part IV of the Act,
the EPA is responsible for providing advice to the Minister for Proposals assessed under Section 38 of the
Act and considered by the EPA as likely to have a significant impact on the environment.
1.5.1.1

Referral

PTA’s Proposal was referred to the EPA on 7 June 2018 under Section 38 of the EP Act and was advertised
for public comment on 13 June 2018. The public submission period for the referral ended on 19 June 2018
during which 57 submissions were received.
Based upon the referral information and the public submissions, the EPA determined that the Proposal
should be formally assessed as ‘Referral Information with Additional Information – four (4) week public
review’ (Assessment No. 2168). Six environmental factors were initially identified by the EPA as being
areas where further assessment is required. However, two of the identified factors have been merged
into a single factor (Inland Waters) in line with the EPA’s most recent guidance. The relevant
environmental factors are:


Flora and Vegetation;



Terrestrial Fauna;



Terrestrial Environmental Quality;
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Inland Waters; and



Social Surroundings.

Technical studies have been completed by subject matter experts and have been utilised to form the basis
of the Proposal. Where possible, modifications to the design and layout of the railway, stations, and roads
have been implemented to avoid or reduce environmental impacts. The development envelope for the
Proposal is presented in Figure 2.
1.5.1.2

Additional Information Request

The EPA issued a Notice Requiring Information for Assessment for the assessment of environmental
impacts from the TCL Proposal (Appendix 1). The Notice outlined the requirements to be addressed in
this Report, building upon the information provided with the EPA referral. The following summarises key
points from the Notice:


Additional information to provide context for and clarification of environmental impacts on the
relevant environmental factors namely:


Flora and vegetation;



Terrestrial fauna;



Terrestrial environmental quality;



Inland waters; and



Social surroundings.



Details about proposed environmental management measures;



Overview of proposed environmental offsets; and



Additional information about relevant MNES.

1.5.1.3

Consent to Change Proposal during Assessment

The PTA submitted an application to the EPA to change the Proposal under Section 43A of the EP Act on
6 December 2018. This application reflects the changes made to the Proposal, including updates to the
design to minimise potential environmental impacts where possible. Specifically, the changes are limited
to:


Increasing the area of the Development Envelope by 0.04 ha to 119.41 ha; and



Changes to the proposed extent of temporary construction laydown areas, Ranford Road Station and
operational areas.

The EPA consented to the change in Proposal on 19 December 2018 and supplied a Statement of Reasons
for the decision.
1.5.2

Environment Protection and Biodiversity Conservation Act 1999

The EPBC Act protects Matters of National Environmental Significance (MNES), and is administered by the
Commonwealth Minister for the Environment and Energy. If an action is likely to have a significant impact
on any MNES a referral to the Department of the Environment and Energy (DoEE) is required.
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A referral application was submitted to the DoEE on 13 April 2018 and advertised for public comment on
26 April 2018 (Referral 2018/8188). On 10 July 2018, the DoEE deemed the TCL Proposal to be a
‘controlled action’ meaning that assessment and approval in accordance with the EPBC Act is required
due to potential impacts upon listed threatened species and communities.
The assessment approach was identified as an Accredited Assessment meaning that the EPA assessment
process is used to assess the impacts upon MNES. Under an accredited assessment pathway, the
Commonwealth Minister for Environment will make a decision on the Proposal after receiving the EPA’s
assessment report.
1.5.3

Investigation and Document Preparation

The Proponent has collected information and completed additional investigations in line with the
requirements of the EPA’s Notice Requiring Information for Assessment and documented relevant
information in this Report.
In some instances, previous studies in the immediate area and wider region have been referred to in
relation to this Proposal. In addition, additional technical studies were undertaken and management
actions considered as outlined in this Report.
1.5.4

Assessment

Once the EPA is satisfied that the Report has been prepared in accordance with the requirements of the
Notice Requiring Information for Assessment, the public are invited to make comment on the Proposal
during an advertising period of four weeks. The EPA collates the submissions and the proponent responds
by providing clarification or additional information including potential amendments to the Proposal.
The EPA then assesses the Proposal and may seek comment from the proponent and key government
agencies on any draft recommended conditions. The EPA submits its report to the Commonwealth
Minister for the Environment for assessment under the EPBC Act as well as the State Minister for
Environment for consideration under the EP Act and publishes the Report. The Ministers for Environment
will make a final determination on the Proposal, including any conditions of approval.

1.6

OTHER APPROVALS AND REGULATION

Table B outlines other approvals that are required for the Proposal to proceed.
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TABLE B: OTHER APPROVALS AND REGULATION
State and Local Government Approvals
Is rezoning of any land required before the Proposal can be implemented?

No

If this Proposal has been referred by a decision–making authority, what approval(s)
are required from you?

Not applicable

Proposal Activities

Land
Tenure/Access

Type of Approval

Legislation / Regulation

Modifications to the banks
of the Canning River

Crown Land

A permit to interfere with bed and
banks (Section 11/17/21A)

Rights in Water and Irrigation
Act 1914

Disturbance to Aboriginal
heritage site

Canning River
(Crown Land)

Approval under Section 18

Aboriginal Heritage Act 1972

Clearing of native
vegetation

Crown Land

Vegetation clearing permit

Environmental Protection Act
1986

Clearing of native
vegetation

Crown Land

Threatened flora authorisation

Biodiversity Conservation Act
2016

Construction activities

Crown Land

Approval of Noise Management
Plan for construction activities
outside of prescribed hours

Environmental Protection
(Noise) Regulations 1997

Construction activities

Canning River
(Crown Land)

Development Approval and/or
Permits for activities within the
Development Control Area

Swan and Canning Rivers
Management Act 2006

Storage and handling of
hazardous materials may
be required during
construction

Crown Land

Licence

Dangerous Goods Safety Act
2004

Abstraction of water

Crown Land

Licence to take water (Section 5C)

Rights in Water and Irrigation
Act 1914

Dewatering

Crown Land

Licence to take water (Section 5C)

Rights in Water and Irrigation
Act 1914

Development of train
stations, car parks and
public transport
interchange outside of the
rail corridor

Crown Land

Development Application/s

Planning and Development
Act 2005
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2

THE PROPOSAL

2.1

BACKGROUND

The Western Australian Government is committed to building METRONET, a vision to transform Perth's
public transport network. The long term vision (i.e. to 2050) is for a public transport network to support a
population of 3.5 million people. METRONET is the State Government’s long-term public transport plan
to:


Create connected and vibrant communities;



Reduce road congestion; and



Act as a catalyst for enhanced land-use planning outcomes.

The PTA is proposing to implement the first stage of METRONET’s priority projects, which includes the
connection of the existing Thornlie Station (located on a spur from the Armadale line), to the Cockburn
Central Station on the Mandurah line (Figure 2). The PTA is part of the Government’s Transport Portfolio.
The Portfolio is committed to working with the community to deliver integrated land and transport
infrastructure and services for sustainable growth.
The Proposal has the following primary objectives:


Alleviate existing and future capacity pressures on the existing passenger rail network and the
surrounding road network;



Provide a viable transport alternative to private vehicle transport in Perth’s South Metropolitan
Region to increase connectivity and capacity;



Address public transport service gaps between existing rail corridors in Perth’s South Metropolitan
Region; and



Strengthen the resilience of the passenger rail system in the Southern Metropolitan Area.

By providing a new passenger connection between Thornlie Station and Cockburn Central, the TCL will
enhance the existing passenger rail network and address the ‘southern services gap’ by providing a
17.5 km extension connecting the Thornlie Line to Cockburn Central, with two new stations and park and
ride facilities constructed at Ranford Road and Nicholson Road in Canning Vale. Bus operations will also be
enhanced, with bus interchanges provided at the new stations and new buses to operate additional,
connecting services through surrounding areas.

2.2

JUSTIFICATION

The Perth and Peel @ 3.5 million planning framework (https://www.planning.wa.gov.au/10586.aspx)
released by the Western Australian Government in March 2018 estimates the Perth and Peel region will
experience considerable population growth with a population of 2.9 million expected by 2031 and 3.5
million expected by 2050.
Population growth in the southern metropolitan region is increasing. The latest Delivering Directions 2031
Report Card 2014 (WAPC, 2014) stated that between June 2012 and June 2013 the population of the
Perth and Peel regions increased by more than 67,600 people, a 3.5 percent annual increase. The
statistics for the south-eastern metropolitan subregion (encompassing the City of Armadale, City of
Gosnells and City of Serpentine–Jarrahdale) suggests the highest average annual population growth rate
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of approximately 6 percent per year. Locally, the combined areas of Canning Vale East, Canning Vale
West, Forrestdale, Harrisdale, Piara Waters, Huntingdale and Southern River have experienced significant
growth in recent years and are projected to do so in the future.
The Perth and Peel @ 3.5 million planning framework, specifically the South Metropolitan Peel Subregional Planning Framework, sets out the minimum infill dwelling targets to 2050 (Table C). The TCL will
assist with the anticipated demand for public transport due to the population increase.
TABLE C: SOUTH METROPOLITAN PEEL SUB-REGION MINIMUM INFILL DWELLING TARGETS TO 2050
Local Government

Dwelling Target

Estimated Population

Armadale

15020

33040

Gosnells

12800

28160

Serpentine-Jarrahdale

1370

3010

Cockburn

14680

32300

Assuming a minimum of one car per dwelling, this will increase the number of cars using roads by 43,870
when the population reaches 3.5 million people. The TCL will address existing and future traffic
congestion through the provision of a viable alternative to private vehicle mode of transport and
significantly impact on car dependency rates.
The TCL will support sustainability outcomes as it will integrate with other transport modes (e.g. buses,
cycling) and train transport is considered an environmentally superior outcome to private vehicle
transport due to the reduction in greenhouse gas emissions. Workers outside the region will be able to
more easily access the Canning Vale industrial estate through better integrated public transport
connections, with bus services linking Nicholson Road and Ranford Road stations. Ranford Road Station
will become an important transport interchange hub, providing the area with a more convenient service
and reducing demand at Murdoch Station. The new Ranford Road Station and surrounding precinct will
improve access into Canning Vale employment area with safe pedestrian and cycle linkages. The new
Nicholson Road Station will provide opportunity for the development of an integrated, transit-oriented
centre for the Huntingdale, Langford and Canning Vale communities, through a mix of housing,
employment and convenience retail.
The new station precincts will be earmarked for transit-oriented development, providing the catalyst for
land use enhancement in adjacent areas to promote liveability, connectivity and sustainability through
increased housing densities, improved community amenity and greater local employment in the longer
term. In the medium–to–longer term, the stations will be a catalyst for change within the walkable
catchment of 400 metres from the station, encouraging the transformation of underutilised urban and
industrial land into new transit-oriented precincts featuring:


A diversity of housing, including medium–to–high density around the stations;



High amenity public spaces leading into and around the stations;



Greater diversity of land use at key locations to provide increased amenity and local economic
activity, including office, retail, cafes and entertainment;



Pathways and cycleways connecting the stations to surrounding residential and employment areas;



The transformation of existing industrial areas close to the stations into contemporary, smart, highamenity and intensive employment zones; and
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The opportunity for local, high-frequency public transport linking Nicholson Road and Ranford Road
stations through the Canning Vale employment area to Murdoch Station.

As the TCL will offer transport that is accessible to a wider range of users it will generate increased
patronage of Perth’s train network. Intensification of land uses and improved land use planning
outcomes around stations associated with transit-oriented development will stimulate economic growth
and employment opportunities.
Building service resilience is a key component of the PTA’s Strategic Plan 2013-2017. The TCL will alleviate
capacity constraints for commuters accessing Murdoch Station on the Mandurah Line and the
surrounding road network. In addition, it will strengthen the resilience of the passenger rail system in the
Southern Metropolitan Area. The TCL will provide an alternative route to the south (e.g. Mandurah),
which will be extremely beneficial for transporting patrons to and from events at Optus Stadium. Current
predictions estimate 3,000 commuters will travel south on the Armadale line from the Perth stadium
station and approximately 10,000 travellers on the Mandurah line will commute via Perth, whom could
travel south via the TCL instead.

2.3

PROPOSAL DESCRIPTION

2.3.1

Existing Train Network

The existing Thornlie passenger line and bus network in the vicinity of the Proposal is shown in
Appendix 2. The Thornlie spur line is a 3 km track that intersects with the Armadale line slightly north of
Roe Highway, between the Kenwick and Beckenham stations. Currently 750 trains run on the Thornlie line
weekly (375 trains in each direction).
The existing key freight rail network in the Perth Metropolitan Region is shown in Appendix 2. The
Midland to Kwinana freight line runs the length of the existing railway reserve in which the Proposal is
planned to occur. The freight rail network is owned by the State Government, but leased to a private rail
operator, Arc Infrastructure, until December 2049 (Department of Transport, no date). Around 600 freight
trains are scheduled on the network each week, with much of the activity centred on the Midland to
Kwinana freight line (Department of Transport, 2017).
2.3.2

Proposed TCL

The TCL comprises 17.5 km of rail between the existing Mandurah line and Armadale line within the
existing railway reserve. Figure 2 presents the development envelope that has been refined since the
original referral to the EPA and DoEE. Changes from the development envelope originally referred have
been made to accommodate changes to the Proposal design and to minimise potential environmental
impacts. A ‘Consent to Change Proposal during Assessment’ has been granted by the EPA (see Section
1.5.1.3). The changes to the Proposal relate to:


Exclusion of areas not required for the Proposal or to avoid environmental impacts (including
avoidance of vegetation consistent with a threatened ecological community (TEC) protected under
the EPBC Act, avoidance of Black Cockatoo habitat and avoidance of a resource enhancement
wetland); and



An increase in the development envelope footprint at the proposed Ranford Road Station site to
provide flexibility during detailed design of this station with a view to optimising the site and
minimising the environmental impacts at this location. This will not result in an increase in the extent
of native vegetation to be cleared at the site. Two possible layouts for the Ranford Road Station have
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been prepared (Plate A – Option 1 Layout, and Plate B – Option 2 Layout). The layout of the station is
currently in the concept design stage and additional options will be considered during the detailed
design stage, however no more than 3.51 ha of the total 6.76 ha of native vegetation will be cleared
at this location.
PLATE A: RANFORD ROAD OPTION 1 LAYOUT
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PLATE B: RANFORD ROAD OPTION 2 LAYOUT

The six locations where the development envelope has changed are summarised in Table D. All six
locations involve changes to the proposed extent of physical and operational elements of the Proposal.
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TABLE D: CHANGES TO THE TCL DEVELOPMENT ENVELOPE
No.

Element

Location

Proposed
Extent

Rationale for Change

Description of Change

1

Temporary
construction
laydown

North of
Canning
River

Reduced:
3.63 ha

Reduction in size of construction
laydown area to:

Reduced impacts to:





2

Temporary
construction
laydown area

Tom
Bateman
Reserve

Reduced:
0.09 ha

Avoid impacts to Resource
Enhancement wetland UFI
15926, including a buffer
around the wetland to the
west and south.
Minimise impacts to the
riparian vegetation along the
Canning River.



Reduce the area of impact to
the Canning River floodplain.



Reduce the extent of impact on
Bush Forever Site 246.

Small reduction in size of
construction laydown area to
minimise impacts to native
vegetation.



Native vegetation
(-1.21 ha)



Black Cockatoo
foraging habitat
(-0.26 ha)



Wetlands –
Conservation
(-0.06 ha)



Wetlands –
Resource
enhancement
(-1.43 ha)



Bush Forever Site
246 (-3.28 ha)

Reduced impacts to:


Native vegetation
(-0.08 ha)



Black Cockatoo
foraging habitat
(-0.03 ha)

3

Dual railway
track and
operational
area

East of
Ranford
Road
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Reduced:
0.34 ha

Small reduction in the width of the
rail corridor as area no longer
required.



Wetlands –
Conservation
(-0.07 ha)



Bush Forever Site
456 (-0.09 ha)

Reduced impact to:


Native vegetation
(-0.26 ha)



Low lying Banksia
attenuata
woodlands or
shrublands –
Priority Ecological
Community (PEC)
(-0.26 ha)



Inferred Banksia
Woodlands of the
Swan Coastal Plain
Threatened
Ecological
Community (TEC)
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TABLE D: CHANGES TO THE TCL DEVELOPMENT ENVELOPE
No.

Element

Location

Proposed
Extent

Rationale for Change

Description of Change

(-0.04 ha)


4

Ranford Road
Station
(see further
discussion
below)

Ranford
Road

Increased:
5.23 ha

Increase in the size of the
development envelope for the
station to:

Increased impact to:


Native vegetation
(+3.25 ha)





Black Cockatoo
foraging habitat
(+1.49 ha)



Banksia
Woodlands of the
Swan Coastal Plain
TEC (+0.62 ha)



Low lying Banksia
attenuata
woodlands or
shrublands
(SCP21c) PEC
(+0.83 ha)



Wetlands –
Conservation
(+0.32 ha)



Wetlands –
Resource
enhancement
(+1.86 ha)



Bush Forever Site
388 (+2.93 ha)





5

Construction
and
operational
area

East of
Karel
Avenue
bridge
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Reduced:
1.54 ha

Black Cockatoo
foraging habitat
(-0.26 ha)

Allow for alternative station
designs and layouts to be
further considered during
detailed design with a view to
minimising environmental
impacts where possible;
Accommodate road upgrades
and bus lanes along Ranford
Road; and
Accommodate potential new
location for access road to City
of Canning Waste Transfer
Station.

Reduction in size of construction
laydown area to avoid impacts to
Banksia Woodlands of the Swan
Coastal Plain TEC.

Reduced impacts
include:


Native vegetation
(-1.33 ha)



Banksia
Woodlands of the
Swan Coastal Plain
TEC (-0.57 ha)



Black Cockatoo
foraging habitat
(-0.57 ha)



Low lying Banksia
attenuata
woodlands (SCP
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TABLE D: CHANGES TO THE TCL DEVELOPMENT ENVELOPE
No.

Element

Location

Proposed
Extent

Rationale for Change

Description of Change

21c) PEC
(-0.57 ha)
6

Cockburn
Central Station

Cockburn
Central

Increased:
0.41 ha

Increased in size to incorporate all
of the platforms of Cockburn
Central Station.

No additional
vegetation clearing

The revised TCL development envelope is 119.41 ha and is shown in more detail on Figures 2, 3.1 to 3.4
and 4.1 to 4.4.
The development envelope incorporates all activities associated with the Proposal including construction
aspects (e.g. laydown areas etc.).
For the purposes of this referral, it has been assumed that clearing of the entire development envelope
will occur. This represents a worse-case scenario. Potential impacts will be less than this once detailed
design has been completed.
2.3.2.1

Railway tracks

The Proposal requires:


Construction of dual railway tracks connecting Thornlie and Cockburn Central stations (Figure 2) along
with associated earthworks, traffic signals, communications, drainage infrastructure, lighting, noise
barriers, fencing, landscaping and signage.



Realignment of the existing dual freight railway tracks to the north within the existing railway reserve,
to make room to install the new passenger dual railway tracks.



Widening of the existing Mandurah Line tracks between the Glen Iris Tunnel and Cockburn Central
Station. This will involve realigning the existing Mandurah Line tracks from the existing Glen Iris
Tunnel to Cockburn Central Station to allow for two extended TCL tracks to run in between them,
converging into a single track at Cockburn Central Station.



Duplication of the 3 km of existing single track from Beckenham Junction to Thornlie Station
(Figure 2).

2.3.2.2

Stations

The Proposal requires:


Construction of two new stations:


Nicholson Road Station (Figure 2) — a new railway station and bus interchange with bus
passenger transfer, drop-off area, walk on/cycle transfers, car parking bays and a mixture of
shelters and U-rails for bicycles.



Ranford Road Station (Figure 2 and 5) — a new railway station and bus interchange with bus
passenger transfer, drop-off area, walk on/cycle transfers, car parking bays and a mixture of
shelters and U-rails for bicycles. Two design options have been prepared for the Ranford Road
Station (Plates A and B).
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Modification of two existing stations:


Thornlie Station (Figure 2) — will be modified to accommodate six–car trains and other works to
allow the station to function as a ‘through’ station on the TCL to the existing Cockburn Central
Station.



Cockburn Central Station — will be modified by extending the existing platform. This will allow
the Thornlie Line to be extended into Cockburn Central allowing the new TCL to operate
independently of Mandurah Line operations.

2.3.2.3

Bridges

Modifications to bridges (Figure 2) will be undertaken including:


Duplication of the Canning River Rail Bridge.



Modification of the Ranford Road Bridge.



Modification of the Karel Avenue Road Bridge.



Grade separation of the Cameron Street to Elliot Place pedestrian crossing in Thornlie, involving the
construction of a footbridge.

2.3.2.4

Temporary Construction Laydown Areas

Four temporary construction laydown areas (Figures 2, 3.1 to 3.4, 6 and 7) are currently proposed
adjacent to the TCL:


Adjacent to the Canning River floodplain (Figures 3.1 and 6).



Within Tom Bateman Reserve (Figures 3.2 and 7).



North of the existing freight line and west of Ranford Road (Figure 3.3).



East of Karel Avenue and south of the rail reserve (Figure 3.4).

Site offices are likely to be required at each of the above locations.
The following activities will be undertaken in the construction area located adjacent to the Canning River,
in the northern portion of the development envelope (Figures 3.1 and 6):


Satellite office compound – self-contained site office, portable toilets, generator, security fencing,
laydown area, parking area and chemical storage area. Installation of bunding around entire
compound area for stormwater management.



Temporary laydown area for construction materials – including steel, timber, railway track, ballast,
pipes, fencing materials, lighting and landscaping.



Rail bridge construction – including earthworks, concrete pouring, bridge installation.



Storage area – including sea containers, plant, equipment, tools, rubbish skip bins, etc.



Access track – access for construction plant and vehicles from Rimmer Lane, including access to the
Canning River rail bridge duplication site. Approximately 10 m wide.



Hardstand areas – installation of hardstand areas on the northern and southern sides of the Canning
River to allow for construction machinery and plant access to the rail bridge duplication area.



Parking area – for vehicles and machinery (outside of the Canning River floodway and flood fringe).
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Chemical storage area – bunded and self-contained storage area for chemicals, tools and equipment.
Limited hydrocarbon storage is anticipated at this site.



Re-fuelling area – a designated refuelling area will be demarcated onsite, with all fuel supplied via a
fuel supply truck (i.e. no fuel storage onsite).



Drainage – installation of drainage for temporary stormwater retention onsite (e.g. swale or bunded
area) and offsite disposal.



ASS treatment – should acid sulfate soils be encountered during excavation works; the material will
be temporarily transferred to an ASS treatment pad for the TCL Proposal or removed from site to a
licensed landfill facility.

The laydown area has been located outside of the Canning River floodway and flood fringe (Figure 6).
A laydown area is also required within Tom Bateman Reserve for storage of construction materials, as
well as direct access to the railway (Figures 3.2 and 7). The following activities will be undertaken in this
laydown area:


Hardstand storage area for laydown of construction materials – including steel, timber, railway track,
ballast, pipes, fencing materials, lighting and landscaping.



Satellite office compound – self-contained site office, portable toilets, generator, security fencing and
parking area. Bunding will be installed around the entire compound area for stormwater
management.



Stockpiling area – temporary stockpiling of fill materials



Truck unloading facility – access for trucks to unload construction materials



Access track – access track to the railway corridor, approximately 10 m in width, noting that this track
will remain following completion of construction.



Drainage – installation of drainage for temporary retention onsite (e.g. swale or bunded area), and
offsite disposal.

The laydown area has been positioned outside of wetland areas (Figure 7).
Construction activities that may occur within the remaining laydown areas include but are not limited to:


Laydown area for temporary placement of construction materials (steel, timber, railway track, pipes,
stockpiles of materials, kerbing, lighting infrastructure, fencing materials, signage, landscaping
materials etc.).



Temporary storage of any potentially contaminated soils excavated (e.g. at the Ranford Road station
site).



Water storage dams/ponds/basins for storage of dewatering effluent/displaced water/stormwater
runoff from hardstands/production water. Dams are to allow evaporation/infiltration of water.



Access tracks for machinery/plant to access construction area/railway reserve.



Parking of vehicles and machinery.



Storage of chemicals and dangerous goods in bunded, suitably sized areas excluding areas identified
as drinking water source areas.
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Storage and use of heavy equipment including; trucks, plant piling rigs, front end loaders, excavators,
water trucks, graders and static and vibrating rollers, delivery trucks, concrete trucks and pumps,
concrete vibrators, cranes and power/hand tools.



Storage and use of other equipment including; portable toilets, site offices, sea containers for secure
storage, concrete wash down bunds and rubbish skip bins.

Following construction of the TCL Proposal, the temporary construction areas will be managed as follows:


Adjacent to the Canning River Floodplain: the PTA will remove any hardstand materials (e.g. crushed
limestone), stabilise and revegetate the impacted portion with suitable flora species. Revegetation
plans will be determined in consultation with the DBCA and DWER, noting the area is within a Bush
Forever Sites, the Canning River floodway and flood fringe and the Swan River Trust Development
Control Area.



Within Tom Bateman Reserve: prior to the completion of construction, PTA will consult with the City
of Gosnells to determine whether the crushed limestone hardstand area needs to be retained
consistent with any future development plans for the site. If the hardstand area is not required by
the City, the PTA will remove the hardstand materials to allow for natural regrowth.



Ranford Road (north of existing freight rail): prior to the completion of construction, PTA will consult
with the City of Canning to determine whether the crushed limestone hardstand area needs to be
retained consistent with any future development plans for the site. If the hardstand area is not
required by the City, the PTA will remove the hardstand materials to allow for natural regrowth.



East of Karel Avenue (south of the rail reserve): The PTA has future development plans for this site.
Therefore, any hardstand materials (e.g. crushed limestone) will be retained following completion of
construction of the TCL Proposal.

2.3.2.5

Tree Protection Zones

Two Tree Protection Zones have been identified within the development envelope: one near Canning
River and the other at Tom Bateman Reserve (Figures 3.1 and 3.2). These zones have been identified with
the objective of protecting larger mature habitat trees at these locations. PTA intends to avoid clearing
the habitat trees in these areas by implementing controls during construction. The Tree Protection Zones
will be managed as follows:


Tree Protection Zone near Canning River (Figure 3.1): this zone will be identified on project mapping
and demarcated in the field. Individual trees will be flagged for retention. The weedy understorey
may be cleared at this location.



Tree Protection Zone – Tom Bateman Reserve (Figure 3.2): this zone will be identified on project
mapping and demarcated in the field. Areas for protection (as shown on Figure 3.2) will be
demarcated in the field using fencing or flagging with no vegetation disturbance permitted in these
areas.

The Tree Protection Zones may be used for temporary storage of surplus materials, or as overflow areas
for parking of vehicles, machinery or storage of equipment.
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2.3.2.6

Roads / Paths

The Proposal will involve construction of access roads for the Ranford Road Station and bus interchange.
A portion of the access road may align with a portion of the Jandakot Eastern Link Road which was subject
to a Metropolitan Regional Scheme Amendment (No. 1312/57) which rezoned approximately 6.14 ha of
land (including 4 ha of Bush Forever Site 388) from ‘Rural’ zone and ‘Public Purposes’ to ‘Other Regional
Road Reserve’. The MRS amendment was approved by the Minister for Planning on 11 July 2017. This
scheme amendment was referred to the EPA, whom advised on 28 August 2016, that the amendment
was ‘Scheme Not Assessed – Advice Given’. The EPA identified three preliminary environmental factors
relevant to the scheme amendment; Flora and Vegetation, Terrestrial Fauna and Inland Waters
Environmental Quality. The final alignment of the section of Jandakot East Link Road within the
development envelope remains to be confirmed and is pending the outcome of detailed design at the
Ranford Road Station site.
Principal Shared Paths (PSP) will be constructed as part of the TCL. Approximately 12 km of PSP will help
connect the new rail line to the community. This includes 11 km along the rail alignment between
Thornlie Station and Kwinana Freeway and 1 km on the southern side of Ranford Road connecting
Ranford Road Station to the Roe Highway PSP.
2.3.2.7

Dewatering Requirements

The depth to groundwater varies along the TCL (Figure 8). Site specific groundwater levels along the TCL
alignment have been determined using data sourced from:


76 groundwater bores listed on the DWER’s Water Information Network (WIN) database located
within 20 m of the development envelope.



Golder Associates (2019) groundwater level monitoring in summer between November 2018 and
February 2019 at various locations in the development envelope (see Figure 8 for locations and Table
A1 in Appendix 3).

Further discussion of groundwater levels is presented in Section 9.4.3 of this Report. However, in
summary, the data indicates the following:


Groundwater levels have been recorded between approximately 2 m and 19 m below ground level
(m BGL).



The depth to groundwater is deepest in the western portion of the TCL development envelope,
generally west of Ranford Road station.



The depth to groundwater is typically shallowest in the eastern portion of the development envelope,
particularly within the City of Gosnells where groundwater has been recorded at or near the surface.

Areas regarded as having a high likelihood of requiring dewatering have been identified by PTA (Figure 9),
which indicates that dewatering is likely to be contained to localised areas. Locations outside of these
areas have a significantly lower probability of requiring dewatering.
It is anticipated that there will not be any requirement for widespread or prolonged dewatering during
the construction of the TCL Proposal. There are four areas where dewatering may be required (Figure 9).
This includes near the Canning River, Cameron Street / Elliott Place pedestrian bridge, Nicholson Road

Aurora Environmental
PTA2018-001_ENVA_013_AT_V5
16 May 2019

Page 62 of 339

Thornlie – Cockburn Link
Referral Information with Additional Information

station and Ranford Road station. Further discussion of dewatering requirements at these locations
during construction is provided in Section 9.6.1.3.
2.3.2.8

Stormwater Drainage Infrastructure

The stormwater drainage philosophy for the TCL Proposal recognises the benefits of incorporating Water
Sensitive Urban Design (WSUD) principles into the overall Proposal design. The main considerations for
the stormwater infrastructure design include:


Ongoing consultation with key agencies including DWER and the Water Corporation;



Commitment to applying WSUD principles in stormwater drainage design;



Maximising infiltration as close to the source as possible (with the exception of the Ranford Road
Station where contamination issues will influence the stormwater design); and



Water wise landscaping.

Indicative infiltration basin locations are shown in Figure 10 and WSUD is discussed further in Section
9.6.4.

2.4

OUTCOMES AND BENEFITS

On day one of services, the Thornlie-Cockburn Link is predicted to have approximately 12,225 daily
boardings. This number is expected to grow to about 17,425 daily in 2031, with 2,350 and 1,950 of these
boardings at the new Nicholson Road and Ranford Road stations respectively (Metronet, 2018a). State
government forecasts the passenger numbers will be boosted continually as the population grows to the
projected 3.5 million people by 2050 (Metronet, 2018a).
The economic, transport and urban growth benefits of the proposed action are listed below.
2.4.1

Economic Benefits



Public transport user time and resource savings;



Increase in PTA fare revenue;



Reduction in vehicle operating costs;



Road decongestion benefits;



Road crash cost savings;



Externality cost savings (emissions, pollution, noise etc.); and



Time savings relating to new Perth Stadium trips.

2.4.2

Transport Benefits



New high-transit rail services and stations along the TCL will provide commuters in service gap areas
with quicker and more convenient access to key employment and service centres.



Workers outside the region will be able to more easily access the Canning Vale industrial estate
through better integrated public transport connections, with bus services linking Nicholson Road and
Ranford Road stations.



Ranford Road Station will become an important transport interchange hub, providing the area with a
more convenient service and reducing demand at Murdoch Station. The new station and surrounding
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precinct will improve access into Canning Vale employment area with safe pedestrian and cycle
linkages.


Nicholson Road Station will provide opportunity for the development of an integrated, transitoriented centre for the Huntingdale, Langford and Canning Vale communities, through a mix of
housing, employment and convenience retail.

2.4.3

Urban Growth Benefits

New station precincts at Ranford Road and Nicholson Road will provide longer-term opportunities to
intensify land use and capitalise on the station infrastructure investment with new housing choices,
decentralised employment opportunities and enhanced community amenity. The TCL is expected to
support the growth of the Murdoch Activity Centre (Murdoch), Canning City Centre (Cannington) and
Burswood Peninsula (Burswood).

2.5

TENURE OF THE DEVELOPMENT ENVELOPE

The rail corridor comprises parcels held in fee simple by the PTA, State of WA, WAPC, Water Corporation
and Main Roads WA with Crown Land comprising Crown Reserves, Dedicated Public Roads, Unallocated
Crown Land and Unallocated Crown Land (formerly Closed Roads). The PTA will acquire additional
portions of State owned land for the purposes of drainage, pedestrian bridge, communications,
maintenance and operational requirements associated with the TCL. Land required for temporary
construction, access for construction and lay down areas will be secured via licence or lease agreements
with the relevant Local Governments and State Government Agencies.
The WAPC has acquired the land for Nicholson Road Station. Land at Ranford Road Station is owned by
the City of Canning, to be acquired by the PTA for railway purposes.

2.6

LOCAL AND REGIONAL CONTEXT

2.6.1

Planning Context

2.6.1.1

Perth and Peel @ 3.5 million

Regionally the TCL Proposal, as part of METRONET, follows the intent of the Perth and Peel @ 3.5 million
planning framework (DPLH, 2018) released by the Western Australian government in March 2018. Perth
and Peel are expected to experience considerable population growth with a population of 2.9 million
expected by 2031 and 3.5 million expected by 2050. The Perth and Peel @ 3.5million strategic suite of
documents clearly spells out what our city could look like in the future, how we can maintain our valued
lifestyle and how we can realistically accommodate a substantially increased population.
The overarching document builds on the vision laid down in Directions 2031 and Beyond and provides a
link across the four sub-regional land use planning and infrastructure frameworks that define the Perth
and Peel spatial plan for the next 30 years.
The frameworks adhere to the principles detailed in Directions 2031 and Beyond. They are recognised
under the State Planning Framework (State Planning Policy No.1) and are to be taken into account when
preparing and reviewing strategies, policies and plans.
Some 800,000 new homes are required to accommodate the projected population growth to 3.5 million
by 2050 and this will be delivered through a mix of infill and greenfield development with targets of 47
per cent and 53 per cent respectively.
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2.6.1.2

South Metropolitan Peel Sub-region

The South Metropolitan Peel Sub-regional Planning Framework (the framework) is one of three
frameworks prepared for the outer sub-regions of Perth and Peel; North-West, North-East and South
Metropolitan Peel (includes the Metropolitan South-West, Metropolitan South-East and Peel Sectors).
Combined with the Central Sub-regional Planning Framework, these establish a long-term and integrated
framework for land use and infrastructure provision. The frameworks build upon the principles of
Directions 2031 and Beyond and are key instruments for achieving a more consolidated urban form that
will reduce dependence on new urban greenfield developments to accommodate the anticipated
population growth by increasing residential density and urban infill development targets.
The South Metropolitan Peel sub-region covers an area of almost 5,000 square kilometres and comprises
the cities of Armadale, Cockburn, Gosnells, Kwinana, Mandurah and Rockingham, as well as the shires of
Murray, Serpentine–Jarrahdale and Waroona.
The infill development target for the South Metropolitan Peel sub-region is 44,230 dwellings by 2031, and
75,510 dwellings by 2050.
2.6.1.3

Metropolitan Region Scheme

The TCL follows an existing freight rail corridor between Thornlie and the Kwinana Freeway (around South
Lake/Jandakot) and is therefore located predominantly within existing railway land, zoned ‘Railways
Reserve’ under the Perth Metropolitan Region Scheme. Areas of the development envelope with zoning
other than ‘Railways Reserve’ are:


A portion of the proposed Ranford Road Station, located in Canning Vale, will encroach into ‘Rural’
land.



The portion of the Jandakot Eastern Link Road proposed to be built as part of the TCL is reserved as
‘Other Regional Roads Reserve’.



A portion of the TCL will encroach into ‘Urban’ land to the north of the Caladenia Grove Reserve.



A portion of the existing railway reserve is through Bush Forever Site No 245 (Ken Hurst Park).



Lots 302, 303 and 1008 Ranford Road north of the existing railway reserve are zoned ‘Industrial’.



Lot 500 Ranford Road is zoned ‘Rural and Bush Forever Site – Site No 388’.



A portion of land (Lot 8 on Diagram 73520) south of the existing railway reserve and north of Karel
Avenue is reserved as ‘Public Purposes Reserve - Water Catchments’.



The section of the TCL adjacent to the Mandurah line from the Glen Iris Tunnel to Cockburn Central
Station is reserved as ‘Primary Regional Roads Reserve’.



Two sections (on Lot 5 on Plan 16275) north of Hope Road are zoned/reserved ‘Rural – Water
Protection’ and ‘Public Purposes – State Energy Commission Reserve’.



459 Nicholson Road Canning Vale is zoned ‘Urban’.



Lot 501 on Plan 52412 Thornlie reserved as ‘Parks and Recreation Reserve – Bush Forever Site – Site
No 456’.



Along the Canning River, areas are reserved as ‘Waterway’.
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Two areas to the north and south of Kenwick Link are reserved as ‘Primary Regional Roads Reserve’.



A small portion of road reserve along Cameron Street Thornlie for the new pedestrian footbridge
zoned as ‘Urban’.



Adjacent to the Canning River areas are reserved as ‘Parks and Recreation Reserve – Bush Forever Site
– Site No 246’.



A portion northeast of Kenwick Link is zoned ‘Urban’.



A section where the alignment connects under and to the north of Albany Highway (through a tunnel)
is reserved as ‘Other Regional Road’.



A small portion north of Albany Highway, east of Yule Brook, reserved as ‘Other Regional Road’.

2.6.2

Transport Context

METRONET is included in the Perth and Peel @ 3.5 million planning framework and the Department of
Transport’s Transport @ 3.5 Million Perth and Peel Transport Plan, which sets the vision for a generational
change to Perth and Peel's transport network. A key component of transport planning is for Perth to be a
connected city with high-quality global and local infrastructure networks including roads, public transport,
energy, water, communication and globally competitive, highly accessible airport and sea port
infrastructure.
The Perth and Peel @ 3.5 million and South Metropolitan Peel Sub-regional Planning Framework outlines
a number of road extensions, realignments and / or upgrades as well as the following passenger rail
transport plans for the sub-region:


Extending the Thornlie rail line to Cockburn Central (i.e. this Proposal) – with stations at Nicholson
Road and Ranford Road (also forms part of a proposed future Circle Line);



Extending the Armadale rail line to Byford – with the station being located to integrate with Byford
and surrounding localities; and



An additional station on the Mandurah rail line at Karnup.

Further investigation is required for the following longer term passenger rail infrastructure options:


Completing a proposed future Circle Line that connects the Joondalup, East Wanneroo/Ellenbrook,
Midland, Armadale, Mandurah and Fremantle rail lines – including extending the Forrestfield-Airport
rail line to connect to Thornlie rail line and connecting the Thornlie rail line to Fremantle;



Better integration of the Australind service with the metropolitan passenger rail service between
Perth and Mundijong to improve operational efficiency;



Potential strategic additional southern metropolitan rail line as well as possible further high speed
extension to Bunbury in the long term; and



A long-term contingency station on the Mandurah rail line at Gordon Road.

The TCL is a strategic transport link that will support future growth and accessibility across the South
Metropolitan Peel sub-region, while providing a direct opportunity for localised integration at Nicholson
Road and Ranford Road stations as discussed in Section 2.2.
It will provide residents in this region with direct access to employment, sporting and recreation
opportunities at Canning Vale, Cannington Strategic Metropolitan Centre, Burswood Peninsula and the
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eastern end of the Perth central business district. The TCL will also encourage contra-flow travel into
Cockburn Central, Rockingham and Mandurah.
Ranford Road Station will become an important transport interchange hub, providing the area with a
more convenient service and reducing demand at Murdoch Station. A key focus for this station will be
improving access into the Canning Vale employment area with safe, comfortable pedestrian and cycle
linkages.
Nicholson Road Station provides the opportunity for development of an integrated, transit oriented
centre for the Huntingdale, Langford and Canning Vale communities, through a mix of housing,
employment and convenience retail.
2.6.3

Environmental Context

The Proposal is located within the Perth Metropolitan Region (Figure 1) on the Swan Coastal Plain.
Elements of the Proposal are within four Local Government Areas; City of Cockburn, City of Canning, City
of Melville and City of Gosnells, and pass over the Canning River through the Swan River Trust
Development Control Area administered by the Department of Biodiversity, Conservation and Attractions
(DBCA) (Figure 4.4).
Regional elevation ranges from approximately 40m Australian Height Datum (AHD) in the west to around
10m AHD prior to Canning River, where the elevation is approximately 3m AHD. The region is
characterised by a Mediterranean climate with mild wet winters and hot dry summers. Typically, strong
offshore breezes occur during the daytime followed by corresponding onshore breezes as the land cools
during the evening.
The majority of the development envelope comprises Bassendean Sands described as white to pale grey
at surface, yellow at depth. Sands are likely to be greater than 30m deep and overlie the Guildford
Formation, described as sandy silty pale brown clay. In places limestone may be present at depth (Jordan,
1986). Sands are highly permeable. Pockets of peaty sand and peat-rich sand intersect the development
envelope. Around the Canning River the geology is Guildford Formation. The section between the Canning
River and Beckenham Junction is sandy clay, clay and Bassendean Sands.
Soil-landscape mapping of the South West of Western Australia (DAFWA, 2007) indicates the Proposal sits
within the Pinjarra Zone, Bassendean Zone and just into the Spearwood Dunes of the Perth Coastal Zone.
Acid sulfate soils (ASS) mapping indicates the Proposal is located within high and moderate risk areas.
The Proposal is located within the Jandakot and Perth proclaimed groundwater areas, and within multiple
subareas; South Lakes, Airport, City of Canning, City of Melville, City of Cockburn and City of Gosnells.
The Proposal is situated in the South West Botanical Province of Western Australia (Beard, 1990) within
the Interim Biogeographic Region of Australia (IBRA) Swan Coastal Plain (SWA) bioregion and the Perth
(SWA2) subregion (Environment Australia, 2000). The SWA bioregion is a low lying coastal plain, mainly
covered with woodlands. The Perth subregion is composed of colluvial and aeolian sands, alluvial river
flats and coastal limestone. Heath and/or Tuart woodlands occur on limestone, Banksia and JarrahBanksia woodlands on Quaternary marine dunes of various ages and Marri on colluvial and alluvial soils.
The subregion also includes a complex series of seasonal wetlands (Mitchell et al. 2002).
Regional vegetation mapped by Heddle et al. (1980) based on major geomorphic units on the SWA
indicates two vegetation complexes on Aeolian deposits of the SWA and two vegetation complexes of
fluviatile deposits of the SWA are present within the survey area:
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Southern River Complex: Open woodland of Corymbia calophylla (Marri) - Eucalyptus marginata
(Jarrah) - Banksia species with fringing woodland of E. rudis (Flooded Gum) - Melaleuca rhaphiophylla
(Swamp Paperbark) along creek beds (system6 42 on Aeolian deposits).



Bassendean Complex-Central and South: Vegetation ranges from woodland of E. marginata (Jarrah) Allocasuarina fraseriana (Sheoak) - Banksia species to low woodland of Melaleuca species, and
sedgelands on the moister sites. This area includes the transition of E. marginata (Jarrah) to E.
todtiana (Pricklybark) in the vicinity of Perth (system6 44 on Aeolian deposits).



Guildford Complex: A mixture of open forest to tall open forest of C. calophylla (Marri) – E. wandoo
(Wandoo) – E. marginata (Jarrah) and woodland of E. wandoo (Wandoo) (with rare occurrences of E.
lane-poolei (Salmon White Gum)). Minor components include E. rudis (Flooded Gum) – M.
rhaphiophylla (Swamp Paperbark) (system6 32 on fluviatile deposits).



Swan Complex: Fringing woodland of E. rudis (Flooded Gum) – M. rhaphiophylla (Swamp Paperbark)
with localised occurrence of low open forest of Casuarina obesa (Swamp Sheoak) and M. cuticularis
(Saltwater Paperbark) (system6 33 fluviatile deposits).

No Commonwealth, National or World or State heritage listed places are within or adjacent to the
Proposal.
Key environmental features either intersected by or close to the Proposal are:


The Proposal is located in the vicinity of the Jandakot Mound, a source of Perth’s drinking water
supply. Within the Jandakot Mound is an area defined as the ‘Underground Water Pollution Control
Area’ (UWPCA). The section of TCL between the Kwinana Freeway and Jandakot is within the UWPCA
and traverses Priority 1, Priority 2 and Priority 3 designated areas (Figures 4.1 and 4.2).



The Canning River is a major surface water receptor intersected by the Proposal and an
Environmentally Sensitive Area protected under the EP Act. The Canning River is also a registered
Aboriginal heritage site (ID: 3538, mythological site, Figure 4.4).



A total of 18 wetlands (in the Geomorphic Wetlands of the Swan Coastal Plain dataset) intersect the
development envelope, however the majority of these have been cleared, filled, developed or
landscaped. A



Four Bush Forever Sites:


Canning River and Southern River Bush Forever Site (No. 246).



Tom Bateman Reserve / Nicholson Road Bushland Bush Forever Site (No. 456).



Ken Hurst Park Bush Forever Site (No. 245).



Jandakot Airport Bush Forever Site (No. 388).
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3

STAKEHOLDER ENGAGEMENT

3.1

KEY STAKEHOLDERS

The following have been identified as key stakeholders for the Proposal:


Federal Government:














Minister for Environment and Energy and DoEE

State Government:


Minister for Transport, Planning and Lands



Minister for Environment and Disability Services



Minister for Finance, Energy, Aboriginal Affairs and Treasurer



Members for Southern River and Jandakot

State Government Agencies:


EPA



Department of Water and Environmental Regulation (DWER)



DBCA



Department of Planning, Lands and Heritage (DPLH)

Local Government:


City of Gosnells



City of Canning



City of Cockburn



City of Melville

Industry:


Arc Infrastructure



ATCO Gas



APA Group



BP



Water Corporation



Western Power

Traditional Owners / Representatives:


South West Aboriginal Land and Sea Council (SWALSC)



Whadjuk Working Party

Community:


Freight and Logistics Council
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3.2



Wildflower Society of WA



Urban Bushland Council WA Inc.



South East Regional Centre for Urban Landcare (SERCUL)



Friends of Ken Hurst Park



Adjoining residents



Local community

STAKEHOLDER ENGAGEMENT PROCESS

A Communications and Stakeholder Engagement Plan has been developed by the PTA to guide the
community relations activities for the various phases (i.e. planning, design and procurement; and
Construction and commissioning) of the TCL Proposal.
The Communications and Stakeholder Engagement Plan’s community relations activities include:


Identifying and resolving issues that affect stakeholders, residents, businesses and other community
members, and managing their information needs;



Issuing communication to stakeholders;



Establishing and maintaining relationships with local community groups, residents, businesses, local
governments and other stakeholders where relevant;



Identifying and responding to local issues, including preparation of, and contribution to,
communication strategies to address issues;



Responding to email, telephone and general inquiries from the public and stakeholders, including
directing enquiries to relevant project staff and ensuring timely responses;



Managing complaints and claims;



Liaising with relevant PTA project managers and contractor project managers on issue close-outs and
residual community matters; and



Managing the PTA’s database of stakeholders.

Further, a dedicated METRONET website (www.metronet.wa.gov.au) has been established. In addition to
providing a detailed overview of the TCL Proposal, this allows interested parties to inquire about
METRONET through a dedicated email address and register for project updates.

3.3

STAKEHOLDER CONSULTATION

To inform preliminary planning for the TCL Proposal and confirm its development envelope, PTA has
consulted extensively with key stakeholders. Table E identifies the key government and community
stakeholders consulted for the TCL Proposal.
The PTA has commenced a series of ‘drop in’ events where community members can share their
thoughts, ask questions and learn more about the TCL Proposal, as part the implementation of the TCL
Proposal’s Communications and Stakeholder Engagement Plan. These drop-in events have been well
attended, to date, with the local community being generally supportive of the Proposal.
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TABLE E: STAKEHOLDER CONSULTATION
Stakeholder

Date / Form

Issues/Topics Raised

Proponent Response/Outcome

8 December 2017 /
Meeting

An initial briefing on METRONET and the TCL was provided.

The key outcomes from the meeting were that:

The Proposal was referred to the Commonwealth under the EPBC
Act.



The PTA will refer the TCL Proposal to the
EPA and DoEE with a request to trigger an
accredited assessment.



The MNES that will potentially be impacted
by the TCL Proposal include: Threatened
Species and Ecological Communities –
Caladenia huegelii, Black Cockatoo habitat
(foraging and potential breeding) and
Banksia Woodlands of the Swan Coastal
Plain TEC.



Discussions during the meeting influenced
the design of the TCL and information
included in the EPBC referral.

Federal Government
DoEE

13 April 2018 / Referral

State Government
EPA represented by the
Chairman

4 September 2017 /
Meeting

An initial briefing on METRONET was provided.

Discussions during the meeting influenced the
design of the TCL and information included in
this report.

DWER including the EPA
Services Unit

4 September 2017 /
Meeting
8 December 2017 /
Meeting

An update on the TCL Proposal was provided.

Discussions during the meeting influenced the
design of the TCL and information included in
this report.

20 February 2018 /
Meeting

A pre-referral meeting was held to discuss updates to the TCL
Proposal. Specific information was requested on:

Discussions during the meeting influenced the
design of the TCL and information included in
this report.

Potential impacts to the Canning River floodway and flood fringe.
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TABLE E: STAKEHOLDER CONSULTATION
Stakeholder

Date / Form

Issues/Topics Raised

Proponent Response/Outcome

Jandakot UWPCA and priority areas.
Details to be included in a CEMP.
Management of groundwater and surface water impacts.
Mitigation measures.
27 June 2018 / Site
Visit

Site Visit with Chairman of the EPA and officers from EPA Services.
Locations visited included:


Karel Ave Construction laydown area



Ranford Road Station site – the EPA services unit strongly
recommended review of the station layout to minimise
impact to vegetation.



Nicholson Road laydown area (Tom Bateman Reserve)



Canning River Bridge Duplication



Canning River Laydown Area

Discussions during the meeting influenced the
design of the TCL and information included in
this review.
In particular, further design work was
undertaken and an alternative layout identified
for the station which minimised impacts to an
environmentally sensitive area adjacent to
Ranford Road.

Ongoing

The PTA has fortnightly meetings with staff from the EPA Services
Unit to discuss the progress of the Proposal’s environmental
assessment and any issues that arise.

Advice and guidance incorporated into this
Report.

DWER (Water Source
Protection Planning
Branch)

11 January 2018 /
Meeting

Discussions on the TCL Proposal, and possible interactions with
the Jandakot UWPCA and priority areas.

Advice and guidance incorporated into TCL
planning, and included in this report.

7 March 2018 / Email

Follow-up of previous meeting’s actions, and provision of general
advice for the Jandakot UWPCA and priority areas.

DWER (Floodplain
Management Branch)

22 March 2018 / Email

Advice and guidance provided on development on floodplains
with the objective of minimising flood risk and damage.

DWER (Urban Water
Branch)

Ongoing

Advice and guidance being provided for incorporation of Water
Sensitive Urban Design initiatives.

Advice and guidance to be incorporated into TCL
detailed design phase.

DWER (Noise Branch)

27 March 2018 / Letter

Technical Expert Report titled Review of Draft Noise and Vibration
Assessment Reports: METRONET – Yanchep Rail Extension and

Advice and guidance incorporated into TCL
planning and TCL Noise and Vibration
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TABLE E: STAKEHOLDER CONSULTATION
Stakeholder

DBCA

DPLH

Date / Form

Issues/Topics Raised

Proponent Response/Outcome

Thornlie-Cockburn Link.

Assessment Report, and to be incorporated into
TCL detailed design phase.

28 December 2017 /
Meeting

Discussion of activities to be performed within the Swan River
Trust Development Control Area and likely approvals required.

Advice and guidance incorporated into TCL
planning, and included in this report.

16 February 2018 /
Meeting

Discussion of offsets package for residual significant impacts of
the TCL.

Discussions during the meeting influenced the
preparation of a suitable offsets package.

6 February 2018 /
Meeting

Discussion regarding status of environmental approvals and
offsets for the Jandakot Eastern Link Road.

Discussions during the meeting incorporated
into TCL planning, and included in this report.

Ongoing

Discussion regarding TCL interface with Local Government land.

Considered to be positive engagement.

Local Government
Gosnells

Meetings with the City of Canning to discuss the layout of Ranford
Road Station and the interface with the City’s Waste Transfer
Facility and proposed Jandakot East Link Road.

Canning
Cockburn
Melville
Industry
Arc Infrastructure

Ongoing

Discussions regarding TCL interface with assets.

Considered to be positive engagement.

11 January 2018 /
Meeting

Discussions on the TCL Proposal, and possible interactions with
Water Corporation existing or proposed bores and/or wellhead

Advice and guidance incorporated into TCL
planning, and included in this report.

ATCO Gas
APA Group
BP
Western Power

Water Corporation
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TABLE E: STAKEHOLDER CONSULTATION
Stakeholder

Date / Form

Issues/Topics Raised

Proponent Response/Outcome

protection zones.
Traditional Owners
SWALSC and Whadjuk
people

18 September 2017
and 4 October 2017 /
Consultation and
inspection of the
development
envelope.
5 October
Meeting

2018

/

Whadjuk representatives have given their conditional approval,
indicating that disturbance to aboriginal heritage sites will be
minimal and that the proposed action will be beneficial to the
general community.

Considered to be positive engagement.

Briefed SWALSC on METRONET and the draft METRONET
Aboriginal Engagement Strategy (MAES).

Consultation with SWALSC to seek general
acceptance of the MAES and METRONET to
present MAES to the Whadjuk Working Party.

Community
Freight and Logistics
Council

31 August 2017 /
Presentation

Thornlie-Cockburn Link interface with freight. No issues raised.

Considered to be positive engagement.

Urban Bushland Council
WA Inc.

7 December 2017 /
Meeting

Discussion on the TCL Proposal.

Expressed concern but were appreciative of
early consultation.

14 February 2018 /
Meeting

The group identified that there is very sensitive vegetation in the
area, and that the Proposal will definitely have public interest and
should be formally assessed by the EPA.

PTA response was the area is currently under
serviced by public transport, and would take
pressure off the roads and the Mandurah
railway line.

Queries were raised around the low density nature of housing in
this area, what is the rationale for this Proposal.

22 November 2018

The group was generally supportive of the changes made to the
development envelope since the initial referral to avoid or
minimise impacts to environmentally sensitive areas.
Concerns were raised as to the location of the proposed Ranford
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TABLE E: STAKEHOLDER CONSULTATION
Stakeholder

Date / Form

Issues/Topics Raised

Proponent Response/Outcome

Road Station being partially within a Bush Forever Site rather than
an already developed area.
South East Regional
Centre for Urban
Landcare (SERCUL)

10 October 2018 /
Meeting

Discussion on the potential environmental impacts of the TCL
Proposal and potential offset sites in the local region. SERCUL
work with a number of local landcare/community groups and local
governments on delivery of conservation/restoration projects in
the south-east metropolitan region.

The PTA will continue consultation with SERCUL
throughout the EPA assessment process and
construction phase, including the development
of the Offsets Strategy for the TCL Proposal.

Friends of Ken Hurst Park
represented by three
members (including
member of the
Wildflower Society of
WA).

7 February 2018 /
Meeting

Discussion on the TCL Proposal. The group’s key concerns included
potential impacts on their vehicle access to the park, the
management of indirect impacts associated with dieback and
construction activities, and the fragmentation of the park through
the installation of secure fencing alongside the railway. Note:
Eddy Wajon also a member of the Wildflower Society of WA.

The PTA will ensure that access to Ken Hurst
Park is not impacted by the TCL Proposal. The
PTA also agreed to have ongoing consultation
with the group during the EPA assessment
process and construction phase.

2 October 2018 /
Meeting

Discussion of the status of environmental approvals for the
Proposal, opportunities to improve accessibility through Ken Hurst
Park and to involve the local community in landscaping/planting
and potential offsets.

The PTA committed to ongoing consultation
during the EPA referral process and construction
phase.

21 November 2017 /
Letter

Invite to attend a noise and vibration community workshop.

Owners of 41 properties registered to attend.

2 December 2017 /
Community workshop

Noise/vibration early mitigation recommendations.

5 December 2017 /
Community workshop

Noise/vibration early mitigation recommendations.

65 property owners attended representing 37
properties. Concerns were raised around
existing noise and vibration, construction and
proposed train operations.

11 March 2019 /
Meeting
Adjoining residents
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Overall the groups were supportive of early
recommendations for noise and vibration
mitigation measures. A full description of the
consultation is provided in the SLR (2018)
report.
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TABLE E: STAKEHOLDER CONSULTATION
Stakeholder

Date / Form

Issues/Topics Raised

Proponent Response/Outcome

6 December 2017 /
Email

Follow-up email to reissue survey form to 65 property owners
whom attended the workshops.

13 survey forms completed and returned
(including the ones from the workshops).

22 December 2017 /
Email

Second follow-up email to reissue survey form to 65 property
owners whom attended the workshops.

Queries raised in feedback forms were
responded to directly by the METRONET Office.

22 December 2017 /
Letter

Letter sent via registered post to property owners whom did not
attend the community workshop. 143 property owners share a rail
reserve boundary.

27 survey forms completed and returned. As
per the workshop, concerns were raised about
the Proposal, however there was general
support for the Proposal and mitigation
measures proposed.
Queries raised in feedback forms were
responded to directly by the METRONET Office.
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4

ENVIRONMENTAL INVESTIGATIONS

PTA commissioned a number of technical studies to define the environmental attributes of the development envelope and its surrounds (Table F).
TABLE F: SUMMARY OF TECHNICAL STUDIES COMPLETED FOR THE TCL
Environmental
Factor

Report Title

Report
Date

Author

Key Assessment Standards

Description

Flora and
Vegetation and
Terrestrial Fauna

Thornlie–Cockburn Link Project
Flora and Fauna Survey

May 2019

GHD

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

Describes the flora, vegetation and fauna values of the survey area. Includes a desktop
review and results of field surveys:

Technical Guidance – Terrestrial Fauna Surveys
for Environmental Impact Assessment (EPA,
2016c).
EPBC Act Referral Guidelines for Three Black
Cockatoo Species (DSEWPaC, 2012a).

Additional Targeted Flora Survey
Memorandum

May 2019

GHD

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

Detailed flora and vegetation surveys conducted between 6 to 8 September 2017, 6
October 2017, 14 February 2018, 1 March 2018 and 11 October 2018.



Targeted surveys conducted on 6 October 2017, 19 September to 11 October 2018 and
12 December 2018.



Level 1 fauna survey conducted from 6 to 8 September 2017 and 14 February 2018.



Targeted Black Cockatoo assessment conducted between 6 to 8 September 2017 and
on 14 February 2018.



Dampland vegetation assessment of Geomorphic Wetlands of the Swan Coastal Plain
conducted on 14 February 2018.

This report provides:


A likelihood of occurrence assessment for conservation significant flora potentially
present in the vicinity of the TCL Proposal;



A summary of the results from field surveys for conservation significant flora.

Thornlie to Cockburn Link Phytophthora Dieback occurrence
assessment

October
2018

Glevan
Consulting

The professional standard of Phytophthora
Dieback disease mapping is set by DBCA’s Forests
and Ecosystems Management Division and
applied by “Registered Phytophthora Dieback
Interpreters”

The purpose of this report is to provide an assessment of the presence of Phytophthora
Dieback in the TCL dieback survey area and to map areas of infestation.

Thornlie Extension Environmental
Assessment

September
2013

GHD

Guidance Statement No. 51 Terrestrial Flora and
Vegetation Surveys for Environmental Impact
Assessment in Western Australia (EPA 2004a)

The scope and purpose of this report is to provide an assessment of potential
environmental constraints associated with the proposed extension of the Thornlie spur line
including the construction of two new train stations, drainage infrastructure and duplication
of the existing bridge over the Canning River.

Guidance Statement No. 56 Terrestrial Fauna
Surveys for Environmental Impact Assessment in
Western Australia (EPA 2004b).
Terrestrial Biological Surveys as an Element of
Biodiversity Protection, Position Statement No. 3
(EPA 2002).
Terrestrial
Environmental
Quality



Lots 302, 303 and 500 Ranford
Road, Canning Vale Preliminary
Site Investigation

September
2018

GHD

Appendix
4

5

6

The environmental assessment was based on a review of available desktop information,
including published literature, government databases and other publicly available data
sources, in addition to the findings of Level 1 flora and fauna surveys (undertaken between
24 and 27 September 2012) of five targeted investigation areas within the Proposal area.

Contaminated Sites Guidelines: Assessment and
management of contaminated sites (DER, 2014).

This report describes the work undertaken on the former landfill located at the proposed
site for the Ranford Road Station:

National Environment Protection (Assessment of
Site Contamination) Measure, as amended 2013
(NEPC, 1999).



Preliminary Site Investigation including desktop assessment, site inspection and
preliminary conceptual site model.



Sampling and analysis plan for a limited investigation.

Contaminated Sites Ground and Surface Water
Chemical Screening Guidelines (DoH, 2014).



Soil sampling and results from four test pits.



Assessing risks posed by hazardous ground gases
to buildings C665 (Construction Industry
Research and Information Association (CIRIA),
2007)).

Installation of four groundwater monitoring wells and four ground gas monitoring
wells.



Groundwater sampling and results from four groundwater monitoring wells.



Landfill gas monitoring and results from four ground gas monitoring wells.

Draft Landfill Gas Fugitive Emissions Monitoring
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TABLE F: SUMMARY OF TECHNICAL STUDIES COMPLETED FOR THE TCL
Environmental
Factor

Report Title

Report
Date

Author

Key Assessment Standards

Description

Appendix

Guidelines (EPA Victoria, 2011).
Guidelines for the Assessment and Management
of Hazardous Ground Gases NSW EPA, 2012)
BS 8576 Guidance on investigation for ground gas
–Permanent gases and Volatile Organic
Compounds (VOCs) (British Standards Institution,
2013).
Petroleum Products in Drinking Water (WHO,
2008).
Ranford
Road
METRONET
Sampling and Analysis Plan (SAQP)
for Detailed Site Investigation

October
2017

GHD

Contaminated Sites Guidelines: Assessment and
management of contaminated sites (DER, 2014).
Assessing risks posed by hazardous ground gases
to buildings C665 (CIRIA, 2007).

This report was prepared to address data gaps from the Preliminary Site Investigation (GHD,
2016) and guide field investigations during the Detailed Site Investigation of Lots 302, 303
and 500 Ranford Road, Canning Vale.

Interim guideline on the assessment and
management
of
perfluoroalkyl
and
polyfluoroalkyl substances (DER, 2014).
Guidelines for the Assessment, Remediation and
Management of Asbestos Contaminated Site in
Western Australia (DoH, 2009).
National Environment Protection (Assessment of
Site Contamination) Measure, as amended 2013
(NEPC, 1999).
Draft Landfill Gas Fugitive Emissions Monitoring
Guidelines (EPA Victoria, 2011).
Best Practice Environmental Management –
Siting, Design, Operation and Rehabilitation of
Landfills (EPA Victoria, 2010).
Guidelines for the Assessment and Management
of Hazardous Ground Gases (NSW EPA, 2012).
Ranford Road Metronet Detailed
Site Investigation: Interim [Draft]

July 2018

GHD

DER Contaminated Sites Guidelines: Assessment
and management of contaminated sites (DER,
2014).

The objective of this DSI report relating to Part Lots 302, 303 and 500 Ranford Road,
Canning Vale is to determine the nature and extent of contamination in potentially
impacted media (i.e. soil, groundwater and ground gas) in order to:

Assessing risks posed by hazardous ground gases
to buildings C665 (CIRIA, 2007).



Develop an understanding of risks with respect to contamination under various
development scenarios.

Interim guideline on the assessment and
management
of
perfluoroalkyl
and
polyfluoroalkyl substances (DER, 2014).



Develop a sufficient level of understanding of landfill gas and vapour risk to inform the
design of potential gas risk mitigation measures (and/or other management
requirements with respect to soil and groundwater).

Not yet
available

Guidelines for the Assessment, Remediation and
Management of Asbestos Contaminated Site in
Western Australia (DoH, 2009).
Draft Landfill Gas Fugitive Emissions Monitoring
Guidelines (EPA Victoria, 2011).
Best Practice Environmental Management –
Siting, Design, Operation and Rehabilitation of
Landfills (EPA Victoria, 2015).
National Environmental Protection (Assessment
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TABLE F: SUMMARY OF TECHNICAL STUDIES COMPLETED FOR THE TCL
Environmental
Factor

Report Title

Report
Date

Author

Key Assessment Standards

Description

Appendix

of Site Contamination) Measure, (NEPC, 2013).
Guidelines for the Assessment and Management
of Hazardous Ground Gases (NSW EPA, 2012).
Metronet
Ranford
Contamination
Status
Remediation
Options
Report

Road,
and
Letter

September
2018

PTA Metronet – Thornlie to
Cockburn Link Preliminary Acid
Sulfate Soil Investigation

March 2018

Preliminary Site Investigation
Thornlie Cockburn Link

June 2018

GHD

Golder
Associates Pty
Ltd

This letter report provides a summary of:


The contamination status of the Ranford Road site;

National Environmental Protection (Assessment
of Site Contamination) Measure 1999 (NEPC,
2013)



The findings of investigations conducted on the site;



Contamination risks to human health and ecological receptors from the development
and operation of a new station at the site;



Options for the management of identified risks during construction and operation of
the new station;



The likely process to be followed in accordance with the Contaminated Sites Guidelines
to achieve a reclassification of the developed portion of the site with respect to the
Contaminated Sites Act 2003.

Identification and Investigation of Acid Sulfate
Soils and Acidic Landscapes (DER, 2015)
Treatment and Management of Soil and Water in
Acid Sulfate Soils Landscapes (DER, 2015)

Golder
Associates Pty
Ltd

Assessment and Management of Contaminated
Sites (DER, 2014)

Golder
Associates Pty
Ltd

Contaminated Sites Management Series (DER,
2014)

Contaminated Sites Management Series (DER,
2014)

PTA Metronet – Thornlie Cockburn
Link Groundwater Desktop Study
and Conceptual Sampling and
Analysis Quality Plan

June 2018

Metronet Project, Ranford Road,
Canning Vale, Western Australia –
Auditor Endorsement

October
2018

Prensa

Inland Waters

Groundwater Level Monitoring
Information, Metronet – Thornlie
to Cockburn Link

March 2019

Golder
Associates Pty
Ltd

Social Surroundings

Thornlie–Cockburn Link Noise and
Vibration Assessment

October
2018

SLR
Consulting
Australia Pty
Ltd
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Assessment and Management of Contaminated
Sites (DER, 2014)

National Environmental Protection (Assessment
of Site Contamination) Measure 1999 (NEPC,
2013)

National Environmental Protection (Assessment
of Site Contamination) Measure 1999 (NEPC,
2013)

State Planning Policy 5.4 Road and Rail Transport
Noise and Freight Considerations in Land Use
Planning (WAPC, 2009).

7

This report was prepared to document the Acid Sulfate Soil (ASS) Investigation along the
Thornlie-Cockburn Link. The investigation comprised a desktop assessment of currently
available information and a site inspection. The investigation findings have been used to
provide a preliminary assessment and the likelihood of proposed works disturbing Potential
ASS (PASS) or Actual ASS (AASS), if present, and the risks to the environment from that
disturbance. The report also provides recommendations for further intrusive ASS
investigations.
The objectives of this investigation were to prepare a Conceptual Site Model (CSM) and
provide recommendations for further investigations to assess the contamination status of
the Rail reserve from the Canning River (near the Thornlie Station) to the Kwinana Freeway.

The purpose of the desktop groundwater investigation was to inform the presence of
existing groundwater users that could potentially be affected by groundwater abstraction at
the site. The SAQP details the works required to assess the contamination status of the
Proposal area but excluding the Ranford Road site (which has been investigated separately)
and provides recommendations for management options when excavating and re-working
soil, and disposal options for excavated soil and abstracted groundwater.
This letter outlines the appointed Contaminated Sites Auditor’s endorsement of the PSI and
SAQP prepared for the Ranford Road site.

8

A technical memorandum presenting details relating to groundwater monitoring wells
installed as part of the geotechnical and environmental site investigations undertaken for
the TCL Proposal.

3

This report describes:

9



Existing noise and vibration environment, and existing rail traffic noise and vibration
emissions.



Future Airborne noise modelling prediction and assessment.



Future Ground–borne vibration (GBV) prediction and assessment.



Future Ground–borne noise (GBN) prediction and mitigation/control.



Recommendations for noise and vibration control measures.
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TABLE F: SUMMARY OF TECHNICAL STUDIES COMPLETED FOR THE TCL
Environmental
Factor

Report Title

Report
Date

Author

Noise and Vibration Management
Plan Thornlie–Cockburn Link
Transport Corridor Rail Operations

November
2018

SLR
Consulting
Australia Pty
Ltd

Aboriginal Heritage Survey

September
2017

R. O’Connor

Key Assessment Standards

Description
This report describes:


PTA’s management commitments for airborne noise, GBV and GBN.



Noise and vibration monitoring methodology and assessment criteria.



Complaint handling procedure.



Corrective actions.

Aboriginal
Heritage
Procedures
Manual
(Department of Indigenous Affairs, 2002).

This report describes the aboriginal heritage survey. The survey methodology undertaken
was:

Aboriginal Heritage Due Diligence Guidelines
(Department of Aboriginal Affairs, 2013).



Examination of existing aboriginal heritage sites database.



Consultation with Whadjuk representatives nominated by SWALSC after consideration
of the Activity Notice.



Inspection of areas of proposed works by nominated Whadjuk representatives.

Appendix
10

11

Addendum to report on ThornlieCockburn Link, Aboriginal Heritage
Survey

October
2017

R. O’Connor

Aboriginal Heritage Due Diligence Guidelines
(Department of Aboriginal Affairs, 2013).

A second inspection as requested by Whadjuk representatives was undertaken on 4 October
2017 of the proposed Nicholson Road Station site and the northern bank of the Canning
River. This addendum report details the methodology, execution and results of that
additional consultative process and Aboriginal heritage survey.

12

Section 18 Approval

February
2018

Minister for
Aboriginal
Affairs

Aboriginal Heritage Act 1972

Section 18 clearance to undertake works associated with the TCL Proposal.

13
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5

ENVIRONMENTAL PRINCIPLES AND FACTORS

5.1

PRINCIPLES

Table G lists how each of the principles for environmental management outlined in Section 4a of the
EP Act has been considered for the Proposal.
TABLE G: ENVIRONMENTAL PRINCIPLES
Principle

Consideration

The Precautionary Principle

Throughout the design of the Proposal, the precautionary
principle has been applied, where potential impacts could
cause serious or irreversible damage.

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 the application of the precautionary principle,
decisions should be guided by:




Careful evaluation to avoid, where
practicable, serious or irreversible damages
to the environment; and
An assessment of the risk-weighted
consequences of various options.

For example, the proposed location for the TCL has taken
into account potential Caladenia huegelii habitat, and
where possible these areas have been avoided to reduce
impacts on this Threatened species. An example is
avoidance of Caladenia Grove Reserve (Reserve 48617,
Figures 4.2).
All of this Reserve was removed from the development
envelope. Therefore, direct loss of C. huegelii plants in the
Caladenia Grove Reserve is unlikely as a result of the
Proposal.
Furthermore, another example of careful evaluation to
avoid, where practicable, serious or irreversible damages
to the environment was the modification of the location
and extent of the development envelope in relation to
TECs. PTA has managed to:


Completely avoid two TEC patches (Patches 2 and 4 on
Figure 11.1 and 11.2).



Avoid almost all of Patch 1 (Figure 11.1).

Through the re-design of the TCL development envelope it
is now planned to avoid more than 70% of the surveyed
Banksia Woodlands of the Swan Coastal Plain TEC (initially
11.15 ha was to be cleared and through avoidance and
minimisation of impacts by PTA this has been revised to
2.32ha).
By re-designing the development envelope, PTA has been
able to exclude Resource Enhancement Wetland UFI
15926, thereby avoiding any direct impacts on this
wetland.
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.
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PTA recognises the importance of sustainable
development and considers that this Proposal will
contribute positively to current and future health and
environment outcomes, with a net benefit in terms of
greenhouse emissions as more people opt to use the TCL
in place of using private vehicles. Implementation of the
Proposal will provide benefits for future generations and
will not have a negative impact on health, diversity or
productivity. The Proposal will improve accessibility for a
range of people.
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TABLE G: ENVIRONMENTAL PRINCIPLES
Principle

Consideration
In terms of intergenerational equity, this Proposal is aimed
towards achieving an efficient transport system by 2050,
so the increasing population will experience less road
traffic congestion.

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

Site specific studies have been sourced or undertaken to
determine the presence of Threatened and Priority flora,
fauna and ecological communities.
The Proposal will not substantially reduce the extent of
any vegetation type or habitat on the Swan Coastal Plain.
The identification of Tree Protection Zones in the
development envelope will allow mature trees to be
retained with aim of maintaining the ecological
functionality at these locations.

Principles relating 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 of
containment, avoidance or abatement.

PTA recognises and accepts the costs of managing and
monitoring the outcomes of the Proposal, which have
been factored into the feasibility of the Proposal.
When goods and services are procured during the
construction and operational phases of the Proposal,
decisions will be made which incorporate valuation, pricing
and incentive mechanisms.

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

The Contractor will be required as part of the CEMP to
take all reasonable and practicable measure to reduce
waste generation and disposal of construction wastes
appropriately.
It is expected that wastes will be minimised through
adoption of the hierarchy of waste controls; avoid,
minimise, recycle and safe disposal.

5.2

KEY ENVIRONMENTAL FACTORS

In its assessment of the referral, the EPA identified the following five key environmental factors as
relevant to the TCL Proposal:


Flora and Vegetation.



Terrestrial Fauna.
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Terrestrial Environmental Quality.



Inland Waters.



Social Surroundings.

Sections 6.0 to 10.0 describe the environmental impact assessment for each factor listed above. Each
section identifies the EPA’s objective for the environmental factor, details the receiving environment,
identifies potential impacts that may occur, provides an assessment of the potential impacts,
proposes mitigation strategies that will be used to minimise the identified impacts and provides a
description of the predicted outcome.
For the purposes of this referral, it has been assumed that clearing of the entire development
envelope will occur. This represents a worse-case scenario. Potential impacts will likely be less than
this once detailed design investigations have been completed. This approach offers flexibility in the
detailed design phase where modifications may be required.
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6

FLORA AND VEGETATION

6.1

EPA OBJECTIVE

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

6.2

POLICY AND GUIDANCE



EPBC Act 1999



BC Act 2016



Biosecurity and Management (BAM) Act 2007



Environmental Factor Guideline – Flora and Vegetation (EPA, 2016d)



Technical Guidance – Flora and Vegetation Surveys for Environmental Impact Assessment (EPA,
2016a)



State Planning Policy 2.8 Bushland Policy for the Perth Metropolitan Region (WAPC, 2010)



WA Environmental Offsets Policy 2011 (Government of Western Australia, 2011)



WA Environmental Offsets Guidelines (Government of Western Australia, 2014)



Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets Policy
(Commonwealth of Australia, 2012)

6.3

ENVIRONMENTAL INVESTIGATION

The following environmental investigations were undertaken to assess the flora and vegetation
values of the development envelope:


Additional Targeted Flora Survey (GHD, 2019a) - conducted 6 October 2017, between 19
September and 11 October 2018 and 12 December 2018.



Thornlie–Cockburn Link Project Flora and Fauna Survey (Level 1 fauna survey and targeted Black
Cockatoo survey) (GHD, 2019b) – conducted 6-8 September 2017, 6 October 2017, 14 February
2018, 1 March 2018 and 11 October 2018, and a dampland vegetation assessment conducted 14
February 2018.



Thornlie to Cockburn Link Phytophthora Dieback occurrence assessment (Glevan Consulting,
2018) conducted in September 2018.



Thornlie Extension Environmental Assessment (GHD, 2013).

Table F provides a brief description of each of these investigations and identifies the assessment
standards used to inform the scope and content of the individual investigations. The following survey
areas were investigated:


Flora and fauna survey – 157.90 ha;



Targeted flora survey – 174.29 ha; and



Dieback assessment – 306.4 ha.

The earlier GHD (2013) environmental assessment investigated five small areas intersecting the
development envelope.
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The GHD wetland assessment, forming part of the Flora and Fauna survey report (GHD, 2019b), had a
limited scope of assessing dampland vegetation.
Survey limitations relevant to the biological survey and the targeted flora survey are summarised in
Section 2.3 of Appendix 4 and in Sections 1.3 and 2.2.3 of Appendix 5.

6.4

RECEIVING ENVIRONMENT

6.4.1

Regional Biogeography

The development envelope is situated in the South West Botanical Province of WA (Beard, 1990)
within the SWA bioregion and the Perth (SWA2) subregion as described by the Interim Biogeographic
Region of Australia (IBRA) (DoEE, 2017).
The SWA bioregion is a low lying coastal plain, mainly covered with woodlands. The Perth subregion
is composed of colluvial and aeolian sands, alluvial river flats and coastal limestone. Heath and/or
Tuart woodlands occur on limestone, Banksia and Jarrah-Banksia woodlands on Quaternary marine
dunes of various ages and Marri on colluvial and alluvial soils. The subregion also includes a complex
series of seasonal wetlands (Mitchell et al. 2002).
6.4.2

Broad Vegetation Mapping and Extents

Broad scale (1:250,000) pre-European vegetation mapping of the area has been completed by Beard
(1979) at an association level. The mapping indicates that two vegetation associations intersect TCL
development envelope:


Medium woodland; Jarrah, Marri and Wandoo (Association 968)



Medium very sparse woodland; Jarrah, with low woodland; Banksia and Casuarina (Association
1001).

The pre-European mapping has been adapted and digitised by Shepherd et al. (2002). The extent of
the vegetation associations has been determined by the statewide vegetation remaining extent
calculations maintained by DBCA (latest update February 2018, Government of Western Australia,
2018). The current extent of Vegetation Association 968 (Table H) is less than 10% of its
pre-European extent at the IBRA bioregion, Perth IBRA subregion and Local Government Authority
(LGA) levels, and the current extent of Vegetation Association 1001 is less than 30% of its preEuropean extents at all levels (State, IBRA bioregion, IBRA subregion and LGA). At the State level,
Vegetation Association 968 has greater than 30% of its pre-European extent remaining.
TABLE H: EXTENTS OF BEARD VEGETATION ASSOCIATIONS PRESENT ON THE SWAN COASTAL PLAIN
Vegetation
Association

Scale

Pre-European
Extent (ha)

Current
Extent (ha)

Remaining
(%)

Current Extent in all
DBCA Managed Lands
(%)

968

State: WA

296,715.07

94,970.94

31.99

57.68

Medium
woodland;
Jarrah,
Marri and
Wandoo

SWA IBRA
bioregion

136,188.20

8,938.45

6.56

21.78

Perth IBRA subregion

136,188.20

8,938.45

6.56

21.78

998.29

77.42

7.76

53.92

LGA: Canning
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TABLE H: EXTENTS OF BEARD VEGETATION ASSOCIATIONS PRESENT ON THE SWAN COASTAL PLAIN
Vegetation
Association

Remaining
(%)

Current Extent in all
DBCA Managed Lands
(%)

342.52

9.40

25.97

57,410.23

12,704.45

22.13

13.82

SWA IBRA
bioregion

57,410.23

12,704.45

22.13

13.82

Perth IBRA subregion

57,410.23

12,704.45

22.13

13.82

LGA: Canning

5,025.14

330.33

6.57

5.53

LGA: Cockburn

7,328.39

2,038.06

27.81

14.66

LGA: Gosnells

5,173.51

598.25

11.56

0.78

LGA: Melville

1,503.38

150.43

10.01

-

Pre-European
Extent (ha)

Current
Extent (ha)

LGA: Gosnells

3,643.74

1001

State: WA

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

Scale

Regional vegetation mapped by Heddle et al. (1980) based on major geomorphic units on the SWA
indicates two vegetation complexes on Aeolian deposits of the SWA and two vegetation complexes
of fluviatile deposits of the SWA are present within the survey area:


Southern River Complex: Open woodland of Corymbia calophylla (Marri) - Eucalyptus marginata
(Jarrah) - Banksia species with fringing woodland of E. rudis (Flooded Gum) - Melaleuca
rhaphiophylla (Swamp Paperbark) along creek beds (System 6 42 on Aeolian deposits);



Bassendean Complex–Central and South: Vegetation ranges from woodland of Eucalyptus
marginata (Jarrah) - Allocasuarina fraseriana (Sheoak) - Banksia species to low woodland of
Melaleuca species, and sedgelands on the moister sites. This area includes the transition of E.
marginata (Jarrah) to E. todtiana (Pricklybark) in the vicinity of Perth (System 6 44 on Aeolian
deposits);



Guildford Complex: A mixture of open forest to tall open forest of Corymbia calophylla (Marri) Eucalyptus wandoo (Wandoo) – E. marginata (Jarrah) and woodland of E. wandoo (Wandoo)
(with rare occurrences of E. lane-poolei (Salmon White Gum)). Minor components include E.
rudis (Flooded Gum) – Melaleuca rhaphiophylla (Swamp Paperbark) (System 6 32 on fluviatile
deposits);



Swan Complex: Fringing woodland of Eucalyptus rudis (Flooded Gum) – Melaleuca rhaphiophylla
(Swamp Paperbark) with localised occurrence of low open forest of Casuarina obesa (Swamp
Sheoak) and M. cuticularis (Saltwater Paperbark) (System 6 33 fluviatile deposits).

The DBCA has assessed the vegetation complexes mapped by Heddle et al. (1980) against presumed
pre-European extents within the SWA IBRA bioregion (Table I) and the Cities of Canning, Cockburn,
Gosnells and Melville respectively (Table J).
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TABLE I: EXTENT OF RELEVANT VEGETATION COMPLEXES ON THE SWAN COASTAL PLAIN
Pre-European
Extent (ha)

Current
Extent (ha)

Remaining
(%)

Current Extent in all DBCA
Managed Lands (%)

Southern River Complex

58,781.48

10,828.04

18.42

1.59

Bassendean Complex –
Central and South

87,476.25

23,533.09

26.90

4.99

Guildford Complex

90,513.13

4,522.01

5.00

0.30

Swan Complex

15,194.13

2,055.56

13.53

0.92

Vegetation Complex

All vegetation complexes have less than 30% of their pre-European extents remaining within the
SWA IBRA bioregion and in their LGA (Table I and Table J).
Across the SWA IBRA bioregion all vegetation complexes have greater than 10% remaining, except
the Guildford Complex (5.01% remaining). Less than 10% of the pre-European extent remains of
some vegetation complexes within three of the four LGAs:


City of Gosnells – (Guildford Complex): 8.37%



City of Canning – (Bassendean Complex – Central and South): 5.45%



City of Melville – (Bassendean Complex – Central and South): 7.82%

The above statistics indicate that the Proposal is located within a well-developed area of the Perth
metropolitan region where extensive clearing has occurred.
TABLE J: EXTENT OF RELEVANT VEGETATION COMPLEXES BY LOCAL GOVERNMENT
Local
Government

City of
Gosnells

PreEuropean
Extent (ha)

Current
Extent (ha)

Remaining
(%)

Proportion of the
Vegetation Complex in
the Local Government (%)

Southern River
Complex

4,835.91

558.54

11.55

8.23

Guildford Complex

1,966.15

164.61

8.37

2.17

925.20

144.22

15.59

6.09

Vegetation
Complex

Swan Complex
City of
Canning

Bassendean
Complex – Central
and South

3,814.26

207.76

5.45

4.36

City of
Cockburn

Bassendean
Complex – Central
and South

6,809.99

1,766.14

25.93

7.78

City of
Melville

Bassendean
Complex – Central
and South

2,235.87

174.89

7.82

2.56

6.4.3

Vegetation Types

The biological survey area (and the development envelope) is comprised of a mostly altered
landscape of flat plains with seasonally wet areas and small scattered areas of remnant bushland
(GHD, 2019b). Eleven vegetation types (Table K and Figures 12.1 to 12.9) were identified and
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mapped within the biological survey area. Of these, seven represent remnant native vegetation
communities:




Two dryland communities:


VT01 (Banksia menziesii and B. attenuata woodland); and



VT08 (Corymbia calophylla open woodland).

Five dampland communities:


VT02 (Regelia inops Hypocalymma angustifolium shrubland);



VT02a (Banksia spp. isolated trees Regelia inops Hypocalymma angustifolium shrubland);



VT02b (Melaleuca preissiana open woodland);



VT05 (Eucalyptus rudis Melaleuca rhaphiophylla open forest); and



VT09 (Melaleuca rhaphiophylla woodland).

The remaining four vegetation types (VT03, VT04, VT06 and VT07) vary between dryland and
dampland communities and are in a varied state of degradation due to previous modifications to the
landscape (GHD, 2019b). Vegetation types VT03, VT04 and VT06 are native vegetation, however
vegetation type VT07 is a completely weed dominated community and therefore has been excluded
in any impact calculations for native vegetation.
Nine of the 11 vegetation types recorded in the survey area are represented in the TCL development
envelope. Table K summarises the extent of each vegetation type in the survey area, the extent
within the development envelope and the percentage composition of each within the development
envelope. The data shows that more than 90% of the development envelope is cleared or comprised
of weed dominated communities (i.e. areas mapped as cleared/railway, VT03, VT04, VT06 and VT07).
Of the remnant native vegetation communities, Banksia menziesii and B attenuata woodland (VT01)
was the dominant vegetation type within the survey area.
TABLE K: VEGETATION TYPES WITHIN THE SURVEY AREA AND THE DEVELOPMENT ENVELOPE

Vegetation Type

Description

Floristic
Community
Type
(FCT)

Extent
in
Survey
Area
(ha)

Extent in
Development
Envelope (ha)

Composition
of
Development
Envelope (%)

9.681

3.87

3.24

Native Vegetation

Banksia menziesii
and B. attenuata
woodland (VT01)

Occasional Eucalyptus
todtiana/Nuytsia floribunda/
Banksia illicifolia woodland B.
menziesii B attenuata sparse
shrubland Xanthorrhoea
preissii diverse heathland

Likely FCT
21c, possibly
FCT 23a

1

GHD reported that 4.88 ha was not surveyed due to access restrictions, but was inferred as VT01. This value
has been listed as ‘Not Surveyed’ at the bottom of this table.
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TABLE K: VEGETATION TYPES WITHIN THE SURVEY AREA AND THE DEVELOPMENT ENVELOPE

Vegetation Type

Description

Floristic
Community
Type
(FCT)

Extent
in
Survey
Area
(ha)

Extent in
Development
Envelope (ha)

Composition
of
Development
Envelope (%)

Regelia inops
Hypocalymma
angustifolium
shrubland (VT02)

Isolated trees of Melaleuca
preissiana/Banksia ilicifolia/
B. littoralis shrubland Regelia
inops Hypocalymma
angustifolium closed
herbland Phlebocarya
ciliatum Dasypogon
bromeliifolius

No
alignment
with any FCT

6.44

2.16

1.81

Banksia spp.
isolated trees
Regelia inops
Hypocalymma
angustifolium
shrubland
(VT02a)

Isolated clumps of trees B.
attenuata/B. ilicifolia/ B.
shrubland Regelia inops
Hypocalymma angustifolium
closed herbland Phlebocarya
ciliatum, Dasypogon
bromeliifolius

May align
with FCTs
21c, 23a

0.49

0.49

0.41

Melaleuca
preissiana open
woodland
(VT02b)

Melaleuca preissiana open
woodland over Regelia inops,
Hypocalymma angustifolium,
Astartea fascicularis
shrubland with Lepidosperma
longitudinale, Lyginia
imberbis, Hypolaena exsulca
sparse sedgeland over
Phlebocarya ciliatum,
Dasypogon bromeliifolius
herbland

Likely FCT 4

1.92

-

-

Melaleuca
preissiana M.
rhaphiophylla
open woodland
(VT03)

Melaleuca preissiana M.
rhaphiophylla open woodland
isolated clumps Juncus
pallidus closed grassland
*Cynodon dactylon *Cenchrus
clandestinus

No
alignment
with any FCT

2.94

2.89

2.42

Adenanthos
cygnorum
shrubland (VT04)

Isolated clumps of trees
Corymbia calophylla
Eucalyptus todtiana sparse
shrubland Adenanthos
cygnorum sparse grassland
*Cenchrus setaceus

No
alignment
with any FCT

3.95

2.98

2.50

No
alignment
with any FCT

1.06

0.10

0.08

Eucalyptus rudis
Melaleuca
rhaphiophylla
open forest
(VT05)

Eucalyptus rudis Melaleuca
rhaphiophylla open forest
introduced herbland/
grassland
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TABLE K: VEGETATION TYPES WITHIN THE SURVEY AREA AND THE DEVELOPMENT ENVELOPE

Vegetation Type

Floristic
Community
Type

Description

(FCT)

Extent
in
Survey
Area
(ha)

Extent in
Development
Envelope (ha)

Composition
of
Development
Envelope (%)

Scattered natives
amongst weeds
(VT06)

Isolated trees Corymbia
calophylla/ Eucalyptus rudis/
E. todtiana/ E.
gomphocephala/ *Eucalyptus
spp. introduced herbland/
grassland

No clear
alignment
with any FCT

26.69

19.56

16.38

Corymbia
calophylla open
woodland (VT08)

Corymbia calophylla open
woodland Jacksonia
furcellata Acacia pulchella
sparse mid shrubland
Phlebocarya ciliatum
Dasypogon bromeliifolius
herbland

No clear
alignment
with any FCT

1.14

0.06

0.05

Melaleuca
rhaphiophylla
woodland (VT09)

Melaleuca rhaphiophylla
Eucalyptus rudis woodland
Lepidosperma longitudinale
Juncus pallidus open
sedgeland Centella asiatica
closed herbland

May align
FCT 03

0.40

-

-

No clear
alignment
with any FCT

23.21

20.80

17.42

Cleared / railway

75.10

66.49

55.68

Not surveyed by GHD (2019b)

4.88

0.01

0.01

157.90

119.41

100

Not representative of native vegetation
Grassland/
Herbland (VT07)

Weedy closed grassland/
herbland with occasional
natives

TOTAL AREA

6.4.4

Vegetation Condition

The condition of remnant vegetation in the development envelope ranged from Very Good to
Degraded-Completely Degraded (Table L; Figures 13.1 to 13.9).
More than 90% of the development envelope is comprised of cleared areas associated with roads,
rail and infrastructure or vegetation communities that were mapped as Degraded-Completely
Degraded. The vegetation structure of these communities has been severely impacted by historic
activities, such as clearing, dieback and weed invasion.
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TABLE L: VEGETATION CONDITION IN THE SURVEY AREA AND THE DEVELOPMENT ENVELOPE
Condition

Extent in Survey
Area (ha)

Extent in Development
Envelope (ha)

Composition of Development
Envelope (%)

Excellent

1.98

-

-

Very Good

7.00

1.52

1.2

Good

7.38

3.39

2.84

Good - Degraded

3.68

1.48

1.24

Degraded

3.93

2.67

2.24

Degraded - Completely
Degraded

53.96

Cleared / railway

75.10

66.49

55.68

Not surveyed

4.88

0.01

0.01

157.91

119.422

100

TOTAL AREA

6.4.5

43.86

36.73

Flora Species

One hundred and eighty seven (187) flora taxa (including subspecies and varieties) representing 52
families and 140 genera were recorded from the survey area during the field surveys. This total
comprised 119 native taxa and 68 introduced flora taxa. Dominant families recorded from the survey
area included Myrtaceae (28 taxa), Fabaceae (25 taxa) and Proteaceae (16 taxa).
The uplands centred on the Bassendean Dunes and Dandaragan Plateau are known for species rich
understorey. The number of taxa typically recorded in 100 m 2 within this area ranges from 30-59
taxa (Government of Western Australia, 2000 as cited in GHD, 2019b). Based on described quadrats,
species diversity ranged from 8 to 39 taxa (average 20) per 100 m2. The highest floristic diversity was
recorded in Quadrat 1 (located within VT01) with 39 taxa. The species diversity recorded during the
flora and vegetation surveys demonstrate that the TCL Proposal area has a low to moderate species
diversity, with a lower floristic diversity compared to historic records for the area. The lower diversity
is attributed to disturbance through clearing, weed invasion and dieback.
6.4.6

Conservation Significant Flora Species

GHD’s (2018b) desktop review identified the potential presence of 85 conservation significant
(threatened and priority listed) flora species within 5 km of the survey area (Table M). This was
comprised of:


27 taxa listed under the EPBC Act and/or as Threatened under the BC Act 2016;



Six Priority 1 taxa;



Nine Priority 2 taxa;



27 Priority 3 taxa; and



16 Priority 4 taxa.

2

There is a minor difference in the total areas for vegetation types and vegetation condition due to rounding of
values.
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A high number of the conservation significant species are within 1 km of the survey area; which is
largely a result of its proximity to the Brixton Street Wetlands (GHD, 2019b). The Brixton Street
Wetlands is the most floristically diverse Bush Forever site on the Swan Coastal Plain and contains a
number of rare and restricted plant species and vegetation communities (DoEE 2018 in GHD, 2019b).
A large proportion of the significant flora found within the Brixton Street Wetlands are unlikely to be
present within the survey area due to the cleared and degraded nature of the survey area or a lack of
suitable habitat being present for these species.
In addition to the targeted survey conducted on 6 October 2017, a field survey by GHD botanists
(15.5 person days) targeting significant flora species was conducted between 19 September and
11 October 2018 and on 12 December 2018. The survey period coincided with the optimal flowering
period for the majority of the conservation significant species that were considered likely to be
present in the survey area. The sampling method involved the botanists walking approximately 5m
apart in area of native vegetation, equating to a 2.5m search area either side of the walked traverse.
Track logs of walked traverses (see Figure 2 contained in Appendix 5) were captured using Garmin
GPS and Nomad Juno units. GHD (2019b) completed a likelihood of occurrence assessment following
completion of field surveys. The assessment took into account previous and closest records, habitat
requirements, survey efficacy, survey intensity, flowering times and the cryptic nature of the species.
Table M divides the conservation significant species identified from the desktop search into the
following categories:


Known to occur: species was recorded in the survey area during field surveys.



Unlikely to occur: species has been previously recorded within 5 km of the survey area, but there
is no suitable habitat in the survey area.

Although the list of conservation significant species is extensive, only two conservation significant
taxa were recorded in the survey area and one of these species was recorded in the development
envelope. These were:


Caladenia huegelii – listed as Threatened under the BC Act and Endangered under the EPBC Act.
The species was not recorded in the development envelope, but was recorded within the survey
area in Caladenia Grove Reserve (15 plants) – see Figure 12.5. It was also recorded outside of the
survey area in Banksia woodland between Karel Avenue and Ken Hurst Park – Bush Forever Site
245 (GHD, 2019a). A total of 13 individuals were recorded during the survey, with all but two
individuals in areas where the species had been previously recorded (Figure 12.4). The other two
plants were recorded close to known populations. Some specimens were recorded
approximately 15 m north of the development envelope in bushland located west of Ken Hurst
Park (Figure 12.4) and approximately 15m north of the development envelope near Ranford
Road in Caladenia Grove Reserve (Figure 12.5). The species is also known to occur within Ken
Hurst Park and Jandakot Airport Bushland. GHD (2019a) noted that the species appears relatively
robust in that it occurs within somewhat disturbed areas (weeds, close to infrastructure and old
tracks) suggesting that it is able to persist in disturbed bushland areas.



Dodonaea hackettiana - listed as a Priority 4 taxon. Five individuals of this species was recorded
at the Ranford Road station site (Figure 12.5).

After completing a review of available habitats, species habits and form as well as conducting a
thorough field survey, GHD (2019b) concluded that no other conservation significant species were
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likely to be present in the survey area. This conclusion was further supported by the results of
additional targeted investigations (GHD, 2019a) for threatened flora which did not record any
conservation flora species in the development envelope.
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act
En

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

Tuberous, perennial, herb, 0.25-0.6 m
high. Fl. green & cream & red, Sep to
Oct. Grey or brown sand, clay loam.

Possible – this species was not recorded in the
development envelope. However, there is 4.36 ha of
suitable habitat (VT01 – 3.87 ha and VT02a – 0.49 ha)
in the development envelope. The species was
recorded in the survey area in close proximity to the
development envelope and therefore was deemed as
possibly occurring in the development envelope. This
species occurs in Banksia woodland communities on
well drained sands.

Erect shrub or tree, 1-5 m high. Fl.
yellow-green/red, mainly Jul to Oct.
Sand. Outcropping limestone.

Known – the species was previously recorded by GHD
(2013) at the Ranford Road site. The species was also
recorded by PGV Environmental (2018) at the Ranford
Road site.

Orchidaceae

Caladenia huegelii

T

Sapindaceae

Dodonaea hackettiana

P4

Poaceae

Austrostipa bronwenae

T

Cr

Robust grass 60 cm high, Fl. Green, Sep.
Sandy loam

Unlikely – some suitable habitat was found within the
survey area. However, the survey was undertaken
during the optimal flowering period and has been
thoroughly surveyed.

Dasypogonaceae

Calectasia cyanea

T

Cr

Rhizomatous, clump forming, woody
perennial, herb, 0.1-0.6 m high, to 0.3 m
wide. Fl. blue/purple, Jun to Oct. White,
grey or yellow sand, gravel.

Unlikely – very limited habitat was found within the
survey area. This species is not cryptic and the survey
was undertaken during the reported flowering period.

Proteaceae

Grevillea thelemanniana

T

Cr

Spreading, lignotuberous shrub, 0.3-1.5
m high. Fl. pink-red, May to Nov. Sand,
sandy clay. Winter-wet low-lying flats

Unlikely – some suitable habitat was found within the
survey area. However, this species is not cryptic and
the survey was undertaken during the reported
flowering period.

Unlikely to Occur
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

Amaranthaceae

Ptilotus pyramidatus

T

Cr

Small herb. Fl. White and pink, Oct.
Sandy clay. Floodplains

Unlikely – no habitat description is available for this
species. However, it is not cryptic and the survey was
undertaken during the reported flowering period.

Proteaceae

Synaphea sp. Fairbridge Farm

T

Cr

Dense, clumped shrub, to 0.3 m high, to
0.4 m wide. Fl. yellow, Oct. Sandy with
lateritic pebbles. Near winter-wet flats,
in low woodland with weedy grasses.

Unlikely – some suitable habitat was found within the
survey area associated with seasonally wet plains and
clay/loamy soils. However, these areas have been
cleared or are degraded and include vegetation types
VT08 and VT09. Targeted survey for the species was
undertaken during the reported flowering period.

Ericaceae

Andersonia gracilis

T

En

Slender erect or open straggly shrub,
0.1-0.5 m high. Flowers white-pinkpurple from September to November.
White/grey sand, sandy clay, gravelly
loam. Winter-wet areas, near swamps.

Unlikely – limited suitable habitat was found within
the survey area. This species is not cryptic and the
survey was undertaken during the reported flowering
period.

Proteaceae

Banksia mimica

T

En

Prostrate, lignotuberous shrub, 0.15-0.4
m high. Fl. yellow-brown, Dec or Jan to
Feb. White or grey sand over laterite,
sandy loam.

Unlikely – no suitable habitat was found within the
survey area.

Myrtaceae

Calytrix breviseta subsp.
breviseta

T

En

Shrub, 0.4-1 m high. Fl. purple-blue, Oct
to Nov. Sandy clay. Swampy flats.

Unlikely – some suitable habitat was found within the
survey area associated with seasonally wet plains and
sandy clay soils. However, these areas have been
cleared or are degraded.

Myrtaceae

Chamelaucium sp. Gingin

T

En

Erect open branching shrub with white
flowers. Height: to ca 1.8 m. Fl white,
Sep - Dec. white/grey sand.

Unlikely – species previously recorded >50 km away.
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

Myrtaceae

Darwinia apiculata

T

En

Densely branched shrub, 0.4-0.5 m high.
Fl. green & yellow/red, Oct. Lateritic
soils.

Unlikely – no suitable habitat was found within the
survey area.

Orchidaceae

Diuris purdiei

T

En

Tuberous, perennial, herb, 0.15-0.35 m
high. Fl. yellow, Sep to Oct. Grey-black
sand, moist. Winter-wet swamps.

Unlikely – there is some suitable habitat in the survey
area in areas mapped as vegetation types VT02, VT03,
VT08 and VT09. Targeted searches for this species
were undertaken throughout the survey area during
the reported flowering period.

Orchidaceae

Drakaea elastica

T

En

Tuberous, perennial, herb, 0.12-0.3 m
high. Fl. red & green & yellow, Oct to
Nov. White or grey sand. Low-lying
situations adjoining winter-wet swamps.

Unlikely – there is some suitable habitat in the survey
area in areas mapped as vegetation types VT01, VT02
and VT08. Targeted searches for this species were
undertaken throughout the survey area during the
reported flowering period.

Scrophulariaceae

Eremophila glabra subsp.
chlorella

T

En

Prostrate & spreading or sprawling
shrub, 0.2-1 m high. Fl. green-yellow, Jul
to Nov. Sandy clay. Winter-wet
depressions.

Unlikely – some suitable habitat was found within the
survey area. However, the survey was undertaken
during the optimal flowering period and would have
been found during the survey if present.

Myrtaceae

Eucalyptus x balanites

T

En

(Mallee), to 5 m high, bark rough, flaky.
Fl. white, Oct to Dec or Jan to Feb. Sandy
soils with lateritic gravel.

Unlikely – no suitable habitat was found within the
survey area.

Proteaceae

Grevillea curviloba subsp.
incurva

T

En

Prostrate to erect shrub, 0.1-2.5 m high.
Fl. white-cream, Aug to Sep. Sand, sandy
loam. Winter-wet heath.

Unlikely – suitable habitat was found within the
survey area. However, this species has previously
been recorded >10 km away.

Cyperaceae

Lepidosperma rostratum

T

En

Rhizomatous, tufted perennial, grass-like
or herb (sedge), 0.5 m high. Fl. brown.

Unlikely – some suitable habitat was found within the
survey area. However, this species is not cryptic and
the survey was undertaken during the reported
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

Jul, Sep – Nov. Peaty sand, clay.

flowering period.

Proteaceae

Synaphea stenoloba

T

En

Caespitose shrub, 0.3-0.45 m high. Fl.
yellow, Aug to Oct. Sandy or sandy clay
soils. Winter-wet flats, granite.

Unlikely – no suitable habitat was found within the
survey area.

Macarthuriaceae

Macarthuria keigheryi

T

En

Erect or spreading perennial, herb or
shrub, 0.2-0.4 m high, 0.3-0.6 m wide. Fl.
Sep to Dec or Feb to Mar. White or grey
sand.

Unlikely – no suitable habitat was found within the
survey area. The survey was undertaken during the
reported flowering period, however this species can
be cryptic.

Orchidaceae

Thelymitra dedmaniarum

T

En

Tuberous, perennial, herb, to 0.8 m high.
Fl. yellow, Nov to Dec or Jan. Granite.

Unlikely – no suitable habitat was found within the
survey area.

Orchidaceae

Thelymitra stellata

T

En

Tuberous, perennial, herb, 0.15-0.25 m
high. Fl. yellow & brown, Oct to Nov.
Sand, gravel, lateritic loam.

Unlikely – no suitable habitat was found within the
survey area.

Fabaceae

Acacia anomala

T

Vu

Slender, rush-like shrub, 0.2-0.5 m high.
Fl. yellow, Aug to Sep. Lateritic soils.
Slopes.

Unlikely – no suitable habitat found within the survey
area.

Proteaceae

Conospermum undulatum

T

Vu

Erect, compact shrub, 0.6-2 m high. Fl.
white-other, May to Oct. Grey or yelloworange clayey sand.

Unlikely – some suitable habitat was found within the
survey area. The survey was undertaken during the
optimal flowering period and this species is not
cryptic.

Orchidaceae

Diuris micrantha

T

Vu

Tuberous, perennial, herb, 0.3-0.6 m
high. Fl. yellow & brown, Sep to Oct.
Brown loamy clay. Winter-wet swamps,
in shallow water.

Unlikely – there is limited suitable habitat for this
species in the survey area. Previous records are
located >10 km away.
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

Orchidaceae

Drakaea micrantha

T

Vu

Tuberous, perennial, herb, 0.15-0.3 m
high. Fl. red & yellow, Sep to Oct. Whitegrey sand.

Unlikely – there is some suitable habitat in the survey
area in areas mapped as vegetation types VT01, VT02
and VT02a. Targeted searches for this species were
undertaken throughout the survey area during the
reported flowering period.

Cyperaceae

Eleocharis keigheryi

T

Vu

Rhizomatous, clumped perennial, grasslike or herb (sedge), to 0.4 m high. Fl.
green, Aug to Nov. Clay, sandy loam.
Emergent in freshwater: creeks,
claypans.

Unlikely – no suitable habitat was found within the
survey area. This species can be cryptic however the
survey was undertaken during the reported flowering
period.

Cyperaceae

Tetraria australiensis

T

Vu

Rhizomatous, tufted perennial, grass-like
or herb (sedge), to 1 m high. Fl. brown,
Nov to Dec. Grey sand

Unlikely – suitable habitat was found within the
survey area. The species can be cryptic, but a
targeted survey at the optimal flowering time for the
species did not locate the species.

Fabaceae

Acacia lasiocarpa var.
bracteolata long peduncle
variant

P1

Shrub, 0.4-1.5 m high. Fl. yellow, May or
Aug. Grey or black sand over clay.
Swampy areas, winter wet lowlands.

Unlikely – limited suitable habitat was found within
the survey area. However, these areas are
predominantly cleared or highly disturbed. This
species is not cryptic.

Portulacaceae

Calandrinia sp. Piawaning

P1

Decumbent to erect annual, herb, to
0.08 m high. Fl. pink, Oct. Brown/grey
silty sandy loam over granite. Near
pools, small rise within large saline
valley flats, disturbed shrubland.

Unlikely – no suitable habitat was found within the
survey area.

Haemodoraceae

Haloragis scoparia

P1

Perennial, herb, 0.3-0.6 m high. Clay
over Limestone

Unlikely – no suitable habitat was found within the
survey area.
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

Araliaceae

Hydrocotyle striata

P1

Herb. Clay. Springs. Winter wet creek

Unlikely – no suitable habitat was found within the
survey area.

Amaranthaceae

Ptilotus sericostachyus subsp.
roseus

P1

Prostrate to ascending perennial, herb.
Fl. pink-white, Sep to Dec.

Unlikely – no habitat description is available for this
species. This species is not cryptic and the survey was
undertaken during the reported flowering period.

Cyperaceae

Schoenus sp. Beaufort

P1

Annual, grass-like or herb (sedge), ca
0.05 m high. Fl. green. Sep – Oct. Mud.
Winter-wet claypans.

Unlikely – some suitable habitat was found within the
survey area. This species can be cryptic, but the
survey was undertaken during the reported flowering
period.

Fabaceae

Acacia benthamii

P2

Shrub, ca 1 m high. Fl. yellow, Aug to
Sep. Sand. Typically on limestone
breakaways.

Unlikely – no suitable habitat found within the survey
area.

Polygalaceae

Comesperma griffinii

P2

Annual or perennial, herb, to 0.15 m
high. Fl. white, Oct. Yellow or grey sand.
Plains.

Unlikely – suitable habitat was found within the
survey area. Suitable habitat included vegetation
types VT01, VT02, VT02a and VT08. Targeted surveys
for this species were undertaken during the reported
flowering period.

Polygalaceae

Comesperma rhadinocarpum

P2

Perennial, herb. Fl. blue, Oct to Nov.
Sandy soils.

Unlikely – suitable habitat was found within the
survey area. Suitable habitat included vegetation
types VT01, VT02, VT02a and VT08. Targeted surveys
for this species were undertaken during the reported
flowering period.

Fabaceae

Isotropis cuneifolia subsp.
glabra

P2

Prostrate to ascending, spreading
perennial, herb or shrub, 0.05-0.15 m
high. Fl. yellow/orange & red, Sep. Sand,

Unlikely – some suitable habitat was found within the
survey area. This species can be cryptic. However, the
survey was undertaken during the reported flowering
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

clay loam. Winter-wet flats.

period.

Restionaceae

Lepyrodia curvescens

P2

Dioecious, shortly creeping, tufted
rhizomatous, herb, 0.24-0.4 m high,
rhizomes on surface or to 1 cm deep. Fl.
Sep to Nov. Sand, laterite. Seasonally
inundated swampland.

Unlikely – some suitable habitat was found within the
survey area. However, the survey was undertaken
during the reported flowering period.

Cyperaceae

Schoenus loliaceus

P2

Annual, grass-like or herb (sedge), 0.030.06 m high. Fl. Aug to Nov. Sandy soils.
Winter-wet depressions.

Unlikely – some suitable habitat was found within the
survey area. This species can be cryptic, but the
survey was undertaken during the reported flowering
period.

Rhamnaceae

Stenanthemum sublineare

P2

Erect shrub, to 0.1 m high. Fl. green, Oct
to Dec. Littered white sand. Coastal
plain.

Unlikely – no suitable habitat was found within the
survey area.

Orchidaceae

Thelymitra variegata

P2

Tuberous, perennial, herb, 0.1-0.35 m
high. Fl. orange & red & purple & pink,
Jun to Sep. Sandy clay, sand, laterite.

Unlikely – there is some suitable habitat in the survey
area in areas mapped as vegetation type VT01.
Targeted searches for this species were undertaken
throughout the survey area during the reported
flowering period.

Asparagaceae

Thysanotus sp. Badgingarra

P2

Perennial, herb (with tuberous roots), ca
0.35 m high. Fl. blue, Dec. Grey sand
with lateritic gravel.

Unlikely – no suitable habitat was found within the
survey area.

Fabaceae

Acacia horridula

P3

Harsh, slender, single-stemmed shrub,
0.3-0.6(-1) m high. Fl. yellow, May to
Aug. Gravelly soils over granite, sand.
Rocky hillsides.

Unlikely – no suitable habitat found within the survey
area.
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

Myrtaceae

Babingtonia urbana

P3

Spreading shrub to 1 m tall x 1.5 m wide.
Flowers pink, Jan to Feb. Winter wet.

Unlikely – there is some suitable habitat in the survey
area in areas mapped as vegetation type VT09. The
survey was undertaken outside of the flowering
period, but this species is not cryptic and would be
identifiable if present.

Proteaceae

Banksia pteridifolia subsp.
vernalis

P3

Prostrate, lignotuberous shrub, to 0.4 m
high. Fl. cream-white/yellow, Sep to Oct.
White/grey sand over laterite.

Unlikely – no suitable habitat was found within the
survey area.

Myrtaceae

Beaufortia purpurea

P3

Erect or spreading shrub, 0.3-1.5 m high.
Fl. red-purple, Oct to Dec or Jan to Feb.
Lateritic or granitic soils. Rocky slopes.

Unlikely – no suitable habitat was found within the
survey area.

Byblidaceae

Byblis gigantea

P3

Small, branched perennial, herb (or subshrub), to 0.45 m high. Fl. pinkpurple/white, Sep to Dec or Jan. Sandypeat swamps. Seasonally wet areas.

Unlikely – limited suitable habitat was found within
the survey area which is predominantly in a degraded
condition. The survey was undertaken during the
reported flowering period.

Cyperaceae

Carex tereticaulis

P3

Monoecious,
rhizomatous,
tufted
perennial, grass-like or herb (sedge), 0.7
m high. Fl. brown, Sep to Oct. Black
peaty sand.

Unlikely – limited suitable habitat was found within
the survey area which is predominantly in a degraded
condition. This species can be cryptic however the
survey was undertaken during the reported flowering
period.

Asparagaceae

Chamaescilla gibsonii

P3

Clumped tuberous, herb. Fl. blue, Sep.
Clay to sandy clay. Winter-wet flats,
shallow water-filled claypans.

Unlikely – very limited habitat present within the
survey area. This species can be cryptic and the
survey was undertaken during the reported flowering
period.

Cyperaceae

Cyathochaeta teretifolia

P3

Rhizomatous,
clumped,
robust
perennial, grass-like or herb (sedge), to

Unlikely – no suitable habitat was found within the
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

2 m high, to 1.0 m wide. Fl. brown. Grey
sand, sandy clay. Swamps, creek edges.

survey area.

Goodeniaceae

Dampiera triloba

P3

Erect perennial, herb or shrub, to 0.5 m
high. Fl. blue, Aug to Dec. Loamy sand

Unlikely - some suitable habitat was found within the
survey area. This species is not cryptic and the survey
was undertaken during the reported flowering period.

Apiaceae

Eryngium pinnatifidum subsp.
palustre

P3

Tuberous perennial herb (20 cm). Whitepale blue flowers, Sep to Nov. Grey
sand. Winter wet depressions

Unlikely – limited habitat was found within the
survey area. This species is not cryptic and the survey
was undertaken during the reported flowering period.

Apiaceae

Eryngium sp. subdecumbens

P3

Caespitose perennial herb. Flowers
greenish, Sep to Nov. Winter wet
depressions

Unlikely – limited habitat was found within the
survey area. This species is not cryptic and the survey
was undertaken during the reported flowering period.

Haemodoraceae

Haemodorum loratum

P3

Bulbaceous, perennial, herb, 0.45-1.2(-2)
m high. Fl. black/brown-black/green,
Nov. Grey or yellow sand, gravel.

Unlikely – there is some suitable habitat in the survey
area in areas mapped as vegetation types VT01, VT02,
VT02a and VT08. Targeted searches for this species
were undertaken throughout the survey area during
the reported flowering period.

Proteaceae

Isopogon drummondii

P3

Shrub, multistemmed 40 cm high. Fl
yellow, Apr-Jun.Sand

Unlikely – suitable habitat was found within the
survey area. This species is distinct and would have
been detected during the surveys.

Fabaceae

Jacksonia gracillima

P3

Perennial tufted herb with narrow
leaves 10-40 cm long, with rose pink
flowers, Oct-Nov. Grey sand, winter wet

Unlikely – there is some suitable habitat in the survey
area in areas mapped as vegetation types VT02 and
VT02a. Targeted searches for this species were
undertaken throughout the survey area during the
reported flowering period. The species was recorded
in Tom Bateman Reserve adjacent to the survey area.
Based on the survey effort, if this species were
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

present in the survey area it would have been
identified.
Malvaceae

Lasiopetalum glutinosum
subsp. glutinosum

P3

Branched shrub, 1 m high. Fl pink, Sep to
Dec. Brown clayey sand over granite

Unlikely – no suitable habitat within the survey area.
The survey was undertaken during the reported
flowering period and would have been identified if
present.

Haemodoraceae

Meionectes tenuifolia

P3

Annual semi aquatic herb. Flowers in Oct
– Nov. Moist sandy clay

Unlikely – no suitable habitat was found within the
survey area.

Haemodoraceae

Myriophyllum echinatum

P3

Erect annual, herb, 0.02-0.03 m high. Fl.
red, Nov. Clay. Winter-wet flats.

Unlikely – some suitable habitat was found within the
survey area in areas mapped as vegetation type VT09.
Targeted searches for this species were conducted
during spring.

Haemodoraceae

Phlebocarya pilosissima
subsp. pilosissima

P3

Shortly rhizomatous, compactly tufted
perennial, grass-like or herb, 0.15-0.4 m
high. Fl. cream-white, Aug to Oct. White
or grey sand, lateritic gravel.

Unlikely – some suitable habitat was found within the
survey area. However, this species is not cryptic and
the survey was undertaken during the reported
flowering period and would have been identified if
present.

Cyperaceae

Schoenus pennisetis

P3

Tufted annual, grass-like or herb (sedge),
0.05-0.15 m high. Fl. purple-black, Aug
to Sep. Grey or peaty sand, sandy clay.
Swamps, winter-wet depressions.

Unlikely – some suitable habitat was found within the
survey area. This species can be cryptic, but the
survey was undertaken during the reported flowering
period and would have been identified if present.

Cyperaceae

Schoenus benthamii

P3

Tufted perennial, grass-like or herb
(sedge), 0.15-0.45 m high. Fl. brown, Oct
to Nov. White, grey sand, sandy clay.
Winter-wet flats, swamps.

Unlikely – there is some suitable habitat in the survey
area in areas mapped as vegetation types VT02,
VT02a and VT09. This species can be cryptic, but the
surveys were completed during the reported
flowering period.
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

Cyperaceae

Schoenus capillifolius

P3

Semi-aquatic tufted annual, grass-like or
herb (sedge), 0.05 m high. Fl. green, Oct
to Nov. Brown mud. Claypans.

Unlikely – there is some suitable habitat in the survey
area in areas mapped as vegetation type VT09. This
species can be cryptic, but the surveys were
completed during the reported flowering period.

Cyperaceae

Schoenus sp. Waroona

P3

Tufted annual, grass-like or herb (sedge),
0.02-0.06 m high. Fl. brown-red-green,
Oct to Nov. Clay or sandy clay. Winterwet flats.

Unlikely – limited suitable habitat was found in the
survey area. This species can be cryptic, but the
surveys were completed during the reported
flowering period.

Stylidiaceae

Stylidium aceratum

P3

Fibrous rooted annual, herb, 0.05-0.09
m high, leaves spathulate. Fl.
pink/white, Oct to Nov. Sandy soils.
Swamp heathland.

Unlikely – suitable habitat was found within the
survey area. Suitable habitat included vegetation
types VT01, VT02, VT02a and VT08. Extensive
targeted survey effort was undertaken during the
reported flowering period.

Stylidiaceae

Stylidium paludicola

P3

Reed-like perennial, herb, 0.35-1 m high.
Fl. pink, Oct to Dec. Peaty sand over
clay. Winter wet habitats.

Unlikely – there is some suitable habitat in the survey
area in areas mapped as vegetation types VT03 and
VT09. Extensive survey effort was undertaken during
spring.

Stylidiaceae

Stylidium periscelianthum

P3

Bulb-forming perennial, herb, 0.07-0.15
m high. Fl. pink, Sep to Oct. Loamy clay,
moist soils pockets. Wet flats, low
granitic hills.

Unlikely – very limited habitat was found within the
survey area. This species can be cryptic, however the
survey was undertaken during the optimal flowering
period and would have been identified if present.

Ericaceae

Styphelia filifolia

P3

Shrub, ca 50cm. Fl. white Feb-Mar.
Brown-grey sand

Unlikely – suitable habitat was found within the
survey area. Suitable habitat included vegetation
types VT01, VT02 and VT02a. Surveys were
undertaken outside the flowering period for this
species however, the species is not cryptic and would
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

be easily identifiable.
Asparagaceae

Thysanotus anceps

P3

Rhizomatous, leafless perennial, herb, to
0.4 m high. Fl. purple, Oct to Dec. White
or grey sand, lateritic gravel, laterite.

Unlikely – no suitable habitat was found within the
survey area.

Fabaceae

Acacia oncinophylla subsp.
patulifolia

P4

Shrub, 0.5-2.5(-3) m high, 'minni-ritchi'
bark, phyllodes 4-9 cm long, 3-6 mm
wide. Fl. yellow, Aug to Nov or Nov to
Dec. Granitic soils, occasionally on
laterite.

Unlikely –no suitable habitat found within the survey
area.

Aponogetonaceae

Aponogeton hexatepalus

P4

Rhizomatous or cormous, aquatic
perennial, herb, leaves floating. Fl.
green-white, Jul to Oct. Mud.
Freshwater: ponds, rivers, claypans.

Unlikely – areas of open water within the survey area
were associated with drainage and were highly
degraded. Therefore, no suitable habitat is present.
There is suitable habitat in areas immediately
adjacent to the survey area.

Centrolepidaceae

Centrolepis caespitosa

P4

Tufted annual, herb (forming a rounded
cushion up to 25 mm across). Fl. Oct to
Dec. White sand, clay. Salt flats, wet
areas.

Unlikely – limited suitable habitat was found within
the survey area. The survey was conducted during the
reported flowering period of this species and would
have been identified if present.

Haemodoraceae

Conostylis pauciflora subsp.
euryrhipis

P4

Rhizomatous, stoloniferous perennial,
grass-like or herb, 0.06-0.18 m high. Fl.
yellow, Aug to Oct. White, grey or yellow
sand. Consolidated dunes.

Unlikely – records of this species are restricted to the
coastline north of Wanneroo.

Droseraceae

Drosera occidentalis subsp.
occidentalis

P4

Fibrous-rooted, rosetted perennial,
herb, to 0.01 m high. Fl. pink/white, Nov
to Dec. Sandy & clayey soils. Swamps &

Unlikely – limited suitable habitat is present within
the survey area. This species can be cryptic, however
the survey was undertaken during the reported
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

wet depressions.

flowering period

Dilleniaceae

Hibbertia montana

P4

Erect, straggling or sprawling shrub, 0.10.7 m high. Fl. yellow, Jul to Oct. Loam
over granite, lateritic soils, gravel.
Granite rocks, lateritic ridges &
boulders, hills.

Unlikely –No suitable habitat found within the survey
area.

Araliaceae

Hydrocotyle lemnoides

P4

Aquatic, floating annual, herb. Fl. purple,
Aug to Oct. Swamps.

Unlikely – areas of open water within the survey area
were associated with drainage and were highly
degraded. Therefore, no suitable habitat is present.
There is suitable habitat in areas immediately
adjacent to the survey area.

Fabaceae

Jacksonia sericea

P4

Low spreading shrub, to 0.6 m high. Fl.
orange, usually Dec or Jan to Feb.
Calcareous & sandy soils.

Unlikely - no suitable habitat found within the survey
area.

Malvaceae

Lasiopetalum bracteatum

P4

Erect, open shrub, 0.4-1.5 m high. Fl.
pink-purple, Aug to Nov. Sandy clay,
clay, lateritic gravel. Along drainage
lines, creeks, gullies, granite outcrops.

Unlikely – some suitable habitat was found within the
survey area. However, the survey was undertaken
during the reported flowering period and would have
been identified if present.

Orchidaceae

Microtis quadrata

P4

Erect herb 40 cm, green/cream flowers,
Oct to Dec. Swamps

Unlikely – limited suitable habitat was found within
the survey area. Suitable vegetation types include
VT03 and VT09. Extensive survey effort was
undertaken during spring.

Menyanthaceae

Ornduffia submersa

P4

Aquatic annual, 0.3 cm high. Fl white,
Oct to Nov. Wetland

Unlikely – areas with open water within the survey
area were associated with drainage and were highly
degraded. Therefore, no suitable habitat is present.
However, there may be suitable habitat immediately
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TABLE M: LIKELIHOOD ASSESSMENT FOR CONSERVATION SIGNIFICANT FLORA (ADAPTED FROM GHD, 2019B)
Family

Taxon

Status
BC
Act

EPBC
Act

Description and closest record
information (if available) (WA
Herbarium 1998–, DBCA 2017)

Likelihood of Occurrence

adjacent to the survey area.
Cyperaceae

Schoenus natans

P4

Aquatic annual, grass-like or herb
(sedge), 0.3 m high. Fl. brown, Oct.
Winter-wet depressions.

Unlikely – very limited suitable habitat was found
within the survey area. One suitable vegetation type
may include VT09. Extensive targeted survey effort
was completed during spring.

Stylidiaceae

Stylidium longitubum

P4

Erect annual (ephemeral), herb, 0.050.12 m high. Fl. pink, Oct to Dec. Sandy
clay, clay. Seasonal wetlands.

Unlikely – very limited suitable habitat was found
within the survey area. One suitable vegetation type
may include VT09. Extensive targeted survey effort
was completed during spring.

Celastraceae

Tripterococcus sp.
brachylobus

P4

Erect perennial herb 80 cm high and 15
cm wide. Flowers green to yellow, Nov
to Dec. Grey sand

Unlikely – suitable habitat was found within the
survey area. Suitable habitat included vegetation
types VT01, VT02, VT02a and VT08. However, if
present, the species would have been identified given
the survey effort implemented.

Myrtaceae

Verticordia lindleyi subsp.
lindleyi

P4

Erect shrub, 0.2-0.75 m high. Fl. pink,
May or Nov to Dec or Jan. Sand, sandy
clay. Winter-wet depressions.

Unlikely –limited suitable habitat was found within
the survey area. Suitable vegetation types may
include VT02 and VT09. Extensive targeted survey
effort was completed during spring and this species is
not cryptic.
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6.4.6.1

Threatened Flora Habitat

There was one Priority 4 taxon that was recorded in the development envelope (Dodonaea
hackettiana – Priority 4) and one threatened taxon (Caladenia huegelii) was recorded in the survey
area, but outside of the development envelope. There is 4.36 ha of potentially suitable habitat for
Caladenia huegelii in the development envelope.
The presence of the other conservation significant flora listed as unlikely in Table M was eliminated
on the basis of there being unsuitable habitat for these species, or the available habitat has been
substantially degraded or cleared, or the species would have been identified during the intensive
field surveys if they were present.
Caladenia huegelii
Caladenia huegelii (Giant Spider Orchid) is generally found in deep sandy soils of Banksia spp. –
Eucalyptus marginata woodlands and favours areas of dense undergrowth. Suitable habitat within
the development envelope includes:


Banksia menziesii and B. attenuata woodland (VT01 = 3.87 ha).



Banksia spp. isolated trees Regelia inops Hypocalymma angustifolium (VT02a = 0.49 ha).

Areas of VT01 within the development envelope are shown in Figures 12.3 and 12.5, and the area of
VT02a is shown in Figure 12.5.
GHD employed a sampling method involved walking traverse spaced approximately 5 m apart in
areas of native vegetation (Degraded condition or better) over a 15.5 person-day survey period
between 19 September 2018 and 11 October 2018, and on 12 December 2018. Known suitable
habitat for the species was intensively searched. A total of 15 C. huegelii plants were recorded within
the Caladenia Grove Reserve and 13 individuals were recorded at several locations north of the
development envelope in areas of bushland within the western portion of Ken Hurst Park and in
bushland within the Roe Highway reservation west of Ken Hurst Park (Figure 12.4); however no
individuals were recorded within the development envelope. The closest specimens were recorded
approximately 15 m from the boundary of the development envelope in the Roe Highway
reservation and in Caladenia Grove Reserve. The survey was carried out during the reported
flowering period for this species (September – October).
Of the 4.36 ha of suitable habitat (VT01 and VT02a) that occurs within the development envelope
0.03 ha was rated as Very Good and therefore had dense undergrowth that is favourable for the
species to grow. The other areas of habitat that were rated as Good condition (2.92 ha), GoodDegraded (1.21 ha), or Degraded-Completely Degraded (0.21 ha) are likely to be less suitable due to
potential competition with weed species in the understorey. The species survives best in areas of
natural vegetation (Main Roads, 2004).
Areas of potentially suitable Caladenia huegelii habitat outside of the development envelope include
the following:


Bushland north of the rail reserve and south of Roe Highway including Ken Hurst Park (Bush
Forever Site 245);



Bushland south of the rail reserve including Ken Hurst Park (Bush Forever Site 245) and Jandakot
Airport Bushland (Bush Forever Site 388);
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Bushland south of the Ranford Road Station site within Jandakot Airport Bushland (Bush Forever
Site 388); and



Caladenia Grove Reserve (north east of the proposed Ranford Road Station, Figure 4.2).

The bushland in the vicinity of Roe Highway and the broader Jandakot area is known to be suitable
habitat for the species, with as many as 800 plants being recorded in this location (DEC, 2009).
Dodonaea hackettiana
This Priority 4 species is an erect shrub or tree that grows between 1 and 5m tall. It is found on sands
and in places where there may be limestone outcropping.
GHD (2013) recorded this species near the Ranford Road Waste Transfer station site, but did not
locate it during the 2017 and 2018 surveys. However, PGV Environmental (2018) recorded five
individuals of this species at the Ranford Road site within vegetation type VT01 in October 2018
(Figure 12.5).
6.4.7

Introduced Flora and Declared Pests

GHD (2019b) identified 62 introduced flora taxa within the survey area. The most commonly
recorded weed species were:


Hypochaeris glabra;



Ursinia anthemoides;



Solanum nigrum;



Pelargonium capitatum;



Gladiolus caryophyllaceus;



Ehrharta calycina;



Sonchus oleraceus;



Arctotheca calendula;



Briza minor; and



Cenchrus setaceus.

Six Declared Pests (under the Biosecurity and Management Act 2007 (WA)) and two Weeds of
National Significance (WONS) were identified within the survey area:


Zantedeschia aethiopica (Arum Lilly) – Declared Pest;



Moraea flaccida (One-leaf Cape Tulip) – Declared Pest;



Echium plantagineum (Paterson’s Curse) – Declared Pest;



Rubus laudatus (Blackberry) – Declared Pest;



Lantana camara (Lantana) – Declared Pest and WONS; and



Asparagus asparagoides (Bridal Creeper) – Declared Pest and WONS.
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6.4.8

Threatened and Priority Ecological Communities

A search of the EPBC Act Protected Matters Search Tool identified four EPBC Act listed TECs
potentially occurring in the survey area (Table N). The ecological communities identified from the
DBCA TEC/PEC are also shown in Table N.
The majority of the south-western section of the survey area overlays occurrences of Banksia
woodlands of the Swan Coastal Plain TEC. The north-eastern section of the survey area intersects one
occurrence of Herb rich shrublands in claypans TEC and four occurrences of Eucalyptus [Corymbia]
calophylla – Kingia australis woodlands on heavy soils of the Swan Coastal Plain TEC.
TABLE N: THREATENED AND PRIORITY ECOLOGICAL COMMUNITIES IDENTIFIED IN THE DESKTOP SEARCHES
Community Type

EPBC Act

Shrublands on dry clay flats
– SCP10a (TEC)

Critically
Endangered

Claypans with mid dense
shrublands of Melaleuca
lateritia over herbs (PEC)

DBCA

Location

Endangered

Populations have been recorded approximately
100 m north west of the survey area and
another population’s buffer zone overlays the
survey area at the north eastern extent.

Priority 1

One occurrence of this community occurs 3.5
km south of the survey area.

Herb rich shrublands in clay
pans – SCP08 (TEC)

Critically
Endangered

Vulnerable

Fifteen communities have been recorded,
locations include; approximately 100 m north
west of the survey area and <2 km east of the
survey area. The buffer zone of one community
overlays the survey area at the north eastern
extent.

Herb rich saline shrublands
in clay pans - SCP07 (TEC)

Critically
Endangered

Vulnerable

Four populations occur ~800 m north east of
the eastern tip of the survey area.

Shrublands and woodlands
of the eastern side of the
Swan Coastal Plain – SCP20c
(TEC)

Endangered

Critically
Endangered

~3 km east of the survey area.

Endangered

Critically
Endangered

Eleven communities have been recorded
adjacent to the north eastern extent of the
survey area. Five of these communities’ buffer
zones overlay the survey area.

Endangered

Ten communities have been recorded north
and south of the survey area. The closest
occurrence is ~1.3 km east.

Endangered

Seven communities have been recorded north
east of the survey area; the closest occurrence
is ~3 km east.

Eucalyptus [Corymbia]
calophylla - Kingia australis
woodlands on heavy soils,
Swan Coastal Plain – SCP3a
(TEC)
Shrublands and woodlands
on Muchea Limestone (TEC)

Endangered

Banksia attenuata
woodland over species rich
dense shrublands - SCP20a
(TEC)*

Endangered
TEC (part)
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TABLE N: THREATENED AND PRIORITY ECOLOGICAL COMMUNITIES IDENTIFIED IN THE DESKTOP SEARCHES
Community Type

EPBC Act

DBCA

Location

Endangered

Priority 3

989 occurrences of this community occur
within and around the survey area.

Vulnerable

Priority 3

Eight communities have been recorded north
of the survey area; the closest occurrence is ~3
km.

Southern wet shrublands,
Swan Coastal Plain – SCP02
(TEC)

Endangered

Two communities have been recorded north of
the survey area; the closest occurrence is ~5
km.

Corymbia calophylla Eucalyptus marginata
woodlands on sandy clay
soils of the southern Swan
Coastal Plain – SCP3b (TEC)

Vulnerable

One community recorded 3.2 km east.

Wooded wetlands which
support colonial waterbird
nesting areas (PEC)

Priority 2

One community recorded 3.0 km north.

Banksia woodlands of the
Swan Coastal Plain (TEC)
Banksia dominated
woodlands of the Swan
Coastal Plain IBRA region
(PEC)
Subtropical and Temperate
Coastal Saltmarsh (TEC)

Banksia ilicifolia woodlands
–SCP22 (PEC)*

Endangered
TEC (part)

Priority 2

Four occurrences of this community; the
closest is 700 m south.

Northern Spearwood
shrublands and woodlands –
SCP24 (PEC)*

Endangered
TEC (part)

Priority 3

One occurrence; 4.7 km south.

Low lying Banksia attenuata
woodlands or shrublands –
FCT 21c (PEC)*

Endangered
TEC (part)

Priority 3

Four occurrences of this community; the
closest is 800 m south.

* A component of the Endangered Banksia woodlands of the SCP EPBC listed TEC

Two conservation significant ecological communities were identified in the development envelope
(GHD, 2019b):


Banksia woodlands of the Swan Coastal Plain TEC;



Low lying Banksia attenuata woodlands or shrublands (FCT21c) PEC3.

Field observations and statistical analysis aligned the quadrats of GHD VT01 to FCT 21c. For these
areas to be classified as the Banksia Woodlands of the Swan Coastal Plain TEC key diagnostic
characteristics, condition thresholds and minimum patch sizes must be met.
The flora and vegetation survey (GHD, 2019b) has determined that the vegetation in the
development envelope is not representative of any of the other TECs listed in the Table N.
3

Community is also recognised as part of the Banksia Woodlands of the Swan Coastal Plain TEC, which is listed.

as Endangered under the EPBC Act
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6.4.8.1

Banksia Woodlands of the Swan Coastal Plain TEC

The Banksia Woodlands of the Swan Coastal Plain TEC is restricted to the SWA IBRA bioregion and
immediately adjacent areas, including the Dandaragan Plateau, from Jurien Bay in the north, to
Dunsborough in the south, and northwest on the Whicher and Darling escarpments (DoEE, 2016).
The ecological community typically occurs on well drained, low nutrient soils on sandplain landforms,
particularly deep Bassendean and Spearwood sands and occasionally on Quindalup sands
(DoEE, 2016).
During the field survey one vegetation type was assessed as meeting the key diagnostic
characteristics for the Banksia Woodlands TEC (VT01, FCT 21c), as outlined in DoEE (2016).
Specifically:


The survey area occurs in the SWA IBRA bioregion



The survey area occurs on sandplain landform, notably Bassendean sands



The vegetation types have a low woodland structure and the upper sclerophyllous layer
dominated or co-dominated by Banksia attenuata and/or B. menziesii. The understorey consists
of a mid-ground sclerophyllous shrub layer and/or a herbaceous ground layer of cord rushes,
sedges and perennial and ephemeral forbs that sometimes includes grasses.

FCT 21c can also be a component of the EPBC listed Banksia Woodlands of the Swan Coastal Plain
TEC. However, for it to be considered consistent with the EPBC listed TEC, the vegetation must meet
the key diagnostic criteria, condition thresholds and minimum patch sizes. GHD (2019b) determined
that not all of the areas mapped as the PEC are consistent with the TEC diagnostic criteria.
There is 12.47 ha of vegetation representative of the Banksia Woodlands TEC in the survey area.
Further analysis of the vegetation types identified four ‘patches’ in the survey area (GHD, 2019b)
(Figures 11.1 and 11.2 and summarised in Table O), these were:
Patch 1 (near Karel Avenue)
A total of 2.00 ha of Patch 1 is within the survey area, but the patch also extends outside of the
survey area (either side of Karel Avenue) covering an estimated 5.00 ha. GHD (2019b) estimated that
there is approximately 3 ha of Banksia vegetation in varying condition adjacent to the survey area
and south of Karel Avenue. Only 0.03 ha of Patch 1 is within the development envelope.
Patch 2 (near Ken Hurst Park)
A total of 1.05 ha of Patch 2 is in the survey area, but the patch extends outside of the survey area
covering an estimated 28 ha (associated with Ken Hurst Park). Additional Banksia communities
extend west of Ken Hurst Park on the northern side of the rail reserve covering approximately 4.0 ha
(GHD, 2019b). The vegetation associated with Patch 2 is outside of the development envelope.
Patch 3 (Ranford Road site)
A total of 4.54 ha of Patch 3 is in the survey area, but the patch extends outside of the survey area
covering an estimated 17 ha (part of Ranford Road bushland / Bush Forever Site 388). An area of
2.29 ha of Patch 3 is within the development envelope.
Patch 4 (Caladenia Grove Reserve - not surveyed due to access restrictions)
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GHD (2019b) estimated that this patch occupies approximately 4.88 ha. However, the patch was
unable to be surveyed due to access restrictions. PGV Environmental (2018) recorded 1.10 ha of
wetland vegetation (Regelia ciliata/Hypocalymma angustifolium low closed heath) within this Patch.
The wetland vegetation is not representative of this TEC. Therefore, the actual area of vegetation in
Patch 4 consistent with the Banksia Woodlands of the Swan Coastal Plain TEC is approximately
3.78 ha. However, this patch is located outside of the development envelope.
TABLE O: BANKSIA WOODLANDS OF THE SWAN COASTAL PLAIN TEC BY CONDITION RATING
Patch
Number
1

2

Location

Near Karel Avenue (Figure
11.1)

North of railway corridor and
Ken Hurst Park (Figures 11.1
and 11.2)

3

South of Jandakot Eastern Link
Road (Figure 11.2)

4

In railway reserve north of
Caladenia Grove Reserve
(Figure 11.2)

Vegetation
Condition

Area of TEC within
Original
Development
Envelope (ha)

Area of TEC
within Revised
Development
Envelope (ha)

Excellent

0.10

-

Very Good

0.03

0.03

Good

0.38

-

Good-Degraded

-

-

Degraded

0.08

-

Excellent

-

-

Very Good

-

-

Good

-

-

Good

2.22

2.29

Inferred TEC (but
condition not
surveyed)

0.04

-

2.85

2.32

TOTAL AREA

6.4.8.2

Low-lying Banksia attenuata woodlands or shrublands PEC

This Priority 3 PEC (FCT 21c) occurs sporadically between Gingin and Bunbury, and is largely
restricted to the Bassendean Dune system. FCT 21c tends to occupy lower lying, wetter sites and is
variously dominated by Melaleuca preissiana, Banksia attenuata, B. menziesii, Regelia ciliata,
Eucalyptus marginata or Corymbia calophylla.
Areas of the FCT 21c align with vegetation type VT01 (Figures 12.1-12.9) and are generally found:


Near the junction of the rail reserve and Kwinana Freeway;



Near Karel Avenue;



Along the northern boundary of the rail reserve between Karel Avenue and Ken Hurst Park;



At the Ranford Road Station site including areas of bushland south of the development envelope;
and



At Caladenia Grove Reserve.
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Within the survey area there is 14.56 ha of vegetation consistent with the Priority 3 PEC (FCT 21c).
The vegetation is in variable condition, rated from Excellent to Degraded-Completely Degraded
(Table P). Within the development envelope there is 3.88 ha of vegetation representative of FCT 21c,
which includes:


A patch near the junction of the development envelope and Kwinana Freeway (Figure 14.1);



A small linear patch along the northern boundary of the development envelope near the
Western Power site on Training Place (Figure 14.2);



A small patch west of Karel Avenue (Figure 14.2);



Two patches at the Ranford Road station site (Figure 14.3); and



A small area of vegetation between Ranford Road and the western boundary of Caladenia Grove
Reserve (Figure 14.3).

Of the above areas of the PEC in the development envelope, 2.32 ha is also representative of the
Banksia Woodland of the Swan Coastal Plain TEC and the balance (1.56 ha) representative of the PEC
only.
TABLE P: EXTENT OF PRIORITY PEC WITHIN THE SURVEY AREA AND DEVELOPMENT ENVELOPE
Vegetation
Type

VT01

(ha)

Area of PEC within
Development Envelope
(ha)

Excellent

1.98

-

Very Good

0.27

0.03

Good

5.15

2.43

Good-Degraded

1.98

1.21

Degraded

0.09

-

Degraded-Completely
Degraded

0.21

Vegetation Condition

Not surveyed
TOTAL

6.4.9

Area of PEC within Survey Area

0.21

4.88

-

14.56

3.88

Phytophthora Dieback

The pathogen Phytophthora cinnamomi (referred as ‘Phytophthora dieback’ or ‘dieback’ in this
report) is a microscopic water mould that acts as an agent of environmental disease found in
vulnerable areas of Western Australia. Phytophthora dieback is the common name for the observable
disease result of interaction between the pathogen (P. cinnamomi) and the vegetation hosts
(susceptible plant species within vulnerable areas). It behaves largely as a necrotrophic pathogen
causing damage to the host plant’s root tissues because of infection and invasion (Glevan, 2018).
Glevan Consulting (Glevan) determined the presence of Phytophthora Dieback based on symptoms
and disease signatures displayed in susceptible vegetation. Three soil and tissue samples were taken
during the assessment to confirm field observations of the presence or absence of the disease. All
three samples tested negative for the presence of P. cinnamomi.
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The dieback survey area totalled 306.40 ha, however 267.10 ha was excluded from the assessment
due to the absence of vegetation or the exhibited vegetation being in a degraded or completely
degraded state where insufficient indicator species were present (Glevan, 2018). However, five
Phytophthora dieback infestations were observed within the remaining 39.30 ha interpretable area.
This comprised 12.40 ha of vegetation considered infested (31% of the assessable area). The area
calculations and the occurrence category descriptions are shown in Table Q.
TABLE Q: DIEBACK AREA CALCULATIONS AND OCCURRENCE CATEGORIES
Occurrence category

Description

Area
(ha)

Assessed Area
(%)

Infested
(with P. cinnamomi)

Areas that have plant disease symptoms consistent with the
presence of Phytophthora Dieback

12.4

31

Uninfested

Areas free of plant disease symptoms that indicate the
presence of Phytophthora Dieback.

26.9

69

Excluded

An area of high disturbance where natural vegetation is
unlikely to recover.

267.1

-

306.4

100

TOTAL AREA

The five infested areas are shown in Figure 15 which also includes data obtained from the Dieback
Information Delivery and Management System (DIDMS). The DIDMS Mapping Tools provide a
framework for standardising the collection, collation, management and sharing of Phytophthora
Dieback information in Western Australia.
The majority of the infestations were associated with water-gaining sites, where the entire watergaining section is already infested and the disease is slowly spreading outwards from the high
moisture area into the surrounding area (Glevan, 2018).
There is one location in which the development envelope intersects significantly into an area
mapped as infested. This occurs where the development envelope extends into the Canning Landfill
and Recycling Facility area on the Western side of Ranford Road, where a large infestation is present
and associated with a water-gaining site (Figure 15). The development envelope also slightly
intersects an infested area on the opposite side of Ranford Road at the northern boundary of
Caladenia Grove Reserve and also the narrow section of infested vegetation to the east of the
Reserve (Glevan, 2018).
Evidence of Phytophthora dieback was observed within the Tom Bateman Sporting Complex Reserve
which was excluded from assessment due to disturbance levels. Although it was limited to a very
small section of obvious disease expression and a single historical sample result, it appears likely that
the remnant vegetation in this area is almost entirely infested. The area contains several watergaining sections which are almost certainly infested in their entirety and the disease has likely spread
throughout the vegetated area surrounding these water-gaining sites (Glevan, 2018).
Several private properties bordering the survey area were observed to contain Phytophthora dieback
infestations, however as the adjoining sections of survey area were excluded from assessment (due
to high disturbance levels), it was not possible to map any parts of these infestations that may
intersect the survey area.

Aurora Environmental
PTA2018-001_ENVA_013_AT_V5
16 May 2019

Page 115 of 339

Thornlie – Cockburn Link
Referral Information with Additional Information

The Ken Hurst Park Strategic Management Plan 2014-2019 (Waters, 2014) includes mapping of the
extent of Phytophthora cinnamomi dieback infestation within Ken Hurst Park in 2002 and 2013
(Plate C). The extent of the dieback infestation is smaller in 2013 than in 2002. As dieback cannot be
eradicated from bushland, it is likely that the difference in the mapped extent at Ken Hurst Park is
related to a refinement of the original interpretation.
The assumed extent of dieback infestation at Ken Hurst Park is 20.94 ha (based on 2013 mapping –
Plate C). According to the management plan, the infestation is managed through the application of
phosphite and maintaining unfavourable conditions of closed tree canopy and deep litter to reduce
soil temperatures.
During their Triennial Phythophthora dieback occurrence assessment in 2014, Glevan Consulting
(2014) identified and mapped five dieback infestations comprising a total of 29.4 ha in remnant
vegetation surrounding the Jandakot Airport facilities. The closest infested areas to the TCL survey
area are shown in Figure 15.
PLATE C: EXTRACT FROM WATERS (2014) EXTENT OF DIEBACK INFESTATION IN 2002 AND 2013
WITHIN KEN HURST PARK.

6.4.10

Bush Forever Sites

The development envelope partially intersects four Bush Forever Sites:


Bush Forever Site 245: Ken Hurst Park;



Bush Forever Site 246: Canning and Southern Rivers, Beckenham to Martin/Kelmscott;
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Bush Forever Site 388: Jandakot Airport, Jandakot; and



Bush Forever Site 456: Nicholson Road Bushland, Langford/Thornlie (Tom Bateman Reserve).

A description of each Bush Forever Site is listed in Table R as well as a summary of the mapped
wetlands within the development envelope at each Bush Forever Site (Table S). The vegetation type
and condition of each Bush Forever site is shown in Figures 16.1 to 16.8.
Bush Forever Sites represent approximately 25% of the development envelope (29.45 ha), with 12.05
ha comprising native vegetation. However, approximately 80% of the Bush Forever Sites within the
development envelope are comprised of either cleared land (6.30 ha) or vegetation in DegradedCompletely Degraded condition (17.41 ha).
Of this 29.45 ha of Bush Forever Sites in the development envelope, 8.98 ha is within gazetted
railway reserves, representing approximately 7.5% of the development envelope (comprising the
whole portion of the rail corridor that is within Ken Hurst Park (Site 245) and part of Sites 246 and
456). Only 1.60 ha of the Bush Forever Sites in gazetted railway reserve comprises native vegetation.
This includes vegetation types VT01 (0.69 ha) within Bush Forever Site 388, VT05 (0.05 ha) within
Bush Forever Site 246 and VT06 (0.86 ha) within Bush Forever Sites 245, 246 and 388. The majority
of this vegetation is in Degraded-Completely Degraded condition (0.88 ha) with the balance being
Degraded (0.03 ha), Good-Degraded (0.12 ha) and Good (0.57). The other portion (15%) intersects
Bush Forever sites reserved as Parks and Recreation and Other Regional Roads.
TABLE R: BUSH FOREVER SITES WITHIN THE DEVELOPMENT ENVELOPE
Bush Forever Site
Ken Hurst Park,
Leeming
Site No. 245

Landform
Element3

Bassendean
Dunes

Vegetation
Type

Vegetation Condition

Area
(ha)

Cleared

Cleared

3.36

VT06

Degraded-Completely Degraded

0.76

Cleared

Cleared

2.02

Degraded

0.04

Degraded-Completely Degraded

0.05

VT06

Degraded-Completely Degraded

0.28

VT07

Degraded-Completely Degraded

11.14

Cleared

Cleared

0.56

Good

2.23

Good to Degraded

0.12

Very Good

1.49

Degraded

0.67

Good

0.49

Total
Area
(ha)

4.12

(Figures 16.1 and 16.2)

Canning and Southern
Rivers, Beckenham to
Martin / Kelmscott,
Site No. 246

Estuaries, Rivers
and Creeks

(Figures 16.7 and 16.8)

Jandakot Airport,
Jandakot, Site No. 388

Bassendean
Dunes

(Figures 16.3 and 16.4)

VT05
13.53

VT01
5.96
VT02
VT02a
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TABLE R: BUSH FOREVER SITES WITHIN THE DEVELOPMENT ENVELOPE
Bush Forever Site

Landform
Element3

Vegetation
Type

Good

0.35

Good to Degraded

0.04

Degraded-Completely Degraded

0.01

Cleared

Cleared

0.36

VT03

Degraded-Completely
Degraded

2.89

VT06

Degraded

0.25

VT06

Degraded-Completely
Degraded

2.27

VT08

Good

0.01

VT08

Good to Degraded

0.06

VT06

Nicholson Road
Bushland,
Langford/Thornlie, Site
No. 456

Foothills/Pinjarra
Plain

(Figures 16.5 and 16.6)

Vegetation Condition

Area
(ha)

Total
Area
(ha)

5.84

TOTAL 29.45 ha
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TABLE S: BUSH FOREVER SITES WITHIN THE DEVELOPMENT ENVELOPE AND WETLAND AREAS
Bush Forever Site

Area of Bush Forever
Site in Development
Envelope

Wetland Unique
Feature Identifier
(UFI)

4.12

6776

Ken Hurst Park,
Leeming
Site No. 245
Canning and
Southern Rivers,
Beckenham to
Martin / Kelmscott

13.53

7447

Wetland
Management
Category

Wetland Area within
the Bush Forever
Site (ha)

Resource
Enhancement
Wetland (REW)

0.60

REW

3.49

Vegetation
Type

14450
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REW

Multiple Use
Wetland (MUW)

0.43

2.46

Area in
Development
Envelope (ha)

Cleared

Cleared

0.50

VT06

DegradedCompletely Degraded

0.10

Cleared

Cleared

0.74

VT05

Degraded

0.04

DegradedCompletely Degraded

0.05

VT06

DegradedCompletely Degraded

0.06

VT07

DegradedCompletely Degraded

2.60

Cleared

Cleared

0.13

VT06

DegradedCompletely Degraded

0.10

VT07

DegradedCompletely Degraded

0.20

Cleared

Cleared

1.14

VT06

DegradedCompletely Degraded

0.12

VT07

Degraded-

1.20

Site No. 246

7449

Vegetation
Condition
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TABLE S: BUSH FOREVER SITES WITHIN THE DEVELOPMENT ENVELOPE AND WETLAND AREAS
Bush Forever Site

Area of Bush Forever
Site in Development
Envelope

Wetland Unique
Feature Identifier
(UFI)

Wetland
Management
Category

Wetland Area within
the Bush Forever
Site (ha)

Vegetation
Type

Vegetation
Condition

Area in
Development
Envelope (ha)

Completely Degraded
14899

Jandakot Airport,
Jandakot

5.96

6.76

Cleared

Cleared

0.01

VT07

DegradedCompletely Degraded

6.75

14900

MUW

0.39

VT07

DegradedCompletely Degraded

0.39

6911

Conservation
Category
Wetland (CCW)

1.74

Cleared

Cleared

0.30

VT01

Good

1.31

Good-Degraded

0.12

VT06

Good

0.01

VT02

Very Good

0.07

Degraded

0.09

Cleared

Cleared

0.10

VT01

Good

0.14

VT02

Very Good

1.34

Degraded

0.50

VT02a

Good

0.42

VT06

Good

0.10

Site No. 388

6912

13332
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TABLE S: BUSH FOREVER SITES WITHIN THE DEVELOPMENT ENVELOPE AND WETLAND AREAS
Bush Forever Site

Area of Bush Forever
Site in Development
Envelope

Wetland Unique
Feature Identifier
(UFI)

5.84

7446

Nicholson Road
Bushland,
Langford/Thornlie

Wetland
Management
Category
CCW

Wetland Area within
the Bush Forever
Site (ha)
0.25

Vegetation
Condition

Cleared

Cleared

0.09

VT03

DegradedCompletely
Degraded

0.13

VT08

Good

0.01

Good-Degraded

0.02

Cleared

Cleared

0.05

VT03

DegradedCompletely
Degraded

2.67

Degraded

0.24

DegradedCompletely
Degraded

0.57

Good-Degraded

0.01

Site No. 456

13621

MUW

3.54

VT06

VT08
TOTAL
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29.45

22.42

Area in
Development
Envelope (ha)

Vegetation
Type

22.42
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6.4.11

Wetland Vegetation

The DBCA’s Geomorphic Wetlands of the Swan Coastal Plain dataset maps areas of wetlands on the
Swan Coastal Plain, identifying the extent of the wetland and a management category (CCW, REW or
MUW). According to this mapping there are 17 wetlands that intersect the development envelope
(Figures 17.1 to 17.9). Table T summarises the vegetation types and condition within each mapped
wetland that intersects the development envelope. A comprehensive analysis of the impacts on
wetlands is provided in Section 9 (Inland Waters), including a review of the wetlands that are
adjacent to the development envelope.
TABLE T: WETLAND VEGETATION ANALYSIS

UFI

Management
Category

Area in
Development
Envelope
(ha)

Vegetation
Type

6652

MUW

0.60

Nil

Cleared

0.60

6655

MUW

0.34

Nil

Cleared

0.34

6776

REW

0.60

Nil

Cleared

0.50

Degraded-Completely Degraded

0.10

Cleared

0.30

Good

1.30

Good-Degraded

0.12

Good

0.01

Degraded-Completely Degraded

0.01

Cleared

0.10

Good

0.14

Very Good

1.34

Degraded

0.50

VT02a

Good

0.42

VT06

Good

0.10

Very Good

0.07

Degraded

0.09

Cleared

2.33

Degraded-Completely Degraded

0.27

Cleared

0.23

Degraded-Completely Degraded

0.04

Cleared

0.01

Degraded-Completely Degraded

0.05

Cleared

7.24

VT06
Nil

6911

CCW

1.74

VT01

VT06
Nil
VT01
13332

REW

2.60

6912

CCW

0.16

7155

MUW

2.60

15299

REW

0.27

13537

REW

0.06

13621

MUW

14.36
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TABLE T: WETLAND VEGETATION ANALYSIS

UFI

Management
Category

Area in
Development
Envelope
(ha)

Vegetation
Type
VT03

2.67

Degraded

0.24

Degraded-Completely Degraded

2.22

VT07

Degraded-Completely Degraded

1.98

VT08

Good-Degraded

0.01

Cleared

0.11

VT03

Degraded-Completely Degraded

0.13

VT06

Degraded-Completely Degraded

0.06

Good

0.01

Good-Degraded

0.02

Cleared

0.96

VT06

Degraded-Completely Degraded

0.10

VT07

Degraded-Completely Degraded

0.20

Cleared

0.74

Degraded

0.04

Degraded-Completely Degraded

0.05

VT06

Degraded-Completely Degraded

0.06

VT07

Degraded-Completely Degraded

2.60

Cleared

0.01

VT07

Degraded-Completely Degraded

6.75

VT07

Degraded-Completely Degraded

0.39

Cleared

4.33

VT06

Degraded-Completely Degraded

2.73

VT07

Degraded-Completely Degraded

1.26

Cleared

0.01

Degraded-Completely Degraded

0.01

Nil

CCW

0.33

VT08
Nil
7499

REW

1.26

Nil

7447

REW

3.49

14899

MUW

6.76

14900

CCW

0.39

VT05

Nil

Nil
14450

7744

MUW

MUW

Aurora Environmental
PTA2018-001_ENVA_013_AT_V5
16 May 2019

8.32

0.02

Area (ha)

Degraded-Completely Degraded

VT06

7446

Vegetation Condition

Nil
VT06

TOTAL

43.90

TOTAL (EXCLUDING CLEARED LAND AND VT07)

12.91

TOTAL (DEGRADED OR BETTER)

4.41
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6.5

POTENTIAL IMPACTS

The potential impacts to flora and vegetation from construction and operation of the TCL Proposal in
the development envelope are summarised in Table U.
TABLE U: POTENTIAL CONSTRUCTION AND OPERATIONAL IMPACTS TO FLORA AND VEGETATION
Proposal
Stage

Impact
Type

Works/Operations

Potential Impacts

Construction

Direct

Clearing of native vegetation



Permanent loss of native vegetation



Permanent loss of TECs and PECs



Permanent loss of five individuals of a
Priority 4 species



Permanent loss of vegetation in Bush
Forever Sites



Permanent loss of vegetation growing in
association with wetlands



Introduction and spread of declared pests
and other weed species



Introduction and spread of dieback



Disturbance to vegetation outside of the
development envelope



Loss of conservation significant species,
TECs/PECs due to changes in local
hydrology



Decline in wetland vegetation in areas
adjacent to the development envelope as
a result of dewatering or groundwater
abstraction



Dust deposition on surrounding
vegetation



Introduction and spread of declared pests
and other weed species



Introduction and spread of dieback

Indirect

Operation

Indirect



Clearing of native vegetation



Cut and fill works



Excavation and construction
of roads, buildings and other
hard stand areas



Operation of plant machinery
and vehicles



Dewatering and groundwater
abstraction

Operation and maintenance of
the railway line

6.6

ASSESSMENT OF IMPACTS

6.6.1

Direct Impacts to Vegetation in the Development Envelope (Local Scale)

The development envelope contains 32.12 ha of native vegetation (Table T) comprised of:


9.07 ha of remnant vegetation in a condition rated Degraded or better; and



23.05 ha of remnant vegetation rated Degraded-Completely Degraded.
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TABLE T: VEGETATION TYPES AND CONDITION WITHIN THE DEVELOPMENT ENVELOPE

Vegetation Type

Condition

Area within
Development
Envelope
(ha)

Excellent

-

Total
(ha)

Vegetation
Degraded
or Better
Condition
(ha)

3.88

3.67

2.16

2.16

Native Vegetation

Banksia menziesii and B attenuata
woodland (VT01)

Very Good

0.03

Good

2.43

Good-Degraded

1.21

Degraded

-

Degraded -Completely
Degraded

0.21

Very Good

1.49

Degraded

0.67

Banksia spp. isolated trees Regelia inops
Hypocalymma angustifolium shrubland
(VT02a)

Good

0.49

0.49

0.49

Melaleuca preissiana M. rhaphiophylla
open woodland (VT03)

Degraded-Completely
Degraded

2.89

2.89

-

Good-Degraded

0.17

Degraded

1.66

2.98

1.83

Degraded-Completely
Degraded

1.15

Degraded

0.04

Degraded-Completely
Degraded

0.05

0.09

0.04

Good

0.46

Good-Degraded

0.05

Degraded

0.30

19.56

0.81

Degraded-Completely
Degraded

18.75

Good

0.01

Good-Degraded

0.06

0.07

0.07

32.12

32.12

9.07

20.80

20.80

-

Regelia inops Hypocalymma
angustifolium shrubland (VT02)

Adenanthos cygnorum shrubland (VT04)

Eucalyptus rudis Melaleuca rhaphiophylla
open forest (VT05)

Scattered natives amongst weeds (VT06)

Corymbia calophylla open woodland
(VT08)

TOTAL
Not representative of native vegetation
Grassland/Herbland (VT07)
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TABLE T: VEGETATION TYPES AND CONDITION WITHIN THE DEVELOPMENT ENVELOPE

Vegetation Type

Condition

Area within
Development
Envelope
(ha)

Total
(ha)

Vegetation
Degraded
or Better
Condition
(ha)

0.01

0.01

0.01

20.81

20.81

0.01

Not surveyed
TOTAL

Of the 32.12 ha of native vegetation within the development envelope, 9.07 ha (28.2% of native
vegetation) is in a Degraded or better condition. This represents approximately 7.6% of the
development envelope.
The above assessment demonstrates that the TCL Proposal has limited the extent of native
vegetation clearing required, by using the existing rail reserve and predominantly cleared areas
where possible.
6.6.2

Impacts to Vegetation at a Regional Scale and Local Government Scale

As outlined in Section 6.6.1, the implementation of the TCL Proposal requires very limited clearing of
native vegetation. The calculations in Table W account for the permanent loss of native vegetation in
a Degraded or better condition. Areas of VT07, vegetation in a Degraded-Completely Degraded and
cleared areas have been excluded from these calculations. Due to the degraded nature of the
vegetation within the development envelope, it is difficult to assign each vegetation type to a Heddle
Vegetation Complex, or Beard Vegetation Association. To undertake an analysis of the impact at a
local and regional, scale, the mapped vegetation types have been allocated to whichever Heddle
Complex or Beard Association that it is found within.
The changes to the amount of remnant vegetation remaining at a regional, sub-regional and local
government scale will be negligibly impacted by the implementation of the TCL Proposal.
Tables W and X demonstrate the scale of the impact at IBRA bio-region, IBRA sub-region, Perth &
Peel @ 3.5 million sub-region and local government scales for Beard Vegetation Associations and
Heddle Vegetation Complexes.
TABLE W: IMPACT OF TCL PROPOSAL ON BEARD VEGETATION ASSOCIATIONS REMAINING
Vegetation
Association

968

Pre-European
Extent (ha)

Current
Extent (ha)

Extent
After TCL
(ha)

Remaining
Before TCL (%)

Remaining
After TCL (%)

State: WA

296,877.84

94,970.94

94,970.90

31.99

31.99

SWA IBRA
bioregion

136,188.20

8,938.45

8,938.41

6.56

6.56

Perth IBRA
sub-region

136,188.20

8,938.45

8,938.41

6.56

6.56

Central/South
East – Peel
Sub-regions

85,656.06

6,141.27

6,141.23

7.17

7.17

688.52

66.80

66.76

9.70

9.70

Scale

1 km buffer

Aurora Environmental
PTA2018-001_ENVA_013_AT_V5
16 May 2019

Page 126 of 339

Thornlie – Cockburn Link
Referral Information with Additional Information

TABLE W: IMPACT OF TCL PROPOSAL ON BEARD VEGETATION ASSOCIATIONS REMAINING
Vegetation
Association

1001

Pre-European
Extent (ha)

Current
Extent (ha)

Extent
After TCL
(ha)

Remaining
Before TCL (%)

Remaining
After TCL (%)

City of
Canning

998.29

77.42

77.42

7.76

7.76

City of
Gosnells

3,643.74

342.52

342.48

9.40

9.40

WA

57,410.23

12,704.45

12,695.42

22.13

22.11

SWA IBRA
bioregion

57,410.23

12,704.45

12,695.42

22.13

22.11

Perth IBRA
sub-region

57,410.23

12,704.45

12,695.42

22.13

22.11

Central/South
East – Peel
Sub-regions

46,310.61

10,038.48

10,029.45

21.67

21.66

1 km buffer

3,488.66

346.30

337.27

9.93

9.67

City of
Canning

5,025.14

330.33

324.29

6.57

6.45

City of
Cockburn

7,328.39

2,038.06

2,035.43

27.81

27.77

City of
Gosnells

5,173.51

598.25

597.89

11.56

11.56

City of
Melville

1,503.38

150.43

150.43

10.01

10.01

Scale

TABLE X: IMPACT OF TCL PROPOSAL ON VEGETATION COMPLEXES REMAINING
Vegetation
Complex

Southern River
Complex

Bassendean
Complex – Central
and South

Guildford Complex

Scale

PreEuropean
Extent (ha)

Current
Extent (ha)

Extent
After TCL
(ha)

Remaining
Before TCL
(%)

Remaining
After TCL (%)

Total

58,781.48

10,828.04

10,827.68

18.42

18.42

Central/South
East – Peel
Sub-regions

26,726.11

4,153.24

4,152.52

15.54

15.54

1 km

841.43

19.61

19.25

2.33

2.29

Total

87,476.25

23,533.09

23,524.44

26.90

26.89

Central/South
East – Peel
Sub-regions

54,331.95

11,820.36

11,803.04

21.76

21.72

1 km

2,623.68

323.95

315.29

12.35

12.02

Total

90,513.13

4,522.01

4,522.01

5.00

5.00

Central/South
East – Peel

46,570.33

2,371.68

2,371.68

5.09

5.09
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TABLE W: IMPACT OF TCL PROPOSAL ON BEARD VEGETATION ASSOCIATIONS REMAINING
Vegetation
Association

Pre-European
Extent (ha)

Scale

Current
Extent (ha)

Extent
After TCL
(ha)

Remaining
Before TCL (%)

Remaining
After TCL (%)

Sub-regions

Swan Complex

1 km

406.48

31.93

31.93

7.86

7.86

Total

15,194.13

2,055.56

2,055.22

13.53

13.53

Central/South
East – Peel
Sub-regions

6,083.22

734.96

734.88

12.08

12.07

1 km

217.16

37.60

37.56

17.31

17.30

The TCL Proposal will not significantly reduce the extent of any of the regional vegetation
associations or vegetation complexes. Association 1001 will have less than 30% of its pre-European
extent remaining within the IBRA bioregion, IBRA sub-region and LGAs prior to and after the TCL and
Association 968 will have less than 10% of its pre-European extent remaining. Similarly, the
implementation of the TCL Proposal will not materially alter the remaining extent of any of the
vegetation complexes.
Despite the Guildford Complex being extensively cleared (less than 5% remaining), the TCL Proposal
does not impact any intact native vegetation within the areas mapped as Guildford Complex
(Plate D).
PLATE D: VEGETATION CONDITION WITHIN AREAS MAPPED AS GUILDFORD COMPLEX
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6.6.3

Direct Impacts to Banksia Woodlands of the Swan Coastal Plain TEC

In total, 2.32 ha of the Banksia Woodlands of the Swan Coastal Plain TEC occurs within the
development envelope and therefore will be directly impacted by the implementation of the TCL
Proposal. The loss per condition rating is:


Very Good – 0.03 ha (Patch No. 1); and



Good – 2.29 ha (Patch No. 3).

Patch 1: Near Karel Avenue (Figure 11.1)
Due to historical clearing for the freight line, the construction of Karel Avenue/Berrigan Drive/Hope
Road and nearby urban development, Patch 1 has been disturbed and fragmented. The vegetation
condition for the approximate 5 ha Patch 1 ranges from Excellent to Degraded. The 0.03 ha portion
of Patch 3 within the development envelope was rated as Very Good.
The 0.03 ha portion of TEC in the development envelope may be cleared for the construction of a
drainage infiltration basin. The clearing represents approximately 0.6% of the total patch. The
clearing will not fragment the patch any further, as the impacted portion is at the western extremity
of the patch which is bounded by the rail reserve to the north and Hope Road to the west and south.
Patch 3: Ranford Road Site, within Bush Forever Site 388 (Figure 11.2)
Patch 3 covers an estimated area of 17 ha within Bush Forever Site 388. The development envelope
intersects 2.29 ha of this Patch. The actual clearing requirement at this location is not yet known as
the final layout for the Ranford Road Station and bus interchange is still to be determined. However,
for the purpose of this assessment, it is assumed that all 2.29 ha may be cleared.
The impacted portion of the TEC is in Good condition. Clearing the 2.29 ha portion of Patch 3 will not
increase fragmentation of the TEC as the area that may be cleared forms the northern extent of this
Patch. Ranford Road provides a significant barrier between the northern most part of Patch 3 and
Patch 4 (eastern side of Ranford Road).
PTA has undertaken a review of the station design and prepared a second layout. The original and
alternative layouts are being investigated and further alterations may eventuate. The original layout
at Ranford Road would require the removal of approximately 2.2 ha of TEC and the alternative layout
would require the removal of 2.0 ha of TEC.
However, assuming that all of Patch 3 within the development envelope is cleared, this would
represent a 13.5% reduction in the extent of Patch 3. However, this may be less depending upon the
final design of the Ranford Road Station site.
6.6.3.1

Regional Context for the Impacts to the TEC

The DoEE’s conservation advice for the Banksia Woodlands TEC (DoEE, 2016) reports that there is an
estimated 253,540.6 ha of Banksia woodlands TEC in the Perth (SWA02) IBRA sub-region. The loss of
2.32 ha resulting from the Proposal represents approximately 0.00092% of the ecological
community’s estimated remaining extent. This level of reduction in the extent of the TEC is not
regarded as significant in the context of the overall distribution of the ecological community.
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At a local level there is 144.65 ha of mapped vegetation consistent with the TEC within two Bush
Forever sites (388 and 245) directly adjacent to the development envelope. The area of vegetation
within these sites is approximately:


40 ha within Ken Hurst Park (Bush Forever Site No. 245) (Waters, 2014).



16.65 ha south of the proposed Jandakot Eastern Link Road within Bush Forever Site No. 388
(NACMS, 2016).



88 ha within the Jandakot Airport Bush Forever Site (No. 388) based on February 2018 aerial
photography and mapping of vegetation communities4.

The local analysis undertaken above only includes the Bush Forever sites immediately adjacent to the
TCL development envelope. A broader analysis to include Bush Forever sites within 5km of the
development envelope indicates that there is a total of 2,709.47 ha of vegetation mapped as Beard
Association 1001 (likely to be representative of the Banksia TEC) remaining, of which 1,820.91 ha is
within Bush Forever.
The proposed clearing will not significantly reduce the extent at a local level given the area remaining
of this ecological community in Bush Forever Sites in immediate proximity to the TCL Proposal.
6.6.4

Direct Impacts to Low-lying Banksia attenuata woodlands or shrublands PEC

The implementation of the TCL Proposal will result in the permanent loss of 3.88 ha of Low-lying
Banksia attenuata woodlands or shrublands Priority 3 PEC (FCT 21c). This includes:


A patch near the junction of the development envelope and Kwinana Freeway (Figure 14.1);



A small linear patch along the northern boundary of the development envelope near the
Western Power site on Training Place (Figure 14.2);



A small patch west of Karel Avenue (Figure 14.2);



Two patches at the Ranford Road station site (Figure 14.3); and



A small area of vegetation between Ranford Road and the western boundary of Caladenia Grove
Reserve (Figure 14.3).

The loss per condition rating for the Priority 3 PEC is:


Very Good – 0.03 ha;



Good – 2.43 ha;



Good-Degraded – 1.21 ha; and



Degraded-Completely Degraded – 0.21 ha.

6.6.4.1

Regional and Local Context for Impacts to the PEC

The DBCA’s Threatened and Priority Ecological Community Database Search (2018) shows there is
318,015.03 ha of this PEC in the Swan Coastal Plain IBRA region, with approximately 29.5% in
conservation areas (DBCA Legislated Lands and Waters, and Bush Forever Sites). Based on spatial
4

H1, H2 and J1 presented on Figure 7 of Jandakot Airport, Environment Strategy (JAH, 2009).
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data provided by DBCA, there are two known occurrences of this PEC within 1 km of the
development envelope, and six known occurrences within 5 km (Plate E). The occurrences of this
PEC identified within the development envelope are not currently captured in the DBCA data.
PLATE E: KNOWN OCCURRENCES OF PEC WITHIN 1 KM AND 5 KM OF THE DEVELOPMENT
ENVELOPE

The TCL Proposal may impact up to 3.88 ha of FCT 21c, which is 0.001% of the mapped extent of this
PEC. This level of impact is not regarded as significant at a local or regional scale given the small area
of vegetation to be cleared. The implementation of the TCL Proposal will not alter the conservation
status of FCT 21c and the proposed clearing will not significantly reduce the extent at a local level.
6.6.5

Direct Impacts to Bush Forever Sites

The TCL development envelope intersects four Bush Forever Sites representing a total impacted area
of 29.45 ha. The area impacted for each Bush Forever Site is summarised in Table Y. It comprises:


6.31 ha of cleared land;
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17.38 ha in Degraded-Completely Degraded condition of which 11.14 ha comprise weedy
grassland (VT07); and



5.75 ha of remnant vegetation in Degraded or better condition including:


1.49 ha in Very Good condition;



3.08 ha in Good condition;



0.22 ha in Good-Degraded condition; and



0.96 ha in Degraded condition.

State Planning Policy 2.8 Bushland Policy for the Perth Metropolitan Region (SPP 2.8) (WAPC, 2010)
defines regionally significant bushland (Bushland) as:
Land on which there is vegetation which is either a remainder of the natural vegetation of the
land, or, if altered, is still representative of the structure and floristics of the natural vegetation
and provides the necessary habitat for native fauna.
Based on this definition, there is 5.75 ha of Bushland within Bush Forever Sites in a Degraded or
better condition. A total of 0.71 ha of this vegetation is located on land reserved for Railway
Purposes. Table Y provides further analysis of the vegetation types and vegetation condition for each
Bush Forever site. The TCL Proposal intersects 29.45 ha of 1,580.92 ha (i.e. less than 2%) of four Bush
Forever Sites (245, 246, 388 and 456) as listed in Table Y.
TABLE Y: AREAS OF BUSHLAND WITHIN BUSH FOREVER SITES THAT MAY BE CLEARED

Bush Forever Site

Ken Hurst
Leeming
(Figures
16.2)

Park,

16.1

16.7

Jandakot Airport,
Jandakot

Area
(ha)5

245

81.89

246

4.12

489.69

13.53

and

388

(Figures 16.3 and

5

Total Site
Overlap (ha)

and

Canning
and
Southern
Rivers,
Beckenham
to
Martin/Kelmscott
(Figures
16.8)

Site
No.

Development
Envelope

910.02

5.96

Condition of
Bushland
that may be
Cleared

Development
Envelope
Vegetation Type
and Area of
Bushland that
may be Cleared
(ha)

Vegetation in
Degraded or
Better
Condition
Outside of Rail
Reserve (ha)

DegradedCompletely
Degraded

VT06 – 0.76

-

Cleared

3.36

Degraded

VT05 – 0.04

0.01

DegradedCompletely
Degraded

VT05 – 0.05

-

Cleared

2.02

Very Good

VT02 – 1.49

Good

VT01 – 2.23

VT06 – 0.27
VT07 – 11.14
4.00

VT02a – 0.49

Based on Bush Forever 2000 layer presented on NationalMap (2018).
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TABLE Y: AREAS OF BUSHLAND WITHIN BUSH FOREVER SITES THAT MAY BE CLEARED

Bush Forever Site

Site
No.

Area
(ha)5

Development
Envelope
Total Site
Overlap (ha)

Condition of
Bushland
that may be
Cleared

16.4)

16.5

456

99.32

5.84

and

TOTAL

6.6.5.1

Vegetation Type
and Area of
Bushland that
may be Cleared
(ha)

Vegetation in
Degraded or
Better
Condition
Outside of Rail
Reserve (ha)

VT06 – 0.35

Nicholson
Road
Bushland,
Langford/Thornlie
(Figures
16.6)

Development
Envelope

1,580.92

29.45

GoodDegraded

VT01 – 0.12

Degraded

VT02 – 0.67

0.67

DegradedCompletely
Degraded

VT06 – 0.01

-

Cleared

0.56

-

Good

VT08 – 0.01

0.01

GoodDegraded

VT08 – 0.06

0.06

Degraded

VT06 – 0.25

0.25

DegradedCompletely
Degraded

VT03 – 2.89

Cleared

0.36

Total in
Degraded or
better
condition

0.04

VT06 – 0.04

VT06 – 2.27

5.75

5.04

Bush Forever Site 245 - Ken Hurst Park

The TCL development envelope intersects 4.12 ha of this 81.89 ha Bush Forever Site (or 5.03%) and is
contained wholly within land reserved for railway purposes. However, 3.36 ha (of the 4.12 ha) does
not contain any native vegetation, i.e. is already cleared. The remaining 0.76 ha comprises
vegetation type VT06, scattered natives amongst weeds (Figure 16.1), and is in Degraded-Completely
Degraded condition (Figure 16.2).
The existing rail reserve intersects one resource enhancement wetland (UFI 6776), impacting 0.60 ha.
The impacted area is mostly cleared (0.50 ha) and the remaining 0.10 ha is rated as DegradedCompletely Degraded. Vegetation to the south (and partially to the north) of the rail reserve retain
wetland values however, these areas are outside of the development envelope and will not be
directly impacted by the TCL Proposal.
The loss of 0.76 ha of vegetation type VT06 in a Degraded-Completely Degraded condition is not
regarded to be significant.
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6.6.5.2

Bush Forever Site 246 - Canning and Southern Rivers, Beckenham to Martin/Kelmscott

The TCL development envelope intersects 13.53 ha of this 489.69 ha Bush Forever Site (or 2.76%).
The ecological attributes of the area within the development envelope have been significantly
degraded due to historical clearing and past land use activities.
Of the 13.53 ha that may be cleared, only 0.36 ha is considered native vegetation (vegetation types
VT05 and VT06), 2.02 ha is Cleared and 11.14 ha is vegetation type VT07 (not considered native
vegetation) (Figure 16.7).
Up to 0.09 ha area of vegetation type VT05 adjacent to the Canning River may be cleared. This
vegetation is rated as 0.04 ha Degraded (within REW UFI 7447) and 0.05 ha Degraded to Completely
Degraded. Up to 0.27 ha of vegetation type VT06 may be cleared, this vegetation is in a Degraded to
Completely Degraded condition (Figure 16.8).
The entire area of Bush Forever Site 246 that intersects the development envelope (13.53 ha) is
mapped as wetland. The following wetlands are intersected by the development envelope within
Bush Forever Site 246:




REW UFI 7447, Hester Park Canning River (3.49 ha):


Cleared – 0.74 ha;



VT05 – 0.09 ha (0.05 ha Degraded-Completely Degraded and 0.04 ha – Degraded);



VT06 – 0.06 ha (Degraded-Completely Degraded); and



VT07 – 2.60 ha (Degraded-Completely Degraded).

REW UFI 7499 (0.43 ha):


Cleared – 0.13 ha;



VT06 – 0.10 ha (Degraded-Completely Degraded); and



VT07 – 0.20 ha (Degraded-Completely Degraded).

Note: 0.83 ha of this wetland is within the development envelope but outside of Bush Forever Site
246.


MUW UFI 14450, Canning River Palusplain (2.46 ha);


Cleared – 1.14 ha;



VT06 – 0.12 ha (Degraded-Completely Degraded);



VT07 – 1.20 ha (Degraded-Completely Degraded).

Note: 5.87 ha of this wetland is within the development envelope but outside of Bush Forever Site
246.


MUW UFI 14899, Canning River Palusplain (6.76 ha);


Cleared – 0.01 ha; and



VT07 – 6.75 ha (Degraded-Completely Degraded).
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CCW UFI 14900, Canning River Palusplain (0.39 ha):


VT07 – 0.39 ha (Degraded-Completely Degraded).

All wetlands listed above have been highly modified or cleared resulting in very little native
vegetation potentially being cleared. Only 0.04 ha is mapped as Degraded condition (within REW UFI
7447), with the remaining areas being Cleared or Degraded-Completely Degraded.
Overall, the direct impact to vegetation within Bush Forever Site 246 is regarded to be insignificant
due to the small area of native vegetation proposed to be cleared and having regard to the condition
of the vegetation which is in a substantially degraded condition.
6.6.5.3

Bush Forever Site 388 – Jandakot Airport Bushland

The TCL development envelope intersects 5.96 ha (0.65%) of this 910.02 ha Bush Forever Site at the
Proposed Ranford Road Station. The majority of the impacted native vegetation is in Good or Very
Good condition (4.56 ha [0.57 ha of which is reserved for railways]) and an additional 0.16 ha in
Good-Degraded condition (0.12 ha of which is reserved for railways). In total 5.39 ha of native
vegetation is in Degraded condition or better, 0.69 ha of which is reserved for Railways
(Figure 16.4). This includes 2.32 ha of vegetation that is representative of Banksia Woodlands of the
Swan Coastal Plain TEC and also provides Black Cockatoo foraging habitat. An additional 0.67 ha of
vegetation type VT02 in Degraded condition will be impacted by the TCL Proposal (Figure 16.3). All
other remaining areas of Bush Forever Site 388 impacted by the TCL development envelope comprise
cleared land (0.56 ha) or Degraded-Completely Degraded (0.01 ha).
Within Bush Forever Site 388 the development envelope intersects the following wetlands:




CCW UFI 6911 (1.74 ha):


Cleared – 0.30 ha;



VT01 – 1.42 ha (0.12 ha Good-degraded and 1.30 ha Good); and



VT06 – 0.02 ha (Good).

CCW UFI 6912 (0.16 ha):




VT02 – 0.16 ha (0.09 ha Degraded and 0.07 ha Very Good).

REW UFI 13332 (2.60 ha)


Cleared – 0.10 ha;



VT01 – 0.14 ha (Good);



VT02 – 1.84 ha (0.50 ha Degraded and 1.34 ha Very Good);



VT02a – 0.42 ha (Good); and



VT06 – 0.10 ha (Good).

The above wetlands may be directly impacted via clearing and development for the Ranford Road
station. The final extent of the impact to these wetlands will depend upon the preferred station
concept.
Design options for the Ranford Road Station will be reviewed and refined during the detailed design
stage, potentially reducing the area of native vegetation to be cleared. However, no more than
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3.51 ha of the total 6.76 ha extent of native vegetation will be cleared at this location. The impacts
to native vegetation within Bush Forever Site 388 are regarded as significant and are likely to require
an offset.
6.6.5.4

Bush Forever Site 456 - Nicholson Road Bushland

The TCL development envelope intersects 5.84 ha of this 99.32 ha Bush Forever Site (or 5.79%). The
majority of the impacted vegetation is Degraded-Completely Degraded (5.17 ha) with an additional
0.36 ha that is already cleared (Figure 16.6). The remaining 0.32 ha is comprised of vegetation type
VT06 (0.25 ha), being scattered natives amongst weeds in a Degraded condition, and vegetation type
VT08 (0.07 ha), being Corymbia calophylla Open Woodland in Good and Good-Degraded condition
(Figure 16.5).
The vegetation of Bush Forever Site 456 within the development envelope intersects the following
wetlands:


CCW UFI 7446 (0.25 ha):


Cleared – 0.09 ha;



VT03 – 0.13 ha (Degraded-Completely Degraded); and



VT08 – 0.03 ha (0.02 ha Degraded-Completely Degraded and 0.01 ha Good).

Note: 0.08 ha of this wetland is within the development envelope, but outside of Bush Forever Site
456.


MUW UFI 13621 (3.54 ha with 3.25 ha in Tree Protection Zone):


Cleared – 0.05 ha;



VT03 – 2.67 ha (Degraded-Completely Degraded);



VT06 – 0.81 ha (0.57 ha Degraded-Completely Degraded and 0.24 ha Degraded); and



VT08 – 0.01 ha (0.01 ha Good-Degraded).

Note: 10.82 ha of this wetland is within the development envelope, but outside of Bush Forever Site
246.
The calculated impacts to the above wetlands are over-stated as only a small portion of the
development envelope within Bush Forever Site 456 will be used for access between the proposed
construction laydown area and the rail corridor (Figure 7). The access track from the rail corridor to
the construction laydown area intersects the outer margins of CCW UFI 7446 and has been located
within cleared or highly degraded areas whilst avoiding mature trees. This access track will remain in
place following completion of construction.
The direct impact to vegetation and wetland vegetation within Bush Forever Site 456 is regarded to
be insignificant due to the highly degraded condition of the native vegetation in the development
envelope.
6.6.5.5

Assessment of Impacts to Bush Forever Sites

SPP 2.8 recognises the protection and management of regionally significant bushland areas as an
important consideration in the planning process. The Policy does not prevent development where it
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is consistent with the policy measures in SPP 2.8 and other planning and environmental
considerations (WAPC, 2010).
Of relevance to the TCL Proposal is that SPP 2.8 indicates that clearing in Bush Forever Sites is
permitted where a Proposal or decision is consistent with the overall purpose and intent of a Crown
Reserve, or can be reasonably justified with regard to wider environmental, social, economic or
recreational needs (WAPC, 2010). Section 3.1 of SPP 2.8 notes that “existing cleared or developed
areas within Bush Forever Sites are not intended for protection through the Policy or excluded from
future development”.
The TCL development envelope includes 8.98 ha of Bush Forever Sites reserved under the MRS for
railway purposes. The majority of this land is cleared or has vegetation that is in a DegradedCompletely Degraded state, with the exception of 0.71 ha (Bush Forever Sites 388 and 246) where
bushland in a Degraded condition or better was mapped within the existing Railway Reservation.
SPP 2.8 identifies that Proposals should seek to protect Bushland as a priority, except where a
Proposal (or decision) is consistent with the overall purpose and intent of an existing reserve and in
particular existing reserves for roads (regional or local), railways, pipelines, water or drainage
services. Where the development envelope intersects with the Railway Reservation in Bush Forever
Sites, the TCL Proposal is consistent with the overall purpose and intent of the reserve and therefore
offsets for vegetation clearing in these locations are not proposed. However, the direct impacts to
vegetation within Bush Forever Site 388 are likely to require offsets as some of the impacted
vegetation:


Is representative with the EPBC Act listed Banksia Woodlands of the Swan Coastal Plain TEC;



Provides habitat for threatened fauna; and



Is growing in association with wetlands that are commensurate with conservation category
values.

Within 1 km and 5 km of the development envelope there are 572.84 ha and 4,404.64 ha of native
vegetation within Bush Forever sites respectively. The impact on Bush Forever land from the TCL
Proposal represents a very small reduction in the total area within 1 km and 5 km.
Section 6.7 of this Report outlines the measures that PTA has taken to avoid and minimise impacts to
vegetation in Bush Forever Sites as well as the proposed mitigation measures. Offsets to
compensate the losses of environmental values in Bush Forever Sites are addressed in Section 6.8.3.
6.6.6

Direct Impacts to Wetland Vegetation

An analysis of the Geomorphic Wetlands of the Swan Coastal Plain dataset indicates that there are 17
wetlands that intersect the development envelope covering a total area of 43.90 ha (Table T). The
majority of the wetlands intersected by the development envelope have been highly modified as
identified from the vegetation condition mapping (Figure 13.1 to 13.9) and therefore their ecological
values have been compromised.
Using the mapping from DBCA’s Geomorphic Wetland of the Swan Coastal Plain dataset, the TCL
Proposal will directly impact:


43.90 ha of the wetlands which includes four CCWs, seven REWs and 10 MUWs;
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12.91 ha of wetlands that comprise native vegetation (i.e. excludes cleared areas and areas
mapped as VT07 which is a weedy grassland); and



4.41 ha of wetlands that contain native vegetation rated as Degraded or better.

The majority (4.09 ha) of the wetland vegetation in a Degraded or better condition is associated with
CCWs UFI 6911 and 6912 and REW UFI 13332. These wetlands are located within Ranford Road
Station site in Bush Forever Site 388.
Further assessment of the impacts on wetlands is provided in the Inland Waters chapter of this
report (Section 9).
6.6.7

Direct Impacts to Conservation Significant Flora

6.6.7.1

Threatened Flora and Threatened Flora Habitat

Thorough targeted surveys of potential habitat did not identify any threatened flora in the
development envelope. Therefore, the implementation of the TCL Proposal will not directly impact
any known populations of threatened flora.
GHD (2019a) determined that the TCL survey area contains suitable habitat for one threatened
species: Caladenia huegelii. The section below describes the vegetation types that are considered
potentially suitable habitat for this species.
Caladenia huegelii


Banksia menziesii and B. attenuata woodland (VT01 = 3.87 ha).



Banksia spp. isolated trees Regelia inops Hypocalymma angustifolium (VT02a = 0.49 ha).

Of the 4.36 ha of suitable habitat that occurs within the development envelope, 0.03 ha was rated as
Very Good and therefore had dense undergrowth that is favourable for the species to grow. The
other areas of habitat are less likely to support the species due to higher levels of degradation,
particularly given that the species survives better in areas of natural vegetation with dense
undergrowth.
Critical habitat for the survival of this species is defined as the current known occupancy and areas of
similar habitat surrounding known populations (DEC, 2009). The known locations of Caladenia
huegelii in relation to the development envelope and the habitat considered suitable for Caladenia
huegelii within the development envelope are presented in Plate F. This includes data collected by
GHD (2019a) along with a clip of a map from the Jandakot Airport Conservation Management Plan
showing extensive Caladenia huegelii records on Jandakot Airport land which is based on data
collected in 2012 and 2013 by Mattiske Consulting.
Plate F illustrates the possible impacted Caladenia huegelii habitat in the development envelope is
not contiguous with habitat of any of the known populations. The largest area of potential suitable
habitat is at the Ranford Road Station site, but this is not contiguous with the population in Caladenia
Grove reserve due to separation by Ranford Road. The continuity of habitat to the west is disrupted
by historic landfilling and sand mining. Given the isolation of the potential habitat in the
development envelope, it therefore does not meet the definition of ‘critical habitat’. On this basis it
is concluded that the TCL Proposal will not directly significantly impact Caladenia huegelii habitat.
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PLATE F: KNOWN LOCATIONS OF CALADENIA HUEGELII AND POSSIBLE CALADENIA HUEGELII HABITAT IN TCL DEVELOPMENT ENVELOPE
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6.6.7.2

Priority Flora

The various surveys conducted for the TCL Proposal recorded two Priority species within the survey
area; Jacksonia gracillima (Priority 3) and Dodonaea hackettiana (Priority 4).
The TCL development envelope overlaps with an occurrence of Dodonaea hackettiana at the Ranford
Road Station site (within Bush Forever Site 388). Five individuals were recorded at this location
(Figure 12.5) by PGV Environmental (2018). Therefore, the implementation of the TCL Proposal may
result in the permanent loss of these Dodonaea hackettiana specimens.
NatureMap indicates that there are 69 confirmed records of Dodonaea hackettiana, with most
occurrences south of Perth, but a disjunct population near Moore River National Park (Plate G).
Numerous records of the species exist within 5km west of the Kwinana Freeway and west of the TCL
survey area. Given the distribution of the species, the permanent loss of five individual Dodonaea
hackettiana at Ranford Road Station site will not alter the conservation status of the species or be
deemed a significant loss.
PLATE G: NATUREMAP RECORDS OF DODONAEA HACKETTIANA

One hundred and fifty eight individuals of Jacksonia gracillima were recorded in Tom Bateman
Reserve (Bush Forever Site 456). All individuals are located outside of the development envelope
and therefore will not be directly impacted by the implementation of the TCL Proposal.
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6.6.8

Indirect Impacts

As outlined in Section 6.5, the TCL Proposal has the potential to have indirect impacts on surrounding
areas of native vegetation (including a number of wetlands). The types of potential indirect impacts
include:


Unauthorised clearing or entry into surroundings areas causing loss or degradation of vegetation
including significant ecological communities (such as Banksia Woodland of the Swan Coastal Plain
TEC, Corymbia calophylla - Kingia australis woodlands on heavy soils, Swan Coastal Plain TEC
(SCP3a ) and Clay Pans of the Swan Coastal Plain TEC), significant flora and its supporting habitat
(such as Caladenia huegelii) and Bush Forever Sites;



Potential spread of weeds and pathogens such as dieback into surrounding areas leading to
degradation of vegetation including significant ecological communities (such as Banksia
Woodland of the Swan Coastal Plain TEC, Corymbia calophylla - Kingia australis woodlands on
heavy soils, Swan Coastal Plain TEC (SCP3a ) and Clay Pans of the Swan Coastal Plain TEC),
significant flora and its supporting habitat (such as Caladenia huegelii) and Bush Forever Sites;



Deposition of dust on surrounding vegetation during construction causing loss or degradation of
vegetation including significant ecological communities (such as Banksia Woodland of the Swan
Coastal Plain TEC, Corymbia calophylla - Kingia australis woodlands on heavy soils, Swan Coastal
Plain TEC (SCP3a ) and Clay Pans of the Swan Coastal Plain TEC), significant flora and its
supporting habitat (such as Caladenia huegelii) and Bush Forever Sites;



Modification to local hydrology via dewatering during construction potentially causing loss of
vegetation including significant ecological communities (such as Banksia Woodland of the Swan
Coastal Plain TEC, Corymbia calophylla - Kingia australis woodlands on heavy soils, Swan Coastal
Plain TEC (SCP3a ) and Clay Pans of the Swan Coastal Plain TEC), significant flora and its
supporting habitat (such as Caladenia huegelii), Bush Forever Sites and wetlands;



Modification to local hydrology via concentration and infiltration of stormwater potentially
causing loss of vegetation including significant ecological communities (such as Banksia
Woodland of the Swan Coastal Plain TEC, Corymbia calophylla - Kingia australis woodlands on
heavy soils, Swan Coastal Plain TEC (SCP3a ) and Clay Pans of the Swan Coastal Plain TEC),
significant flora and its supporting habitat (such as Caladenia huegelii), Bush Forever Sites and
wetlands;



Unauthorised discharges or migration of wastes into adjacent bushland or wetland areas; and



Increased risk of fire to adjacent bushland areas associated with construction works.

In addition to the above indirect impacts, potential indirect impacts on wetlands and their associated
vegetation is also addressed in Section 9.6.3.
6.6.8.1

Unauthorised Clearing or Breaches of the Development Envelope

It is not possible to quantify the impacts associated with unauthorised clearing or uncontrolled
access beyond the development envelope. Such impacts are managed through the implementation
of strategies to eliminate or reduce the risk of occurrence, such as fencing and demarcation prior to
the commencement of clearing activities. Potential failure of these strategies could have important
consequences for significant vegetation and flora in close proximity to the development envelope.
The investigations completed for the TCL Proposal have adequately defined and identified high value
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environmental assets near the development envelope. The interfaces between the development
envelope and these areas require management during construction and operation. In summary, the
significant areas (and their flora and vegetation values) include:


Bush Forever Site 246 (Canning and Southern Rivers) which contains various wetlands associated
with the Canning River as well as REW UFI 15926;



Bush Forever Site 456 (Tom Bateman reserve) which includes CCW UFI 7446 and priority flora
species (Jacksonia gracillima);



Caladenia Grove Reserve where a known population of Caladenia huegelii exists, Banksia
Woodlands TEC is present as well as CCW UFI 6910;



Bush Forever Site 388 (Jandakot Airport) which contains significant wetlands (CCWs UFI 6911 and
UFI 6912 and REW UFI 13332) and Banksia Woodlands TEC as well as a substantial population of
Caladenia huegelii between the Rail Reserve and Jandakot Airport;



Bush Forever Site 245 (Ken Hurst Park) which contains a known population of Caladenia huegelii
as well as substantial habitat suitable for Caladenia huegelii and Banksia Woodlands TEC and
REW UFI 6776;



Bushland west of Ken Hurst Park between Roe Highway and the Rail Reserve where known
occurrences of Caladenia huegelii persist and Caladenia huegelii habitat as well as Banksia
Woodland TEC; and



Banksia woodland TEC near Karel Avenue.

With controls in place during construction of the TCL Proposal, the impact of unauthorised clearing
or breaches of the development envelope are considered negligible.
6.6.8.2

Introduction or Spread of Weeds and Pathogens

Weeds
The construction and operation phase of the Proposal has the potential to result in the introduction
and spread of existing introduced weeds. Remnant native bushland is resilient to most non-invasive
weeds; however, the presence of significant environmental weeds is of greater concern due to the
invasiveness of these weeds. Significant weeds are considered to be WONS, declared pests under
Section 22 of the BAM Act and Prohibited weeds under Section 12 of the BAM Act.
During construction and maintenance activities, weeds and their seeds or vegetative material can be
transported to, and within the development envelope through poor hygiene practices. The interface
between the TCL development envelope and adjacent remnant native vegetation poses the greatest
risk of weed invasion.
Once weeds are established they can be difficult to remove due to their invasiveness,
competitiveness and ability to spread across the landscape. The presence of significant weeds
directly impacts the integrity of intact native vegetation and can increase the likelihood of additional
impacts, including fires, vegetation degradation, vermin and economic returns.
Areas that have the greatest potential to be impacted by the spread of weeds include:


Bush Forever Site 456 (Tom Bateman reserve) which includes CCW UFI 7446 and priority flora
species (Jacksonia gracillima);
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Caladenia Grove Reserve where a known population of Caladenia huegelii exists and Banksia
Woodlands TEC is known;



Bush Forever Site 388 (Jandakot Airport) which contains significant wetlands (CCWs UFI 6911 and
UFI 6912 and REW UFI 13332) and Banksia Woodlands TEC as well as a substantial population of
Caladenia huegelii between the Rail Reserve and Jandakot Airport;



Bush Forever Site 245 (Ken Hurst Park) which contains a known population of Caladenia huegelii
as well as substantial habitat suitable for Caladenia huegelii and Banksia Woodlands TEC; and



Bushland west of Ken Hurst Park between Roe Highway and the Rail Reserve where known
occurrences of Caladenia huegelii persist and Caladenia huegelii habitat as well as Banksia
Woodland TEC; and



Banksia woodland TEC near Karel Avenue.

The spread of weeds from the development envelope associated with works for the TCL Proposal are
likely to be contained to the immediate interface but may spread into the bushland over time. With
mitigation during construction and operation of the TCL Proposal, the impact of weeds spreading
into adjacent bushland areas is considered low.
Pathogens (Dieback)
Phytophthora Dieback can have a catastrophic effect on native vegetation communities (particularly
Banksia communities) by causing plant deaths in susceptible species resulting in changes to
vegetation structure and composition.
The majority of the development envelope and its immediate surrounds are infested with dieback or
uninterpretable due to an absence of sufficient indicator species or an absence of vegetation.
However, some areas of bushland were found to be dieback free (Figure 15), these include:


The bushland north and south of the Rail Reserve extending west from Ken Hurst Park (noting
that an infestation is present at the eastern boundary of Ken Hurst Park);



The bushland near Karel Avenue;



Two small areas in Bush Forever Site 388 (Jandakot Airport) within or near the Ranford Road
Station site; and



Two small areas in Caladenia Grove Reserve.

Additional infestations have the potential to cause significant degradation of areas of Banksia
woodland TECs and PECs. The susceptibility of Caladenia huegelii to dieback is not known. However,
it is noted that Caladenia huegelii specimens occur within areas mapped as infested at Caladenia
Grove Reserve.
Dieback is spread through the movement of water and soil within the landscape via wet soil adhering
to vehicle tyres/tracks, earthmoving equipment, importation of infested soils/mulch/plants or poorly
managed stormwater runoff.
The movement of soil, mulch and material into and within the TCL development envelope has the
potential to introduce and spread dieback to adjacent dieback free areas. This is particularly
pertinent when machinery and vehicles have been operating within dieback infested areas without
appropriate management. It is also pertinent for movement within the Proposal footprint across
Dieback category boundaries. Whilst the consequences of dieback can be significant for Banksia
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woodland communities, the impacts can be avoided through mitigation measures during
construction.
6.6.8.3

Dust Deposition

Construction projects involving earth moving can, under certain conditions, cause fugitive dust
emissions. Without any mitigation, dust can migrate from the construction area and settle onto
nearby native vegetation. Dust that has settled on plant leaves can block the stomata and prevent
the uptake of sunlight necessary for photosynthesis as well as increase the leaf temperature making
the plant more susceptible to drought conditions. Accumulated dust on leaf surfaces and cuticles can
also lead to abrasion causing damage to the plant. Prolonged dusty conditions may lead to eventual
death of flora, and in extreme cases, reduce the extent of vegetation communities.
The impact on surrounding vegetation from dust emissions is expected to be low given the relatively
short duration of construction (approximately two years). Furthermore, the implementation of
mitigation measures during construction will further reduce risks associated with dust generation.
6.6.8.4

Changes to Local Hydrology

Alterations to local hydrology have the potential to change species composition within ecological
communities and in extreme cases, lead to death of native species. The construction of the TCL
Proposal has three potential avenues for disruption to local hydrology:


Temporary dewatering of groundwater;



Groundwater abstraction to source construction water; and



Concentration of stormwater runoff in localised areas.

Hydrological changes are addressed in Chapter 9 (Inland Waters) of this Report in greater detail. The
following discussion relates to the potential impacts that hydrological changes could have on
vegetation within proximity to the TCL development envelope. Quantifying these impacts is not
possible, but the biological investigations completed for the Proposal identify the areas near the
development envelope which contain significant values from a flora and vegetation perspective as
well as a baseline condition for these areas prior to the construction of the TCL.
Temporary Dewatering and Groundwater Abstraction
Specific details regarding dewatering requirements cannot be determined until further detailed
design has been completed. PTA has mapped areas where there is a high risk of intercepting
groundwater during construction (Figure 9). These areas are at greatest risk of requiring dewatering
during construction. This does not necessarily mean that all of these locations need to be
dewatered, as this will be determined by design requirements and the timing of construction.
The PTA has undertaken an assessment of the potential dewatering requirements for the proposal,
based on the information currently available for the design. Four locations have been identified as
likely requiring dewatering (Figure 9), based on an assessment of current understanding of
groundwater levels and the expected excavation depths. At all of these locations, the extent of
dewatering will be localised, and limited in depth and duration. The four locations include:


Canning River Rail Bridge Duplication;



Pedestrian Footbridge (Cameron Street/Elliot Place);
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Ranford Road Station; and



Nicholson Road Station

Further descriptions of the expected dewatering activities are each of the four locations are provided
in Section 9.6.1.3.
The impacts associated with dewatering will be dependent upon the duration of dewatering and the
management approach to the disposal of dewatering effluent. The management of dewatering will
be regulated through the Rights in Water and Irrigation Act 1914 depending upon the duration and
dewatering volumes.
The approach to dewatering (and related management) will need to take into consideration the
important flora, vegetation and wetland characteristics near the high risk groundwater interception
areas, including:


CCW UFI 15925 which is located approximately 5 m south of the development envelope, and is
part of the Canning River Palusplain and within Bush Forever Site 246 (Canning and Southern
Rivers). The riparian vegetation within this wetland is connected to vegetation within a REW UFI
7447 which also intersects the development envelope;



Bush Forever Site 246 (Canning and Southern Rivers) which contains various wetlands associated
with the Canning River as well as REW UFI 15926 in close proximity;



Bush Forever Site 456 (Tom Bateman Reserve) which includes CCW UFI 7446 and priority flora
species (Jacksonia gracillima);



Bush Forever Site 388 (Jandakot Airport) which contains significant wetlands (CCW UFI 6911,
CCW UFI 6912 and REW UFI 13332), Banksia Woodlands TEC and habitat suitable for Caladenia
huegelii; and



Caladenia Grove Reserve which contains a CCW (UFI 6910), Banksia Woodlands of the Swan
Coastal Plain TEC and threatened flora species Caladenia huegelii and its associated habitat.

The same considerations will apply when sourcing groundwater for construction purposes. As the
water requirements and abstraction locations are not yet known, it is not possible to quantify the
impacts to surrounding native vegetation. However, a licence will be required prior to abstracting
groundwater for the Proposal. The potential impacts to native vegetation (including wetland
vegetation) will be considered through the licensing process and if necessary an assessment be
undertaken to demonstrate that the abstraction will not lower groundwater levels such that
vegetation is adversely impacted.
Stormwater Disposal
Stormwater runoff from laydown areas has the potential to discharge to nearby sensitive
environments if not managed appropriately. Three of the four proposed temporary laydown areas
(Figures 3.1 to 3.4) are located adjacent to areas containing native vegetation which include TECs
(such as Banksia Woodlands of the SCP), habitat for conservation significant flora and significant
wetlands (CCWs and REWs). The proposed lay down areas are relatively small, will be temporary (i.e.
are only required during the construction phase) and have been positioned within either cleared
areas or areas that are degraded. The vegetation surrounding the proposed temporary laydown
areas are also degraded (Figures 13.3, 13.5, 13.7 and 13.8).
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Concentrated areas of stormwater infiltration can alter local hydrological conditions. Infiltration
basins are included in the conceptual design to maintain post-development flows comparable with
pre-development flows and to maintain flood immunity. The infiltration basins are located (Figure
10):


At the Nicholson Road Station;



At the Thornlie Station;



At the Ranford Road Station;



Near Karel Avenue; and



At Glen Iris Tunnel.

There are no anticipated impacts on flora and vegetation associated with stormwater disposal at the
Nicholson Road or Thornlie Stations as both sites are devoid of native vegetation. The proposed
infiltration basin at the Glen Iris Tunnel is adjacent to small patches of native vegetation, including
Banksia menziesii and B. attenuata woodland (VT01) and the associated Low-lying Banksia attenuata
woodlands or shrublands Priority 3 PEC. The basin has been conceptually designed to infiltrate all
rail runoff in events up to and including the 100 year ARI. It is assumed this area of native vegetation
will still be able to access groundwater and will still receive direct rainfall, therefore will not be
affected by the position of the infiltration basin.
The proposed infiltration basin at the Ranford Road Station is adjacent to areas of native vegetation
that comprise Banksia TEC/PEC and two significant wetlands (UFI 6912 and UFI 13332 which hold
values commensurate to a CCW). The impact of stormwater disposal on native vegetation at this
location cannot be determined with certainty until the design of the Ranford Road Station has been
finalised. Due to the proximity of wetlands and significant vegetation, onsite disposal of stormwater
will be managed appropriately to limit any potential impacts.
Infiltration basins near Karel Avenue and Hope Road are located adjacent to a known location of
Banksia Woodlands TEC/PEC referred to as Patch 1 (Figures 10 and 11.1). The basins have been
conceptually designed to infiltrate all runoff in events up to and including the 100 year ARI. The
conceptual design assumes a pipe will connect this basin, to one to the north of the rail to allow
water from the southern basin to discharge to the northern basin in extreme and major events,
consistent with regional drainage patterns.
The storage volume of the infiltration basin adjacent to the inferred TEC Patch 1 is 2,750 m3. The
basin is proposed to be 2.5m deep, with the top at 31.0 m AHD and the base at 28.5 m AHD, which is
above the MGL of 22 m AHD in this location (DWER, 2018a). Patch 1 is located at a height of
approximately 34.8 m AHD, and is separated from groundwater by 12.8m. It is assumed Patch 1 will
still be able to access groundwater and will still receive direct rainfall, therefore the TEC will not be
affected by the position of the infiltration basin.
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6.6.8.5

Unauthorised Discharges and Waste Management

Given the nature of the TCL Proposal, it is unlikely fertilisers, herbicides or other chemicals 6 will be
used in significant quantities. Therefore, it is unlikely that the quality or integrity of native vegetation
adjacent to the development envelope would be affected.
Wastes generated during the construction phase of the Proposal, if poorly managed, can be blown by
the wind into nearby areas of native vegetation. The impacts to vegetation and flora can be
mitigated by implementing standard waste management practices during construction, including
weekly site inspections.
6.6.8.6

Fire

Native vegetation on the Swan Coastal Plain has adapted to fire as part of the natural ecology.
Altered fire regimes (including arson, poorly managed burn-offs) can lead to the degradation of
vegetation by lowering recruitment of native species, alterations to structure and an increase in
weed occurrence and density.
The risk of fire may increase within and adjacent to the development envelope during construction
as a result of certain activities such as the incorrect disposal of cigarette butts, poor handling and
storage of flammable fuels and from ‘hot work’ activities (for example, welding sparks igniting dry
grass). It is not possible to quantify the impact to adjacent native vegetation from fire. However, the
risk of fire can be readily managed during construction so that there is an extremely low probability
of a fire starting as a result of construction of the TCL Proposal.
6.6.9

Cumulative Impacts

In isolation, the direct and indirect impacts of the TCL can be readily identified and assessed.
However, the cumulative impact of the TCL Proposal at a regional scale is more difficult to define and
predict due to uncertainties about the status of future projects and a low level of confidence about
the environmental values within the broader region. Therefore, evaluating the cumulative impact of
the TCL Proposal would be done with very limited accuracy.
To estimate the potential cumulative impacts on native vegetation, the total area of Beard
Association 968 and 1001 remaining at the following scales was calculated:


Within 1 km of the TCL development envelope;



Within 5 km of the TCL development envelope; and



Within the Perth & Peel @ 3.5 million sub-regional boundaries for the South Metropolitan Peel
and Central sub-regions (the TCL is within both sub-regions).

The Urban Land Development Outlook (ULDO) 2016/2017 dataset was reviewed to provide an
indication of future development at each of the above scales and potential clearing pressures. The
ULDO dataset provides an assessment of future land supply at all stages of the planning, zoning,
approval, development and redevelopment pipeline for 0-5 years, 6-10 years and 10+ years.

6

Chemicals often used in construction include; cleaners, truck washes, degreaser, adhesives, paint, primer,
paint thinner, motor oil, diesel, lubricants / corrosion inhibitors, herbicide, hardener, joint sealant, concrete,
mortar, render, toilet freshener, solvent, silicone etc.
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The results of this analysis (Table Z) demonstrate that the proposed clearing for the TCL Proposal
represents a very small proportion of the potential clearing that may occur at local and regional
scales.
TABLE Z: ESTIMATED CUMULATIVE LOSS OF VEGETATION BY BEARD ASSOCIATION
Vegetation
association

Scale

PreEuropean
Extent (ha)

Current
extent (ha)

Vegetated Areas
within ULDO
areas (ha)

TCL
Development
Envelope (ha)

Cumulative
clearing
(ha)

Sub-regional

85,656.06

6,138.10

171.78

0.04

171.82

5km buffer

4,620.38

438.49

22.60

0.04

22.64

1 km buffer

688.52

66.80

-

0.04

0.04

Sub-regional

46,310.61

10,038.48

513.95

9.03

522.98

5km buffer

17,065.39

2,709.47

37.23

9.03

46.26

1 km buffer

3,488.66

346.30

5.17

9.03

14.20

(Beard 1979)

968

1001

6.7

MITIGATION

In developing the Proposal, PTA has applied the mitigation hierarchy to reduce its potential impacts
on the environment. The mitigation hierarchy for the flora and vegetation factor is outlined in
Table AA.
TABLE AA: MITIGATION HIERARCHY FOR FLORA AND VEGETATION FACTOR
Avoid



GHD (2019b) identified 1.25 ha of vegetation rated as Excellent within the survey area.
Initially all 1.25 ha was planned to be cleared for the TCL. However, PTA redesigned the
location of construction laydown and drainage areas to avoid 100 % of the vegetation rated
as Excellent.



Minor adjustments to the development envelope in Bush Forever Site 456 (Tom Bateman
reserve) have been implemented to avoid impacts to wetland vegetation in this location. In
addition, a Tree Protection Zone has been established to ensure all live mature trees are
retained at this location (Figure 3.2).



A Tree Protection Zone has been established on the southern side of the Canning River to
ensure retention of live mature trees at that location (Figure 3.1).



Four patches of Banksia Woodlands of the Swan Coastal Plain TEC were identified in the
survey area (Figures 11.1 and 11.2). To avoid impacts to these patches, PTA has completed
several revisions of the development envelope and reconfigured it to:
o

Completely avoid two patches (Patch 2 and 4 on Figures 11.1 and 11.2).

o

Impact 0.6% of Patch 1, clearing 0.03 ha of vegetation rated in Very Good condition.

o

Impact approximately 13.5% of Patch 3, impacting 2.29 ha rated as Good condition.
Further reduction in impacts may be possible pending further design investigations at
Ranford Road Station.



Through the re-design of the development envelope, it is now planned to avoid more than
70% of the surveyed Banksia Woodlands of the Swan Coastal Plain TEC (initially 11.15 ha
was to be cleared and through avoidance and minimisation of impacts by PTA this has been
revised to 2.32 ha).



The proposed location for the TCL has taken into account potential Caladenia huegelii
habitat, and where possible these areas have been avoided to reduce impacts on this
Threatened species. An example is avoidance of Caladenia Grove Reserve, an area
previously included in the development envelope but known as a location of C. huegelii.
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TABLE AA: MITIGATION HIERARCHY FOR FLORA AND VEGETATION FACTOR
The Reserve was removed from the development envelope to avoid potential loss of C.
huegelii plants as a result of the Proposal.

Minimise



Avoid all known populations of Caladenia huegelii that exist near the development
envelope.



An application to take threatened flora under the BC Act 2016 will be submitted to cover
inadvertent clearing of threatened flora or its habitat.



Vegetation growing in association with resource enhancement wetland UFI: 15926 has
been excluded from the development envelope, including a 50m buffer to the west and
south of this wetland. This has also reduced the area of Bush Forever Site 246 (Canning and
Southern Rivers) within the development envelope.



Groundwater abstraction bores will be located away from Banksia Woodlands TEC and
known populations of Caladenia huegelii (where possible), to avoid drawdown of the
groundwater beneath these areas. The separation distance to significant vegetation and
flora will be based on predicted volumes and drawdown associated with the production
bores as determined by a hydrogeological assessment in accordance with Operational
Policy 5.12 Hydrogeological Reporting Associated with a Groundwater Well Licence (DoW,
2009a).



Temporary stormwater control measures such as swales and bunding will be used around
laydown areas to avoid stormwater runoff into adjacent areas.

PTA has completed several revisions of the development envelope and reconfigured the
boundaries to reduce the extent of the impact on two TEC patches (Patches 1 and 3).
A CEMP has been prepared and will be refined prior to construction of the TCL. Specific
measures relevant to the flora and vegetation factor included in the CEMP are:


Provision of coordinates for clearing extents to the contractor;



Plan for site access, wash down areas, parking areas, drainage and fencing;



In field demarcation of clearing extents;



In field demarcation of Tree Protection Zones and other exclusion zones;



Identification of all known locations of significant flora and TECs/PECs in project
documentation;



Requirement to conduct regular inspections of clearing boundaries and document the
clearing activities undertaken;



Weed and pathogen hygiene management measures to prevent the introduction and
spread of weeds and dieback;



Dust suppression measures to reduce dust emissions;



Procedures to manage risk of causing fire during construction;



Requirement to restrict vehicles and equipment to the development envelope; and



Requirement for regular inspections of waste management.

Other proponent commitments related to the management of flora and vegetation include:


Conducting a review of dewatering requirements once detailed design has been completed
and re-evaluate the potential impacts to surrounding vegetation including wetlands;



Positioning groundwater abstraction bores away from known locations of significant flora
and TECs/PECs where possible;



Preparing and implementing a vegetation monitoring plan to detect changes in the health
of significant vegetation immediately adjacent to the development envelope, attributable
to the construction of the TCL Proposal. The monitoring plan will address impacts to
threatened flora, significant vegetation communities (i.e. TECs) and significant wetlands
(e.g. CCWs and REWs); and
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TABLE AA: MITIGATION HIERARCHY FOR FLORA AND VEGETATION FACTOR

Rehabilitate

Offset



Conducting post-construction dieback surveys of dieback free areas.



Following construction of the TCL Proposal, the PTA will reinstate construction laydown
areas as described in Section 2.3.2.4.



During the operational phase, herbicide application will be implemented along the length of
the railway reserve within an 8m track corridor on a 6-monthly basis and on an annual basis
along fences and rail structures.

The PTA has proposed an Offsets Strategy to counterbalance the following significant residual
impacts:


Permanent loss of:


2.32 ha of Banksia Woodlands of the Swan Coastal Plain TEC; and



5.04 ha of vegetation within Bush Forever Sites in a Degraded or better condition.

PTA is working with DBCA to develop an offset package to mitigate significant residual
environmental impacts relevant to the flora and vegetation factor that remain after application
of the above listed mitigation measures.

6.8

PREDICTED OUTCOME

6.8.1

Residual Impacts

With the implementation of the mitigation measures outlined in Section 6.7, PTA is confident that all
indirect impacts can be managed so that adverse impacts on surrounding vegetation and flora can be
avoided. However, the implementation of the TCL Proposal will result in the following residual
impacts:


Permanent loss of up to 9.07 ha of remnant vegetation in a condition rated Degraded or better
including:


2.32 ha of Banksia Woodlands of the Swan Coastal Plain ecological community.



3.88 ha of a Priority 3 PEC – Low lying Banksia attenuata woodlands or shrublands (FCT 21c)
of which 3.67 ha is in a Degraded or better condition and 2.32 ha is also regarded as Banksia
Woodlands TEC.



0.03 ha of potential Caladenia huegelii habitat in Very Good condition, 2.92 ha in Good
condition, 1.21 ha in Good-Degraded condition and 0.21 ha in Degraded-Completely
degraded condition. The areas of habitat with a lower vegetation condition rating are less
likely to be suitable for supporting Caladenia huegelii.



5.75 ha of vegetation within Bush Forever Sites in a Degraded or better condition of which
0.71 ha is on land reserved for Railway Purposes.



Permanent loss of five individuals of Dodonaea hackettiana in Bush Forever Site 388 (Ranford
Road Station).



Potential direct impact to 12.91 ha of wetland vegetation of which 4.41 ha is rated as Degraded
or better condition.

The impacts to the Priority 3 PEC (FCT 21c) and the Priority 4 species Dodonaea hackettiana are
considered minor and will not alter the conservation status of this ecological community or priority
taxon. The DBCA’s Threatened and Priority Ecological Community Database Search (2018) shows
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there is 318,015.03 ha of this PEC in the Swan Coastal Plain IBRA region with 29.5% located in
conservation areas. The loss of 3.88 ha represents 0.0001% of the extent of this PEC as mapped by
DBCA. However, in reality this impact is likely to be less as the DBCA database does not include all
occurrences of this PEC. Given the distribution of Dodonaea hackettiana (69 confirmed records with
many located in the southern area of the Perth metropolitan region), the permanent loss of five
individuals at Ranford Road Station site will not alter the conservation status of the species and
therefore is not deemed a significant loss. Therefore, offsets are not proposed for these impacts.
The permanent loss of vegetation in the development envelope that is potential Caladenia huegelii
habitat (located in Bush Forever Site 388 at the Ranford Road station site) is not regarded as
significant because the impacted habitat does not meet the definition of ‘critical’ habitat. The
impacted habitat is not contiguous the habitat containing known populations of Caladenia huegelii
(Caladenia Grove Reserve). Therefore, an offset specific to Caladenia huegelii is not proposed as the
species will not be significantly impacted.
6.8.2

Significant Residual Impacts

The significant residual impacts from the TCL Proposal are predominantly limited to vegetation
within Bush Forever Sites. The greatest impact is within Bush Forever Site 388 (Jandakot Airport),
with minor impacts to Bush Forever Site 456.
An assessment of the significance of the residual impacts concluded that significant residual impacts
from the TCL Proposal are:


The loss of 2.32 ha of Banksia woodlands of the Swan Coastal Plain TEC;



Impacts to 5.04 ha of Bush Forever land (i.e. the area of Bush Forever land containing vegetation
that is in a Degraded condition or better but excluding the areas on land reserved for Railway
Purposes); and



The loss of 4.50 ha of significant wetlands (CCWs UFI 6911 and 6912 and REW UFI 13332) within
Bush Forever Site 388. This includes the loss of 4.09 ha of wetland vegetation rated as Degraded
or better.

PTA will counterbalance these impacts via implementing an offset strategy for the Proposal.
6.8.3

Predicted Outcome

With the implementation of the mitigation measures described in Section 6.7 and a commitment to
implement an Offsets Strategy to address the residual impacts identified in Section 6.8.2, the PTA is
confident that the EPA’s objective for the flora and vegetation factor will be met.
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7

TERRESTRIAL FAUNA

7.1

EPA OBJECTIVE

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

7.2

POLICY AND GUIDANCE



EPBC Act 1999



BC Act 2016



Environmental Factor Guideline –Terrestrial Fauna (EPA, 2016e)



Technical Guidance – Terrestrial Vertebrate Fauna Surveys (EPA, 2016c)



WA Environmental Offsets Policy 2011 (Government of Western Australia, 2011)



WA Environmental Offsets Guidelines (Government of Western Australia, 2014)



Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets Policy
(Commonwealth of Australia, 2012)

7.3

ENVIRONMENTAL INVESTIGATION

The following environmental investigations were undertaken to assess the terrestrial fauna values of
the development envelope:


Thornlie–Cockburn Link Project Flora and Fauna Survey (GHD, 2019b) – including a Level 1 fauna
survey (reconnaissance survey) and Black Cockatoo habitat assessment conducted from 6-8
September 2017 and 14 February 2018.



Thornlie Extension Environmental Assessment (GHD, 2013).

Table F provides a brief description of each these investigations and identifies the assessment
standards used to inform the scope and content of the individual investigations.

7.4

RECEIVING ENVIRONMENT

7.4.1

Habitats Types

The survey identified eight fauna habitat types (Figures 18.1-18.9), as well as cleared areas within the
survey area (Table AB). Within the development envelope, excluding cleared areas, there is 52.92 ha
of habitat. Three habitat types identified were considered high value habitat for fauna and one other
was rated as Medium-High. Collectively, these four habitats cover 24.59 ha (or 20.59%) of the
development envelope (Table AB).
The fauna habitat types are closely aligned to the vegetation types mapped and described by GHD
(2019b).
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TABLE AB: HABITAT TYPES WITHIN THE FAUNA SURVEY AREA

Habitat Type

Banksia woodland

Description

This habitat type is dominated by Banksia species including B.
attenuata and B. menziesii with some areas of B. ilicifolia. Shrub
layers of Allocasuarina, Acacia, Hakea, Xanthorrhoea,
Macrozamia and scattered Jarrah. This habitat was often very
dense and had excellent litter cover and woody debris. Few
large logs were present due to the lack of large tree species,
however large skirts from Xanthorrhoea and Zamia palms
would provide excellent cover for terrestrial fauna species. Soils
were predominantly deep sands with no recent fire scarring
evident.

Habitat Value for Significant
Fauna
High

Associated
Vegetation
Types

Extent in
Survey
Area
(ha)

Extent in
Development
Envelope

VT01

14.56

3.88

VT03, VT09

3.34

2.89

VT02, VT02b

8.36

2.16

(ha)

Two conservation significant
species were recorded in this
habitat type; Carnaby’s Black
Cockatoo and Southern Brown
Bandicoot.

Numerous reptiles and bush birds were recorded in this habitat
type due to the vegetation type and dense cover available.
Melaleuca woodland

This habitat type was primarily within low lying areas and
consisted of individual plants or dense groupings of Melaleuca
rhaphiophylla. This habitat was within areas that had received
historical disturbance or clearing including that of the Canning
River (which had squatters’ disturbance evident).

Low to Medium depending on
condition
Southern Brown Bandicoot was
recorded in this habitat type.

This habitat was also dominated by a ground layer or
understorey of introduced grasses and weeds.
Some common wetland birds were recorded in these areas
including White Ibis, Black Duck and Swamp-hen. Very little
litter was present and woody debris varied from absent to
abundant with fallen logs and debris present, this looked to be
dependent on previous impacts and fire.
Ephemeral low shrubland

An ephemeral low lying area consisting of low shrubs of Regelia
inops and Hypocalymma angustifolium with Phlebocarya ciliata
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TABLE AB: HABITAT TYPES WITHIN THE FAUNA SURVEY AREA

Habitat Type

Description

Habitat Value for Significant
Fauna

and Dasypogon bromeliifolius herbs. Some areas also had weed
incursion and appeared to be associated with historical
disturbances. The habitat was mostly open with little litter or
woody debris and no logs present, however where herbs had
died and created matted vegetation this provided good cover
for small reptiles. The soils were sands with no evidence of
recent fire. Few fauna species were recorded in this habitat
type however species that preferred open areas like small
skinks were numerous. Lots of droppings from Western Grey
Kangaroos were present and the area is likely utilised at night
time for grazing.

significance were recorded in
this habitat type.

Open Banksia woodland
over low shrubland

This habitat type is dominated by Banksia ilicifolia with sparse
Allocasuarina, Melaleuca, Nuytsia and Xanthorrhoea species
over low native shrubs of Regelia and Hypocalymma with
Phlebocarya and Dasypogon herbland understorey. The
vegetation varies slightly in species composition throughout the
survey area but is dominated by Banksia ilicifolia. This habitat
had grey sandy soils with good litter cover and scattered woody
debris. No large logs were present due to the lack of large trees.
This habitat provides excellent cover for small bush birds with
numerous honeyeaters (flowering B. ilicifolia) and aerial bird
species recorded. This area also had a Western Grey Kangaroo
population persisting and appeared to move between the
remnant patches of bush present in the area.

High

Mixed tall
woodland/clumped trees

This habitat type is dominated by Tuart (Eucalyptus
gomphocephala), Marri (Corymbia calophylla) or Flooded Gum
(E. rudis) with a mixed understory of weeds. The vegetation

High
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Associated
Vegetation
Types

Extent in
Survey
Area
(ha)

Extent in
Development
Envelope

VT02a

0.49

0.49

VT06, VT08

27.83

17.24

(ha)

Carnaby’s Black Cockatoo was
recorded (via feeding evidence)
in this habitat type.

Two conservation significant
species were recorded in this
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TABLE AB: HABITAT TYPES WITHIN THE FAUNA SURVEY AREA

Habitat Type

Waterbodies / Canning
River / or man-made
pools

Description

Habitat Value for Significant
Fauna

varies slightly in species composition and density throughout
the survey area depending on the amount of disturbance but is
always dominated by large Eucalypts. This habitat had areas of
deep sandy soils or clay lateritic composition. Depending on
disturbance, impacted the amount of litter and woody debris
cover. Some of the woody debris areas were very thick and able
to provide refuge areas for ground dwelling mammals and
reptiles. Few large logs were present in this habitat which is
likely an artefact of historical fire activity, although little
evidence of fire activity was recorded during the survey.

habitat type; Carnaby’s Black
Cockatoo and Forest Red-tailed
Black Cockatoo.

Portions of the survey area include low lying areas with surface
water present and a small area of the Canning River. All of the
water bodies show historical disturbances of which most are
completely modified. This includes areas dug out to form
pools/ponds or surface water amongst grassy paddocks. Some
native vegetation was present including sedges, reeds,
Melaleuca rhaphiophylla and E. rudis. At one paddock pool
(between Wilfred Road and the rail corridor) several Forest
Red-tailed Black Cockatoo were recorded utilising the water
source after feeding in nearby Marri. Additionally, numerous
common wetland birds were recorded in these areas including
White Ibis, Black Duck and Swamp-hen.

Medium

Associated
Vegetation
Types

Extent in
Survey
Area
(ha)

Extent in
Development
Envelope

VT05

1.06

0.10

(ha)

Forest
Red-tailed
Black
Cockatoo was recorded in this
habitat type, but would only
use areas that are seasonally
inundated and accessible for
use as a water source.

The Canning River portion of the survey area has three rail
bridge crossings present with trimmed/modified vegetation. A
thin strip of riparian vegetation remains along the river
however within the survey area only a small amount is present.
The understorey in mostly weeds with evidence of squatters’
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TABLE AB: HABITAT TYPES WITHIN THE FAUNA SURVEY AREA

Habitat Type

Description

Associated
Vegetation
Types

Extent in
Survey
Area
(ha)

Extent in
Development
Envelope

VT04

3.95

2.98

VT07

23.21

23.18

Cleared / railway

75.10

66.48

TOTAL WITHIN SURVEY AREA

157.90

119.41

Habitat Value for Significant
Fauna

(ha)

dwellings. Very few fauna species were recorded due to human
activity in the area.
Scattered isolated
shrublands (scattered
islands or scattered
clumps)

This habitat type was dominated by shrubs including
Adenanthos, Acacia, Banksia, Xanthorrhoea, Melaleuca and
Nuytsia species. This habitat was often only scattered shrubs,
but areas of dense clumps were present. Litter cover was
present and small fine woody debris was scattered. Few large
logs were present due to the lack of large tree species,
however, the density of the vegetation provides excellent cover
for terrestrial fauna species. Soils were predominantly deep
sands. No recent fire scars were evident. Some sections of the
survey area, particularly in the western portion, have a
considerable amount of dumped rubbish. Numerous birds were
recorded in this habitat type due to the flowering plants
present.

Medium to high depending on
composition

Mixed grasslands in
paddocks

This habitat type is mostly paddocks or cleared areas with
weedy regrowth. This habitat had very little composition and
few fauna species were present during the field survey.

Low
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7.4.2

Habitat Quality

Habitat value or condition can differ significantly from vegetation condition. Areas mapped as
degraded in a flora and vegetation survey may contain important values for fauna and therefore be
rated as high quality habitat.
Habitat quality varied greatly within the survey area. The rail corridor which is mostly cleared and is
dominated by weeds and bare ground is of low quality. However, small patches of shrub regrowth
(particularly in the western portion) had areas of medium to high quality habitat. Areas identified
outside of the rail corridor had patches of vegetation in good to excellent condition for fauna (GHD,
2019b). Areas of this quality were found along Karel Avenue, Ranford Road and just off Nicholson
Road.
In general, the habitat within the TCL Proposal area has poor habitat connectivity due to a high
degree of fragmentation by existing infrastructure and residential developments. The existing rail
corridor is already a significant barrier for ground dwelling fauna to move through the landscape.
7.4.3

Fauna Species

The fauna survey by GHD (2019b) recorded 66 fauna species (native and introduced) in the survey
area, comprising 45 birds, 11 reptiles, 7 mammals and 3 frogs.
Three conservation significant species (Carnaby’s Black Cockatoo, Forest Red-tailed Black Cockatoo
and the Southern Brown Bandicoot/Quenda) were recorded during the 2017/2018 field surveys.
Eleven introduced fauna species were recorded during the survey. These were the Eastern
Longbilled Corella, Turtle Dove, Laughing Dove, Feral Pigeon, Laughing Kookaburra, Rainbow
Lorikeet, Fox, Dog, Cat, House Mouse and Rabbit.
The level of fauna diversity recorded is considered good considering much of the area is within a
suburban modified setting. The small patches of bush provide refuge for the species persisting in the
region or as hopping stones for species moving through (primarily birds) (GHD, 2019b).
7.4.4

Conservation Significant Fauna

Seventy eight (78) conservation significant fauna species were identified during desktop assessment
as potentially occurring in the region (GHD, 2019b). Of these, 68 were deemed unlikely or highly
unlikely to be present or do not have significant habitat in the survey area (GHD, 2019b). Three
species were recorded during the 2017/2018 field surveys, these were:


Carnaby’s Black Cockatoo (Calyptorhynchus latirostris) (Endangered, EPBC Act and BC Act);



Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii subsp. naso) (Vulnerable, EPBC Act
and BC Act); and



Southern Brown Bandicoot/Quenda (Isoodon obesulus subsp. fusciventer) (Priority 4, BC Act).

An additional six species are considered likely to occur and one invertebrate species has an unknown
likelihood of occurrence due to the limited data available. The likely, known/present and unknown
invertebrate species are summarised in Table AC.
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TABLE AC: CONSERVATION SIGNIFICANT FAUNA SPECIES PRESENT OR LIKELY TO OCCUR IN THE
SURVEY AREA
Species Name

Status

Likelihood of Occurrence

EPBC ACT

BC ACT

Calyptorhynchus banksii
subsp. naso
(Forest Red-tailed Black
Cockatoo)

Vulnerable

Vulnerable

Present – species was recorded within the survey
area via observation and feeding evidence

Calyptorhynchus
latirostris
(Carnaby's Black
Cockatoo)

Endangered

Endangered

Present – species was recorded within the survey
area via observation and feeding evidence

Priority 4

Present – digs and scats recorded, habitat within the
survey area is suitable for this species. There are
records present within the survey area.

Isoodon obesulus subsp.
fusciventer
(Southern Brown
Bandicoot / Quenda)
Calyptorhynchus
baudinii
(Baudin's Black
Cockatoo)

Endangered

Endangered

Possible – an individual of this species was
previously recorded within the survey area by GHD
(2013) via observation. The individual was
considered a rare sighting as the species not
commonly seen in this location. Baudin’s Black
Cockatoo is mainly found in the southern eucalypt
forests of mainly Jarrah, Marri and Karri (WA
Museum, 2010). Some habitat is present that may
be used for opportunistic foraging.

Westralunio carteri
(Carter’s Freshwater
Mussel)

Vulnerable

Vulnerable

Likely – there are a number of records of this
species along the Canning River. Four records (from
2010 and 2012) are located approximately 1 km
north (downstream) of the survey area where it
crosses the Canning River. However, it is anticipated
that the impact area in the vicinity of Canning River
is minimal and is unlikely to have a significant
impact on this species.

Falco peregrinus
(Peregrine Falcon)

Other
specially
protected
fauna

Likely – the species is known from the area with
records from Jandakot and Gosnells. Some habitat is
present but would primarily be for foraging.

Throscodectes xiphos
(Cricket)

Priority 1

Unknown, but likely – no data can be found on this
species including habitat. The records are from the
Jandakot area and its habitat consists of Banksia
woodland.

Ctenotus gemmula
(SWA subpop.)

Priority 3

Likely – the habitat within the survey area is suitable
for this species. There are no records from the
survey area.

Priority 3

Likely – habitat is present and species is known from
the survey area. Recently recorded at the Roe
Hwy/Kwinana Freeway intersection during the Roe 8

(Jewelled south-west
Ctenotus)
Lerista lineata
(Perth Slider, Lined
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TABLE AC: CONSERVATION SIGNIFICANT FAUNA SPECIES PRESENT OR LIKELY TO OCCUR IN THE
SURVEY AREA
Species Name

Status
EPBC ACT

BC ACT

Skink)

Likelihood of Occurrence
Project.

Neelaps calonotos
(Black-striped Snake)

Priority 3

Likely – the habitat within the survey area is suitable
for this species. There are multiple records within
5 km.

Synemon gratiosa
(Graceful Sunmoth)

Priority 4

Likely – habitat is present for this species and the
species has been recorded in the Jandakot area
approximately 2km south of the survey area.

7.4.4.1

Black Cockatoos

Foraging Habitat
Carnaby’s Black Cockatoo will forage on a wide range of plant species, including Eucalyptus spp.,
Corymbia spp., Allocasuarina spp., Banksia spp. and other proteaceous trees and shrubs as well as
many introduced plant species. Suitable foraging habitat for this species is present in the
development envelope.
The Forest Red-tailed Black Cockatoo feed on Marri, Jarrah, Blackbutt, Karri, Sheoak and
Snottygobble. They also forage on some garden eucalypts and berries of introduced White Cedar
(Cape Lilac). Suitable foraging habitat for this species is present in the development envelope.
Baudin’s Black Cockatoo forages on the seeds of various Eucalypt trees, Banksia, Hakea and stone
fruits (WA Museum, 2010). They are known to consume nectar, buds and flowers as well as stripping
the bark from trees in search of beetle larvae (WA Museum, 2010). However, the majority of the
species diet is comprised of seeds from Marri trees (Saunders, 1974). Suitable foraging habitat for
this species is present in the development envelope and generally overlaps with the areas suitable
for Forest Red-tailed Black Cockatoos (i.e. Banksia woodland excluded from suitable habitat due to
development envelope being located at the edge of the species range).
The TCL development envelope is entirely within the modelled distribution range for Carnaby’s Black
Cockatoo and the Forest Red-tailed Black Cockatoo. The northern portion of the development
envelope is within an area identified where Baudin’s Cockatoo is ‘likely to occur’.
Both Carnaby’s and Forest Red-tailed Black Cockatoos were recorded within the survey area via
direct observation and secondary evidence of feeding (i.e. chewed fruits and Banksia cones). No
evidence of Baudin’s Black Cockatoo was recorded by GHD (2019b). However, a single record of a
Baudin’s Black Cockatoo was noted by GHD (2013) in 2013. According to Peck, Barrett and Williams
(2018), Baudin’s Black Cockatoo is generally restricted to the Northern Darling Scarp and Plateau in
the Perth region which is beyond the TCL development envelope. GHD (2019b) considered that the
2013 observation was rare and likely opportunistic use by the individual as it is not typical to see this
species on the Swan Coastal Plain in the Perth metropolitan region. No other evidence of the species
(such as foraging evidence) was recorded during the biological surveys. Therefore, it is considered
possible that the species may opportunistically utilise habitat in the TCL development envelope.
Approximately 46.83 ha of potential Black Cockatoo foraging habitat was recorded in the survey
area, with 24.59 ha in the TCL development envelope being suitable for Carnaby’s Black Cockatoo
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(Table AD) and 17.24 ha of this being suitable for Forest Red-tailed and Baudin’s Black Cockatoos.
This represents 20.59% of the development envelope. Of the potential foraging habitat in the
development envelope, 21.61 ha is High quality and the remaining 2.98 ha is Medium-High quality
(Table AD).
TABLE AD: BLACK COCKATOO FORAGING HABITAT
Extent in
Survey Area
(ha)

Extent in
Development
Envelope (ha)

Carnaby’s Black
Cockatoo

14.56

3.88

Carnaby’s Black
Cockatoo

0.49

0.49

27.83

17.24

3.95

2.98

46.83

24.59

Habitat Type

Habitat Value

Species

Banksia woodland

High

Open Banksia
woodland over low
shrubland

High

Carnaby’s Black
Cockatoo
Mixed Tall Woodland /
Clumped Trees

High

Forest Red-tailed
Black Cockatoo
Baudin’s Black
Cockatoo

Scattered isolated
shrublands

Medium-High,
depending on
composition

Carnaby’s Black
Cockatoo
TOTAL

The extent and type of foraging habitat was confirmed by GHD (2019b) through the presence of
foraging evidence and a comparison of the flora species recorded with a list of known foraging
species. Foraging evidence was recorded in the development envelope at the following locations:


Along the Armadale train line south of Beckenham train station;



Near Canning River;



Tom Bateman Reserve / Bush Forever Site 456;



The proposed Ranford Road Station site / Bush Forever Site 388; and



Within the rail reserve near the Kwinana Freeway.

The foraging habitat within the development envelope is within 6 km of known roosting sites for
Forest Red-tailed black cockatoos and Carnaby’s Black Cockatoo. The foraging habitat is not within
5 km of any known roosting sites for Baudin’s Black Cockatoo. However, it is within 5 km of the area
where Baudin’s is known to occur.
Potential Breeding Habitat
A potential breeding tree is defined as a tree of a suitable species for Black Cockatoo breeding (e.g.
Jarrah, Marri, Tuart, Flooded Gum) that has one or more hollows and/or a diameter at breast height
of greater than 500mm. Trees of this size are considered to have nesting potential now (if large
hollows are present), or may develop hollows within 100 years (GHD, 2019b).
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A total of 176 potential breeding trees were recorded in the survey area by GHD (2019b). These
consisted of seven Jarrah, 20 Tuart, 99 Marri, 49 Flooded Gum and one Stag. Marri, Jarrah and Tuart
trees can be used for breeding by all three species of Black Cockatoos if there are suitably sized
hollows. Flooded Gum may also be used by Carnaby’s Black Cockatoo.
None of the potential breeding trees had evidence of being previously used for nesting and none had
suitable hollows for current breeding (GHD, 2019b).
Within the development envelope there are 64 potential breeding trees that may be suitable for
hollows to form, and therefore potentially support future breeding. The majority of these trees are
within Tom Bateman Reserve and along Railway Parade in Beckenham. Sixteen of these (seven
Flooded Gum, five Jarrah and four Marri) are within Tree Protection Zones at Tom Bateman Reserve
(Bush Forever Site 456) and near the Canning River (Bush Forever Site 246) (Figures 18.7 and 18.8)
and are therefore not proposed to be removed.
The remaining 48 potential breeding trees (seven Flooded Gum, 21 Marri and 20 Tuart) may be
cleared as part of the Proposal. These potential breeding trees do not provide current values in terms
of Black Cockatoo breeding. Their values relate to a potential to develop hollows that may be
suitable for breeding by black cockatoos. However, it is widely recognised that Black Cockatoos have
generally not bred in the Perth metropolitan region in the past, with very few instances where this
has happened. Carnaby’s Black Cockatoo generally breed in the Avon-Wheatbelt bioregion which
forms the species main breeding area (Saunders, 1974, Johntsone and Storr, 1998). The Forest Redtailed Black Cockatoo is a forest-resident, breeding in the eucalypt forests throughout the southwest.
The potential breeding trees in the development envelope are not critical to the survival of Baudin’s
Black Cockatoo as the species only breeds in densely forested areas in the southern Jarrah forest
bioregion (Higgins 1999, McKenzie et al. 2003, Saunders 1974) with the northernmost breeding
events recorded 30 km south-east of Bunbury (Johnstone and Storr, 1998) and one isolated nest
discovered near Serpentine (Johnstone and Kirkby, 2008).
Roosting Habitat
No roosting sites were recorded during the survey by (GHD, 2019b), and there was very limited
roosting habitat within the development envelope.
The 2018 Great Cocky Count report (Peck, Barrett and Williams, 2018) indicates that there are no
roost sites within the development envelope. The nearest roost sites include:


North of Roe Highway near the Kwinana Freeway – used by Carnaby’s and Forest Red-tailed Black
Cockatoos;



West of the Kwinana Freeway near Cockburn Central – used by Forest Red-tailed Black
Cockatoos;

In addition to the above, there were two ‘unoccupied’ roost sites near the TCL development
envelope. These were:


North of the development envelope near Bannister Road; and



Jandakot Airport site (Peck, Barrett and Williams, 2018).
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DBCA mapping for confirmed and unconfirmed roost sites within the local region is depicted in
Plate H. The application of a 6km buffer to these roost sites encompasses almost the entire TCL
development envelope, indicating that the habitat in the development envelope is of potential value
to the black cockatoo species. The northern portion of the development envelope intersects an area
where roosting by Baudin’s Black Cockatoo is known to occur (Plate I). However, the TCL
development is not within 5 km of known roosting sites used by Baudin’s Black Cockatoo (Plate I).
PLATE H:

CONFIRMED AND UNCONFIRMED CARNABY’S BLACK COCKATOO ROOST SITES
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PLATE I: BAUDIN’S BLACK COCKATOO ROOST SITES

Species or species
habitat likely to occur

Known roost locations

Development envelope

Roosting known to
occur in area

Roost sites for Forest Red-tailed Black Cockatoos and Carnaby’s Cockatoo were recorded in all local
government areas that the TCL Proposal traverses as summarised below (Peck, Barrett and Williams,
2018):
Carnaby’s Cockatoo


City of Canning – five roost sites surveyed (none occupied);



City of Cockburn - 14 roost sites surveyed (three occupied);



City of Gosnells - six roost sites surveyed (one occupied); and



City of Melville - eight roost sites surveyed (three occupied).

Forest Red-tailed Black Cockatoo


City of Canning – five roost sites surveyed (three occupied);



City of Cockburn - 14 roost sites surveyed (eight occupied);



City of Gosnells - six roost sites surveyed (five occupied); and



City of Melville - eight roost sites surveyed (three occupied).
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Baudin’s Black Cockatoo
There were no roost sites identified for Baudin’s. According to the Great Cocky Count, the
distribution of Baudin’s Cockatoo in the Perth and Peel region is generally confined to the Northern
Darling Scarp and Plateau (Peck, Barrett and Williams, 2018).
7.4.4.2

Southern Brown Bandicoot / Quenda (Isoodon obesulus fusciventer)

The Southern Brown Bandicoot (or Quenda) is listed as Priority 4 by DBCA. The species prefers dense
scrubby, often swampy, vegetation with dense cover up to one metre high (GHD, 2019b). However, it
also occurs in woodlands, and may use less ideal habitat where this habitat occurs adjacent to the
thicker, more desirable vegetation (Van Dyck and Strahan, 2008).
The species was recorded within the survey area via direct observation as well as secondary evidence
(digs and scats). Evidence in the development envelope of Southern Brown Bandicoots was
identified at the following locations:


Multiple diggings in Tom Bateman Reserve / Bush Forever Site 456;



Direct observation at the proposed Ranford Road Station site / Bush Forever Site 388; and



Multiple diggings along the northern side of the rail reserve near the Kwinana Freeway as well as
near the Glen Iris tunnel at the Kwinana Freeway.

There are also records of the species occurring in and near the TCL Proposal area, including within
Caladenia Grove Reserve and the Ranford Road Bushland (Bush Forever Site 388) during a survey
conducted in 2015 (NACMS, 2016).
Approximately 30.7 ha of potential Southern Brown Bandicoot habitat was recorded in the survey
area, with 12.4 ha being in the TCL development envelope (Table AE). This represents 10.38% of the
development envelope. Of the potential habitat in the development envelope, 4.37 ha is regarded as
High quality, 2.98 ha is Medium-High quality, 2.16 ha is Medium Quality and 2.89 ha is Low-Medium
quality.
TABLE AE: SOUTHERN BROWN BANDICOOT HABITAT
Extent in Survey
Area (ha)

Extent in Development
Envelope (ha)

High

14.56

3.88

Melaleuca woodland

Low-Medium

3.34

2.89

Ephemeral low shrubland

Medium

8.36

2.16

Open Banksia woodland over
low shrubland

High

0.49

0.49

Scattered isolated
shrublands

Medium-High, depending on
composition

3.95

2.98

TOTAL

30.7

12.4

Habitat Type

Habitat Value

Banksia woodland

7.4.4.3

Carter’s Freshwater Mussel (Westralunio carteri)

Carter’s Freshwater Mussel is restricted to south-western Western Australia and occurs in 13 of 18
river basins in the South West Coast Drainage Division. The species is found in freshwater streams,
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rivers, reservoirs and lakes within 50-100 km of the coast; from Gingin Brook southward to the Kent
River, Doodga River and Waychinicup River (Klunzinger et al., 2012c, 2014).
It patchily distributes itself in sandy/muddy sediments of freshwater lakes, rivers and streams with
greatest densities associated with exposed submerged tree roots (Eucalyptus rudis, Melaleuca spp.
and others), woody debris and overhanging riparian vegetation near stream banks and edges of
lakes/dams (DoEE, 2018).
Carter’s Freshwater Mussel is listed as Vulnerable under the EPBC Act and the BC Act. It is restricted
to south-western Western Australia. It favours freshwater streams, rivers, reservoirs and lakes within
50-100 km of the coast.
The only location where the species may be found in the development envelope is within the
Canning River, where a rail bridge will be constructed and an upgrade to an existing stormwater
outfall. This area of suitable habitat is estimated to be 0.10 ha in size. The species was not recorded
by GHD (2019b), but was identified as possibly occurring given the presence of suitable habitat and
records of the species occurring approximately 1km downstream of the TCL development envelope.
7.4.4.4

Peregrine Falcon (Falco peregrinus)

The Peregrine Falcon is seen occasionally anywhere in the south-west of Western Australia. It utilises
a range of habitat types for foraging, but nests primarily on ledges of cliffs, shallow tree hollows, and
building ledges (Morcombe, 2004).
The Peregrine Falcon is listed as ‘Other Specially Protected Fauna’ under the BC Act. It has been
recorded in the Jandakot and Gosnells region, but is generally associated with lake systems
(particularly west of Kwinana Freeway) where it forages. The Peregrine Falcon is a highly mobile
species and will forage across a large range utilising a variety of different habitats. Most habitats in
the development envelope are potentially suitable for opportunistic foraging by the Peregrine
Falcon. For this reason, it is possible that the Peregrine Falcon may occasionally forage across the
entire TCL Proposal area.
The development envelope does not contain suitable breeding habitat.
7.4.4.5

Jewelled South-West Ctenotus (Ctenotus gemmula (SWA subpop.)

The Jewelled South-West Ctenotus is listed as a Priority 3 species under the BC Act. It is found along
the lower west coastal plain from Cataby south to Perth, and another sub-population occurs along
the south coastal and adjacent interior.
The Jewelled Ctenotus inhabits low vegetation in Banksia woodlands where it shelters in leaf litter
under trees and shrubs and abandoned stick-ant nests (Bush et al. 2010). The nearest records of the
species are from 1972-3 within 4km of the development envelope. This species is uncommon despite
extensive areas of suitable habitat within its range, and is likely confined to larger intact areas of
native vegetation that remain unburnt (GHD, 2019b). Very little is currently known about this
species.
There is 9.51 ha of suitable habitat for this species in the development envelope including:


Banksia woodland;



Ephemeral low shrubland;
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Open Banksia woodland over low shrubland; and



Scattered isolated shrublands.

7.4.4.6

Perth Lined Lerista / Perth Slider (Lerista lineata)

The Perth Lined Lerista is a Priority 3 species (DBCA) and is endemic to Western Australia, where it is
mainly restricted to the coastal plain from the southern suburbs of Perth south to Binningup (Bush et
al. 2010). There is no population information available for this species, but it is likely to be common
within suitable habitat.
The Perth Lined Lerista inhabits coastal dunes and Banksia woodlands where it shelters in leaf litter
and loose surface soil (Bush et al. 2010). In 2002, there were several captures of the Perth Lined
Lerista from sites throughout the bushland at Jandakot Airport (Bamford Consulting Ecologists 2003).
Other database records are from Ken Hurst Park (adjacent to Jandakot Airport), the Fiona Stanley
Hospital site in Murdoch and Yangebup Lake (Western Wildlife, 2013). It has also been recorded near
the intersection of Roe Highway and Kwinana Freeway (GHD, 2019b).
There is 7.35 ha of suitable habitat for this species in the development envelope including:


Banksia woodland;



Open Banksia woodland over low shrubland; and



Scattered isolated shrublands.

7.4.4.7

Black-striped Snake (Neelaps calonotos)

The Black-striped Snake is listed as Priority 3 (DBCA) and is endemic to Western Australia, where it is
mainly restricted to the coastal plain from Mandurah to Lancelin (Bush et al. 2010). The species
inhabits coastal dunes and Banksia woodlands where it shelters in leaf litter under trees and shrubs,
loose surface soil and abandoned stick-ant nests (Bush et al, 2010).
There are multiple records of the species within 5km of the TCL Proposal area (GHD, 2019b),
including one record near the corner of Ranford Road and Livingstone Drive.
The larger patches of remnant vegetation comprising of Banksia woodlands provide the most
suitable habitat for this species, in particular the area adjacent to Ranford Road just south of the
Canning Vale Business Park.
There is 9.51 ha of suitable habitat for this species in the development envelope including:


Banksia woodland;



Ephemeral low shrubland;



Open Banksia woodland over low shrubland; and



Scattered isolated shrublands.

7.4.4.8

Graceful Sunmoth (Synemon gratiosa)

The Graceful Sunmoth is a Priority 4 (DBCA) species that occurs within the Swan, South West and
Midwest regions. It is a diurnal moth that is dependent on two known host plant species, Lomandra
hermaphrodita and L. maritima. It is more abundant in coastal dune areas, but has been recorded

Aurora Environmental
PTA2018-001_ENVA_013_AT_V5
16 May 2019

Page 166 of 339

Thornlie – Cockburn Link
Referral Information with Additional Information

further inland on the Swan Coastal Plain in Banksia woodlands where Lomandra hermaphrodita is
present.
There are three recent records (2011) approximately 2-3 km south and east of the development in
Jandakot. The larger intact areas of Banksia woodland in good or better condition provide the most
suitable habitat for the Graceful Sunmoth.
There is 4.37 ha of suitable habitat for this species in the development envelope including:


Banksia woodland; and



Open Banksia woodland over low shrubland.

7.4.4.9

Throscodectes xiphos (Cricket)

This species of cricket is listed as a Priority 1 species under the BC Act. Very little is known about the
Throscodectes xiphos and its habitat requirements; but it was known to occur in the Jandakot locality
(near Cutler Road, west of Jandakot airport) with a record dating back to 1981. The specimen was
found in heathland (potentially in Banksia woodland). If the record is correct, then similar habitat
may be in the TCL development envelope.
The species is extremely difficult to survey and its call is unknown. Surveys in Jandakot Airport
Bushland in 2010 were unsuccessful in locating or capturing the species. GHD (2019b) consider that
the Banksia woodlands may potentially provide habitat (4.37ha).
7.4.5

Locally Significant Species

The Honey Possum (Tarsipes rostratus) is endemic to the south-west of Western Australia and is
known to occur at Ken Hurst Park and Jandakot Airport where it is considered of local significance.
The species persists at a few larger bushland remnants on the Swan Coastal Plain (Government of
Western Australia, 2000). This small marsupial is found in Banksia woodlands, sandplain heaths and
low open woodlands, feeding on nectar and pollen (Van Dyck and Strahan, 2008). As it relies on a
year-round supply of flowering plants it requires large well-connected areas of bushland so it can
move between areas in flower.

7.5

POTENTIAL IMPACTS

The potential impacts to terrestrial fauna from construction and operation of the TCL Proposal are
summarised in Table AF.
TABLE AF: POTENTIAL CONSTRUCTION AND OPERATIONAL IMPACTS TO TERRESTRIAL FAUNA
Proposal
Stage

Impact
Type

Works/Operations

Potential Impacts

Construction

Direct



Clearing of vegetation



Permanent loss of fauna habitat.



Cut and fill works



Injury/mortality to fauna.



Excavation and construction
of roads, buildings and other
hard stand areas



Habitat fragmentation.



Operation of plant machinery
and service vehicles



Clearing of vegetation

Indirect
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TABLE AF: POTENTIAL CONSTRUCTION AND OPERATIONAL IMPACTS TO TERRESTRIAL FAUNA
Proposal
Stage

Impact
Type

Operation

Direct

Indirect

Works/Operations

Potential Impacts



Cut and fill works

hydrology and edge effects.



Excavation and construction
of roads, buildings and other
hard stand areas



Operation of plant machinery
and vehicles

Operation and maintenance of
railway

Operation and maintenance of the
railway line

7.6

ASSESSMENT OF IMPACTS

7.6.1

Loss of Fauna Habitat



Injury or mortality from train
interactions.



Modification of fauna behavior due to
noise and vibration.



Habitat degradation through dust
deposition, spread of weeds and dieback,
altered hydrology and edge effects.

The implementation of the TCL Proposal may result in the loss of up to 52.92 ha of habitat (inclusive
of the Mixed grasslands in paddocks which is a weed dominated habitat). However, 29.74 ha is
regarded as having values that are reflective of natural habitat i.e. areas that contain native
vegetation
(Table AG). Of this 21.61 ha was rated as High value, 2.98 ha as Medium-High value, 2.26 ha as
Medium value and 2.89 ha as Low-Medium value.
TABLE AG: CLEARING OF HABITAT TYPE WITHIN THE DEVELOPMENT ENVELOPE
Habitat Value

Area within
Development Envelope
(ha)

High

3.88

Low-Medium

2.89

VT02

Medium

2.16

Open Banksia woodland over low
shrubland

VT02a

High

0.49

Mixed tall woodland/clumped trees

VT06 and VT08

High

17.24

Water bodies / Canning River / or manmade pools

VT05

Medium

0.10

Scattered isolated shrublands
(scattered islands or scattered clumps)

VT04

Medium-High

2.98

Habitat Type

Associated
Vegetation Type

Banksia woodland

VT01

Melaleuca woodland

VT03 and VT09

Ephemeral low shrubland

TOTAL FAUNA HABITAT
Mixed grasslands in paddocks
Cleared / railway
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TABLE AG: CLEARING OF HABITAT TYPE WITHIN THE DEVELOPMENT ENVELOPE
Associated
Vegetation Type

Habitat Type

Area within
Development Envelope
(ha)

Habitat Value
TOTAL

7.6.2

119.41

Loss of Fauna Habitat at a Regional Scale

To determine the loss of habitat at a regional scale, habitat areas for each Beard Vegetation
Association in the development envelope were calculated by adding up the intersects between
habitat types and the Beard Vegetation association dataset. Information from the Urban Land
Development Outlook (ULDO) 2016/2017 dataset provides an indication of potential developments
that may take place over the next 0-5 years, 6-10 years and 10+ years. The approach taken provides
some context for the impact on habitat from the TCL Proposal at a regional scale as well as a high
level assessment of the potential cumulative losses of habitat attributable to the TCL Proposal and
other future developments. The results of the assessment are presented in Table AH.
As shown in Table AH, the development of the Proposal will likely result in a loss of less than 10% of
Beard vegetation associations 968 and 1001 at a local scale (and corresponding fauna habitat). At a
sub-regional and bio-regional scale, the development of the Proposal will likely result in a loss of less
than 0.3% fauna habitat represented by Beard vegetation associations 968 and 1001.
The data presented in Table AH shows that the implementation of the TCL Proposal will have a larger
impact on habitat at the local scale, accounting for 100% of cumulative losses of habitat within
Association 968 and approximately 83% of the cumulative losses of habitat within Association 1001.
However, at a regional and bio-regional scale, the contribution of habitat loss attributable to the TCL
Proposal is significantly lower.
TABLE AH: ESTIMATED LOSS OF HABITAT (BY BEARD ASSOCIATION)
1 km Buffer (Local Scale)

Beard Association

Habitat
Remaining
(ha)

TCL
Habitat
Loss (ha)

ULDO
Habitat Loss
(ha)
0-5
Years

6-10
Years

(ha)

(ha)

TCL - Loss of
Remaining
Habitat

Cumulative Loss
of Remaining
Habitat

(%)

(%)

968
Medium woodland;
Jarrah, Marri and
Wandoo

66.80

3.46

0

0

5.18

5.18

346.30

25.41

0.45

4.72

7.34

8.83

413.09

28.87

0.45

4.72

-

-

1001
Medium very sparse
woodland; Jarrah, with
low woodland; Banksia
and Casuarina
TOTAL
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Perth & Peel @ 3.5 Million: Aggregated Central and South Metro Peel Sub-Regions (Sub-Regional Scale)

Beard
Association

Habitat
Remaining
(ha)

TCL
Habitat
Loss (ha)

ULDO
Habitat Loss (ha)
0-5
Years

6-10
Years

10+
Years

(ha)

(ha)

(ha)

TCL - Loss of
Remaining
Habitat

Cumulative Loss
of Remaining
Habitat

(%)

(%)

968

6,138.10

3.46

36.27

50.44

85.07

0.06

2.85

1001

10,033.39

25.41

107.84

109.85

296.26

0.25

5.38

TOTAL

413.09

28.87

144.10

160.29

381.33

-

-

TCL - Loss of
Remaining
Habitat

Cumulative Loss
of Remaining
Habitat

(%)

(%)

Perth IBRA Sub-Region (Bio-regional Scale)

Beard
Association

Habitat
Remaining
(ha)

TCL
Habitat
Loss (ha)

ULDO
Habitat Loss (ha)
0-5
Years

6-10
Years

10+
Years

(ha)

(ha)

(ha)

968

8,933.92

3.46

37.46

50.44

85.07

0.04

1.97

1001

12,697.93

25.41

108.62

208.26

32.14

0.20

1.31

TOTAL

413.09

28.87

144.10

160.29

381.33

-

-

Notes


The amount of vegetation remaining has been calculated by as the intersect between DBCA’s the Native
Vegetation Extent dataset and Beard Vegetation Association Mapping



The ULDO clearing has been calculated from the intersects between the ULDO dataset and DBCA’s the
Native Vegetation Extent dataset.



The TCL Proposal is mostly within the South Metro Peel sub-region, but also encroaches into the Central
Sub-region. The sub-regional boundaries are defined Perth and Peel @ 3.5 million.

7.6.3

Conservation Significant Fauna Species

The predicted impacts to conservation significant fauna species from the loss of habitat within the
development envelope are discussed in Table AI.
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TABLE AI: CONSERVATION SIGNIFICANT FAUNA SPECIES PRESENT OR LIKELY TO OCCUR IN THE SURVEY AREA
Species Name
Calyptorhynchus
banksii subsp. naso

Conservation Status
EPBC ACT

BC ACT

Vulnerable

Vulnerable

Forest Red-tailed
Black Cockatoo

Likelihood of Occurrence in the Development Envelope

Direct Impact

Significance of Direct Impacts

The species was observed within the development envelope. Evidence
of foraging was also recorded. The Forest Red-tailed Black Cockatoo
feeds primarily on eucalypt seeds, with seeds from the Marri forming a
major component of the species diet.

Clearing up to 17.24 ha of foraging habitat
(Mixed tall Woodland/Clumped Trees).

Clearing up to 17.24 ha of foraging habitat and 48 potential breeding trees is at
variance with the EPBC Act Referral Guidelines for the Forest Red-tailed Black
Cockatoo (DSEWPaC, 2012a) and is therefore considered a high risk of causing a
significant impact.

Clearing up to 48 potential breeding trees.

None of the potential breeding trees had hollows that are currently suitable for
Black Cockatoo breeding. GHD (2019b) consider that the potential breeding trees
in the development envelope are not critical to the survival of the species.
Calyptorhynchus
latirostris

Endangered

Endangered

The species was observed within the development envelope. Evidence
of foraging was also recorded.

Carnaby's Black
Cockatoo

Calyptorhynchus
baudinii

Endangered

Endangered

Baudin's Black
Cockatoo

There is one historical record of a single Baudin’s recorded in the survey
area by GHD (2013). No evidence of foraging, roosting or breeding by
this species was noted by GHD (2019b). The 2013 sighting was assessed
as a rare occurrence as the species is rarely observed on the Swan
Coastal Plain in the Perth metropolitan region.

Clearing up to 24.59 ha of foraging habitat
that is comprised of:


3.88 ha of Banksia woodland



0.49 ha of Open Banksia woodland
over low shrubland



17.24 ha Mixed tall Woodland /
Clumped Trees



2.98 ha of scattered/isolated shrubs



Clearing up to 48 potential breeding
trees.

Clearing up to 17.24 ha of foraging habitat
(Mixed tall Woodland/Clumped Trees).
Clearing up to 48 potential breeding trees.

Clearing up to 24.59 ha of foraging habitat and 48 potential breeding trees is at
variance with the EPBC Act Referral Guidelines for Carnaby’s Black Cockatoos
(DSEWPaC, 2012a) and is therefore considered a high risk of causing a significant
impact.
None of the potential breeding trees had hollows that are currently suitable for
Black Cockatoo breeding. GHD (2019b) consider that the potential breeding trees
in the development envelope are not critical to the survival of the species.
Furthermore, the development envelope is not within the modelled breeding
range for the species.

Clearing up to 17.24 ha of foraging habitat and 48 potential breeding trees is at
variance with the EPBC Act Referral Guidelines for Baudin’s Black Cockatoos
(DSEWPaC, 2012a). However, the habitat is partially within the periphery of an
area identified as where the species may be found. It is more than 5 km from any
known roost sites for Baudin’s and therefore the habitat has very limited value for
the species. For this reason, the habitat is considered to be marginal for Baudin’s
Black Cockatoo and therefore the clearing of the habitat is unlikely to have a
significant impact on the species.
None of the potential breeding trees had hollows that are currently suitable for
Black Cockatoo breeding. The potential breeding trees in the development
envelope are not critical to the survival of the species as it only breeds in densely
forested areas in the southern Jarrah forest bioregion (Higgins 1999, McKenzie et
al. 2003, Saunders 1974) with the northernmost breeding events recorded 30 km
south-east of Bunbury (Johnstone and Storr, 1998) and one isolated nest
discovered near Serpentine (Johnstone and Kirkby, 2008).

Isoodon obesulus
subsp. fusciventer
(Southern Brown
Bandicoot /
Quenda)
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Priority 4

The Southern Brown Bandicoot is present in and adjacent to the
development envelope. Evidence of the species was recorded:

Clearing up to 12.4 ha of Southern Brown
Bandicoot habitat comprised of:



In the rail reserve near Kwinana Freeway / Glen Iris tunnel
(diggings);



3.88 ha of Banksia woodland



2.89 ha of Melaleuca woodland



North of the existing freight railway approximately 600m east of
the Kwinana Freeway (diggings);



2.16 ha of Ephemeral low shrubland





Ranford Road Station site / Bush Forever Site 388 (observed
individual);

0.49 ha of Open Banksia woodland
over low shrubland





South of the Ranford Road Station site / Bush Forever Site 388
(diggings);

2.98 ha of
shrublands



Caladenia Grove Reserve (skull); and



Bush Forever Site 456 / Tom Bateman Reserve (multiple diggings).

Scattered/

isolated

The estimated area of occupancy for the Southern Brown Bandicoot (Isoodon
obesulus) is 3,500km2 (Burbidge and Woinarski, 2016). No data is available for the
subspecies Isoodon obesulus subsp. fusciventer which occurs in the southwest of
Australia and was recorded in the development envelope.
Based on the current area of occupancy for the species, the removal of 12.4 ha of
habitat within the development envelope will reduce the overall area of
occupancy by 0.003%. On a regional scale and species level, the clearing will not
have a significant impact on the species.
On a local scale, adult males have a home range of 2 to 7 ha and adult females
have a home range of 1 to 3 ha. Individuals are usually solitary, though overlap in
home ranges of individuals has been recorded (DEC, 2012).
Three dig/scat locations of the species are within the development envelope
(Figure 18.2 and 18.3). It is likely the home ranges of a small number of individuals
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TABLE AI: CONSERVATION SIGNIFICANT FAUNA SPECIES PRESENT OR LIKELY TO OCCUR IN THE SURVEY AREA
Species Name

Conservation Status
EPBC ACT

BC ACT

Likelihood of Occurrence in the Development Envelope

Direct Impact

Significance of Direct Impacts
will be affected by the Proposal.
The displacement of the individuals as a result of the Proposal is not expected to
lead to a significant impact on the species. The impact at Tom Bateman Reserve is
expected to be mostly temporary and the species will likely remain in the wetland
area at this location. The impact at the Ranford Road Station site is also expected
to be minor as there are areas of habitat directly adjacent to the development
envelope as is the case near the Kwinana Freeway. If present during construction,
individuals are likely to move away from the cleared area to more suitable habitat
in surrounding vegetation and Bush Forever sites.
Given the large area of occupancy, small extent of habitat to be cleared and small
number of individuals recorded within the development envelope, coupled with
the ability of individuals to move to other suitable habitat surrounding the TCL,
the impact to the Southern Brown Bandicoot is not considered to be significant.

Westralunio carteri
(Carter’s Freshwater
Mussel)

Vulnerable

Vulnerable

GHD considered that it is possible for this species to be present as there
are recent (2010 and 2012) records of this species 1km downstream
(north) of the development envelope.

The development envelope intersects 0.10
ha of the Canning River.

GHD considered that the Proposal’s impact to Carter’s Freshwater Mussel was
likely to be insignificant as the area of its habitat that may be impacted by the
bridge construction is minimal. Furthermore, bridge footings will be constructed
on the banks of the Canning River and not in the river itself. Some minor clearing
of vegetation at this location will be required.
The upgrade to the stormwater outfall will not alter the current impacts at this
location as there is an existing outfall.
The overall risk of impacting this species is considered negligible.

Falco peregrinus
(Peregrine Falcon)

Other specially
protected
fauna

Throscodectes
xiphos
(a cricket)

Priority 1

Ctenotus gemmula
(SWA subpop.)

Priority 3

Clearing up to 27.58 ha of potential
foraging habitat.

It is considered likely that Peregrine Falcons may be observed overflying the
development envelope infrequently. However, given the substantial extent of
potential habitat locally within Bush Forever sites (e.g. Bush Forever Sites 244,
245, 256, 387, 388, 389, etc.), the Peregrine Falcon is considered unlikely to be
significantly impacted by the TCL Proposal.
Unable to be determined as there is little known about this species.

However, Banksia woodland is present in the development envelope.

Potentially 4.37 ha of Banksia woodland
and Open Banksia woodland over low
shrubland. However, the species habitat
requirements are unknown.

Likely, the habitat within the development envelope is suitable for this
species (GHD, 2019b).

Clearing up to 9.51 ha of potential habitat
comprised of:

GHD (2019b) considers the habitat in the development envelope as suitable for
the Jewelled South-west Ctenotus. However, despite there being extensive
suitable habitat in the species range it remains uncommon. GHD (2019b) consider
the species is more likely to be confined to larger intact areas of native vegetation
that remain unburnt.

GHD (2019b) considered that this species is likely to be present.
The development envelope contains habitat that is suitable for
opportunistic foraging and there are records of the species occurring
west of the Kwinana Freeway as well as at Forrestdale Lake and Canning
River.
Unknown, but possible.
Without knowing the species habitat
requirements it is not possible to conclusively determine if the species is
present or not.

(Jewelled
southwest Ctenotus)

Lerista
lineata
(Perth Slider, Lined
Skink)
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Priority 3



3.88 ha Banksia woodland;



2.16 ha Ephemeral low shrubland;



0.49 ha Open Banksia woodland over
low shrubland; and



2.98 ha Scattered isolated shrublands.

Likely, the habitat within the development envelope is suitable for this
species (GHD, 2019b).

Clearing up to 7.35 ha of potential habitat
comprised of:

There are a number of recent records (between 2009 and 2016) of this



3.88 ha Banksia woodland;

The main location where this species could be impacted is at the Ranford Road
site where the largest area of habitat may be cleared. The development envelope
is contiguous with bushland to the south and west of the development envelope,
so it is possible that individuals could disperse into these areas. Therefore, it is
unlikely that the Jewelled South-west Ctenotus would be significantly impacted by
habitat loss associated with the TCL Proposal.
Recently recorded at the Roe Highway/ Kwinana Freeway intersection during the
Roe 8 project. This species seems to survive well in small patches of remnant
vegetation (GHD, 2019b).
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TABLE AI: CONSERVATION SIGNIFICANT FAUNA SPECIES PRESENT OR LIKELY TO OCCUR IN THE SURVEY AREA
Species Name

Conservation Status
EPBC ACT

Neelaps calonotos
(Black-striped
Snake)

Synemon gratiosa
(Graceful Sunmoth)
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BC ACT

Priority 3

Priority 4

Likelihood of Occurrence in the Development Envelope

Direct Impact

Significance of Direct Impacts

species within 5 km of the study area, including Ken Hurst Park, around
Jandakot airport and near Aubin Park.



0.49 ha Open Banksia woodland over
low shrubland; and



2.98 ha Scattered isolated shrublands.

Given that much of the Proposal area is highly fragmented and in a degraded
condition, the Proposal is unlikely to have a significant impact on this species
(GHD, 2019b).

Likely, the habitat within the development envelope is suitable for this
species (GHD, 2019b).

Clearing up to 9.51 ha of potential habitat
comprised of:

There are a number of historical records within 5 km of the survey area
(multiple records at Thomson’s Lake). There is one record from 2011
which appears to occur within or immediately adjacent to the study
area in bushland at the corner of Ranford Road and Livingston Drive
(near Ken Hurst Park).



3.88 ha Banksia woodland;



2.16 ha Ephemeral low shrubland;



0.49 ha Open Banksia woodland over
low shrubland; and



2.98 ha Scattered isolated shrublands.

Likely as some of the habitat in the development envelope is suitable
for the species.

Clearing up to 4.37 ha potential habitat
comprised of:

There are three recent records (2011) approximately 2-3 km south and
east of the survey area in Jandakot and one record from 1969 at
Yangebup Lake (approximately 2 km west).



3.88 ha Banksia woodland; and



0.49 ha Open Banksia woodland over
low shrubland.

The Proposal is likely to impact this species on a local scale. However, given that
much of the development envelope is already highly fragmented and in degraded
condition, GHD (2019b) consider that the development envelope does not contain
significant habitat for this species.

The larger intact areas of Banksia woodland in good or better condition provide
the most suitable habitat for the Graceful Sunmoth. However, given the linear
nature of the development envelope and the degraded condition of much of the
remaining vegetation, the TCL Proposal is unlikely to have a significant impact on
this species (GHD, 2019b).
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Of the conservation significant species assessed in Table AI, the only ones that may be significantly
impacted are the Black Cockatoo species: Carnaby’s Black Cockatoo, Forest Red-tailed Black Cockatoo
and Baudin’s Black Cockatoo. Further assessment is provided on the impact to Black Cockatoo
habitat within the development envelope as well as at a local and regional level.
7.6.4

Context for Black Cockatoo Habitat Loss

7.6.4.1

Development Envelope

The implementation of TCL Proposal may result in the permanent loss of:


Up to 24.59 ha of Carnaby’s Black Cockatoo foraging habitat which also overlaps with 17.24 ha of
Forest Red-tailed Black Cockatoo and Baudin’s Black Cockatoo foraging habitat; and



48 potential breeding trees.

The loss of 24.59 ha of foraging habitat represents 20.59% of the development envelope. Of the
potential foraging habitat in the development envelope, 21.61 ha is regarded as High quality, and the
remaining 2.98 ha was rated as Medium-High quality.
7.6.4.2

Local, Regional and Cumulative Context

The extent of potential Black Cockatoo habitat within 1 km of the development envelope (local) and
within the South Metro – Peel and Central Sub-regions (combined as the TCL Proposal is within both
sub-regions) has been estimated through an analysis of vegetation data including native vegetation
extent, Beard Association mapping. The Beard Vegetation Associations present at each scale was
reviewed to identify which associations may offer Black Cockatoo habitat. The Associations within
the local and sub-regional investigation areas deemed to provide Black Cockatoo habitat are listed in
Table AJ.
TABLE AJ: BLACK COCKATOO HABITAT VALUES BY BEARD ASSOCIATIONS
Beard
Association

Description

Black Cockatoo Suitability

3

Forest - Mainly Eucalyptus marginata, Corymbia calophylla

Foraging, breeding

4

Woodland southwest - Medium woodland; marri & wandoo

Foraging, breeding

6

Woodland southwest - Eucalyptus marginata, Corymbia
calophylla, E. wandoo.

Foraging, breeding

968

Woodland southwest - Eucalyptus marginata, Corymbia
calophylla, E. wandoo.

Foraging, breeding

998

Medium woodland; Tuart - Eucalyptus marginata, Corymbia
calophylla, E. wandoo.

Foraging, breeding

1000

Woodland / Low woodland / Low forest or Woodland Eucalyptus marginata, Corymbia calophylla, Banksia spp., Teatree

Foraging, breeding

1001

Low forest, woodland or low woodland with scattered trees Eucalyptus marginata, Banksia spp., Allocasuarina spp.

Foraging, breeding

1009

Woodland Southwest
Eucalyptus marginata, Corymbia calophylla, E. wandoo.
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TABLE AK: AGGREGATE OF BEARD VEGETATION ASSOCIATIONS TO ASSESS EXTENT OF BLACK COCKATOO HABITAT AT LOCAL AND REGIONAL SCALE
Scale
1 km buffer
Central & South Metro Peel
Sub-regions combined

Current Extent in
Development Envelope

Current Extent After
Implementation

(%)

(ha/%)

24.59

5.95

388.5 / 9.30

24.59

0.01

198,252.26 / 47.59

Pre-European
Extent (ha)

Current Extent
(ha)

Remaining
(%)

Extent in Development
Envelope (ha)

4,177.18

413.09

9.89

416,609.61

198,276.85

47.59

* Data used includes Native Vegetation Extent, Beard Vegetation Association mapping

TABLE AL: CURRENT EXTENT OF BLACK COCKATOO HABITAT IN CONSERVATION AREAS
Scale
1 km buffer
Central & South Metro Peel Sub-regions combined

Current Extent (ha)

DBCA Managed Land
(ha)

Bush Forever (Not on DBCA
Managed Lands)
(ha)

Total

Current Extent

(ha)

(%)

413.09

20.53

184.13

204.66

49.54

198,276.85

153,735.94

6,020.72

159,756.66

80.57

TABLE AM: CUMULATIVE IMPACTS ON BLACK COCKATOO HABITAT USING URBAN LAND DEVELOPMENT OUTLOOK DATA
Scale
1 km buffer
Central & South Metro Peel Sub-regions combined
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Current Extent

Extent in Development Envelope

Current Extent in ULDO

Cumulative Total

(ha)

(ha)

(ha)

(ha/%)

413.09

24.59

5.17

29.76 / 7.20

198,276.85

24.59

1,420.70

1,445.29 / 0.73
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7.6.4.3

Significance of Loss

The data presented in Table AK shows that on a local scale, available Black Cockatoo habitat will be
reduced to 9.3% of the Pre-European extent (reduce from 9.89%); although on a regional scale the
impact is negligible.
Table AL shows that locally 49.54% of remaining Black Cockatoo is protected in DBCA managed land
and Bush Forever sites. Regionally this figure is 80.57% of remaining Black Cockatoo habitat
managed by the DBCA or within Bush Forever sites.
Table AM shows that the implementation of the TCL Proposal will have a larger impact on habitat at
the local scale, accounting for 83% of the cumulative losses of Black Cockatoo habitat within 1 km of
the development envelope. However, at a sub-regional scale, the contribution of Black Cockatoo
habitat loss attributable to the TCL Proposal is significantly lower (approximately 1.7%). At a local
scale, the Proposal has the potential to contribute to a 6% loss in Black Cockatoo habitat and at a
regional scale there is the potential for a loss of 0.01% of the extent of Black Cockatoo habitat.
The permanent loss of up to 24.59 ha of Black Cockatoo foraging habitat and 48 potential breeding
trees within the development envelope is at variance with the EPBC Act Referral Guidelines for the
three species of Black Cockatoos (DSEWPaC, 2012a). This scale of action is likely to meet the DoEE’s
definition of a ‘significant impact’ (Department of the Environment, 2013).
7.6.5

Locally Significant Fauna Species

As it relies on a year-round supply of flowering plants, the Honey Possum requires large wellconnected areas of bushland so it can move between areas in flower.
Bradshaw and Bradshaw (2002) found that the mean area used by Honey Possums was 0.54 ha (0.79
ha for males and 0.14 ha for females, determined by radio-tracking) with males travelling up to 500m
in a day. The areas of bushland that will remain after the implementation of the TCL at Ken Hurst
Park (77.77 ha) and the Jandakot Airport (904.03 ha) where this species is known to occur, are large
in area.
The TCL development will not have a significant effect on habitat fragmentation (refer to Section
7.6.7). However improvements to fencing along the railway may change the way the Honey Possum
moves through the landscape. Honey Possums can fit through cyclone (or similar) fencing and
changes to the type of fencing (e.g. to solid fencing) may restrict their movement.
7.6.6

Fauna Injury or Mortality During Construction and Operation of the TCL

7.6.6.1

Construction

Vehicle strike can pose a risk to some wildlife, particularly but not exclusively to ground dwelling
species, including the conservation significant Quenda. While some mobile species such as birds have
the potential to move away from machinery or vehicles, other species that are less mobile may have
difficulty moving. A collision with an individual animal may result in injuries or death for the animal.
The Proposal involves construction of rail and associated infrastructure, requiring clearing of native
vegetation, excavation of soil and the operation of vehicles and plant. Native fauna may need to
cross these alignments and navigate away from approaching vehicles/plant, increasing the risk of
fauna mortality from vehicle strikes. Although some mortality may occur as a result of vehicle strikes,
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this is likely to be limited individuals and it is not expected that collisions from fauna will affect a
species at a population level.
7.6.6.2

Operations

Currently the freight corridor is poorly fenced which may allow fauna to transit from one side of the
corridor to the other. However, this is likely to be an infrequent occurrence as fauna would probably
avoid the freight corridor due to noise or vibration from freight trains. Furthermore, freight trains
operate at lower speeds and reduced frequency when compared with passenger trains.
During the operational stage of the TCL Proposal, there will be an increase in the frequency of daily
train movements within the rail reserve. Passenger trains will also travel at a faster speed which
represents a greater risk of collision with fauna. PTA does not have data on fauna mortality resulting
from direct collisions along its current rail assets. Therefore, it is not possible to predict the impact on
fauna assemblages during the operational phase of the TCL Proposal. However, as the existing rail
reserve is being utilised and the Proposal traverses a [mostly] cleared and modified landscape the
opportunity for collisions with fauna is regarded as low. Research into mitigation measures to
reduce fauna mortality on road projects (Gilhooly, Whittington and St Clair, 2019) has demonstrated
that the risk of collisions can be effectively mitigated with exclusion fencing and crossing structures.
This is generally true for larger mammals and possibly less so for ground dwelling reptiles or
avifauna. Black Cockatoos are slow to take off from the ground and they initially fly low before
sweeping up higher. This take off pattern places them at greater risk of colliding with a fast moving
vehicle such as a train if they forage or seek water in close proximity to the rail. However, it is not
possible to predict the impacts on the black cockatoo species, and therefore the focus is upon
managing the risk of interaction between the birds and passenger trains.
7.6.7

Habitat Fragmentation

In general, the habitat within the TCL development envelope area has poor habitat connectivity due
to a high degree of fragmentation by existing infrastructure and residential developments. The
existing rail corridor is a significant barrier for ground dwelling fauna to move through the landscape.
The main areas potentially affected by this are Ken Hurst Park, the bushland on the Jandakot Airport
landholding and bushland north of the rail reserve. However, these areas are already fragmented.
As the Proposal utilises the existing rail corridor, it will not alter the current movement patterns for
ground dwelling species. Therefore, habitat fragmentation is unlikely to be exacerbated by the TCL
Proposal.
7.6.8

Indirect Impacts

The TCL Proposal has the potential to indirectly impact surrounding areas of fauna habitat. Certain
activities and Proposal design decisions can lead to degradation of habitat values in adjacent
bushland areas. Many of these indirect impacts are similar to those described in Section 6.6.6 and
include:


Unauthorised clearing or entry into surroundings areas causing loss or degradation of fauna
habitat;



Potential spread of weeds and pathogens such as dieback into surrounding bushland leading to
degradation of habitat values;
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Deposition of dust on surrounding vegetation during construction causing loss or degradation of
habitat;



Modification to local hydrology via dewatering during construction potentially causing
degradation of fauna habitat;



Modification to local hydrology via concentration and infiltration of stormwater potentially
causing loss of fauna habitat;



Unauthorised discharges or migration of wastes into adjacent bushland areas; and



Increased risk of fire to adjacent bushland areas associated with construction works.

Most of the above impacts can be readily managed through implementation of strategies during
construction. Further details in relation to specific management strategies are provided in Section
7.7.
Discussion of the above impacts is not replicated here to avoid duplication, as the analysis of these
impacts is the same as outlined in Section 6.6.6.
7.6.8.1

Fauna Behaviour

Fauna may be disturbed during construction (due to clearing activities and noise emissions) and
operation of the railway (noise and vibration) which may affect the local population through
interruption and temporary avoidance behaviour of the associated activities. Given the construction
works will be of short duration in any one location, as the railway is built and progressed along the
alignment, the effects on any local population will be temporary. In addition, the TCL is being
constructed within an existing rail alignment where freight trains are already operational. Therefore,
fauna are likely to be accustomed to noise and vibration from freight trains which already utilise the
rail reserve. This existing use may already encourage avoidance of the rail reserve resulting in a
minimal impact on fauna behaviour as a result of the TCL Proposal.

7.7

MITIGATION

In developing the Proposal, PTA has applied the mitigation hierarchy to reduce its potential impacts
on the environment. The mitigation hierarchy for the terrestrial fauna factor is outlined in Table AN.
TABLE AN: MITIGATION HIERARCHY FOR TERRESTRIAL FAUNA FACTOR
Avoid



As the Proposal design has evolved, opportunities to reduce clearing impacts have been
identified. Subsequent changes to the development envelope have avoided 48% of the
foraging habitat for Black Cockatoos in the survey area, such that up to 24.59 ha is now
proposed to be cleared.



Minor adjustments to the development envelope in Bush Forever Site 456 (Tom Bateman
reserve) and Bush Forever Site 246 (Canning and Southern Rivers) have been implemented
to avoid impacts to wetland habitat.



Approximately 73% of potential Black Cockatoo potential breeding trees have been
avoided, through revised design of the TCL development envelope. There are 176 potential
Black Cockatoo potential breeding trees within the survey area, and through modification
of the boundaries of the development envelope, 128 trees will be avoided. A part of this
has been achieved via the commitment to establish Tree Protection Zones near the Canning
River and in Bush Forever Site 456 (Tom Bateman Reserve) to avoid removing mature trees.



Water sensitive urban design principles will be implemented as part of the drainage design.
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This will include infiltration of stormwater as a preference to reduce incidence of creating
pools of water on the surface which may act as an attractant for fauna species such as black
cockatoos and place them at increased risk of being struck by a passenger train.

Minimise

Black cockatoo foraging plants will not be used within the rail reserve so that the species
are not attracted to forage within the rail reserve.

Using the existing rail corridor has minimised the area of vegetation to be cleared. More than
77% of the development envelope is comprised of cleared land or low value fauna habitat.
A CEMP has been prepared (Appendix 14) and will be refined prior to the construction of the
TCL. Specific measures relevant to the factor included in the CEMP are:


Provision of coordinates for clearing extents to the contractor;



In field demarcation of clearing extents using site fencing;



In field demarcation of Tree Protection Zones and other exclusion zones;



Inclusion of fauna management requirements in site induction training;



Requirement to conduct pre-clearing fauna trapping and relocation using a qualified fauna
handler at Bush Forever Site 456 (Tom Bateman Reserve) and Bush Forever Site 388
(Jandakot Airport);



Requirement for a fauna spotter/handler to be present/on call during site clearing;



Requirement to conduct regular inspections of clearing boundaries and document the
clearing activities undertaken;



Regular inspections of the development envelope for trapped fauna (in excavations or
equipment) during construction works. Relocation of trapped fauna immediately.



Speed limits on construction access roads during construction.



Minimise duration of open excavations.



Fauna ramps in open trenches.



Weed and pathogen hygiene management measures to prevent the introduction and
spread of weeds and dieback;



Dust suppression measures to reduce dust emissions;



Procedures to manage risk of causing fire during construction;



Restrict vehicles and equipment to the development envelope; and



Replacement of fencing along the TCL corridor to exclude fauna from the rail reserve with
the objective of minimising train strike.

Rehabilitate

No rehabilitation of terrestrial fauna habitat is proposed.

Offset

PTA is working with DBCA to develop an offset package to mitigate significant residual
environmental impacts that remain after application of the above listed mitigation measures.

7.8

PREDICTED OUTCOME

7.8.1

Residual Impacts

With the implementation of the mitigation measures outlined in Section 7.7, PTA is confident that all
indirect impacts can be managed so that adverse impacts on surrounding fauna habitat can be
avoided. However, the implementation of the TCL Proposal will result in the residual impacts of
clearing up to 29.74 ha of fauna habitat. This habitat includes:


24.59 ha of Black Cockatoo foraging habitat which is suitable for Carnaby’s Black Cockatoo and of
which 17.24 ha is suitable for Forest Red-tailed Black Cockatoo and Baudin’s Black Cockatoo;
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Clearing up to 48 potential breeding trees (trees with DBH>500mm) for Carnaby’s and Forest
Red-tailed Black Cockatoos, which comprise seven Flooded Gum, 21 Marri and 20 Tuart trees;



12.4 ha of habitat potentially suitable for Southern Brown Bandicoot;



0.10 ha of habitat potentially suitable for Carter’s Freshwater Mussel;



27.58 ha foraging habitat for the Peregrine Falcon;



4.37 ha of potential habitat for Throscodectes xiphos (although the habitat requirements for this
species unknown);



9.51 ha of habitat suitable for the Jewelled South-west Ctenotus (Ctenotus gemmula);



7.35 ha of habitat suitable for the Perth Slider (Lerista lineata);



9.51 ha of habitat suitable for the Black-striped Snake (Neelaps calonotos);



4.37 ha of habitat suitable for the Graceful Sunmoth (Synemon gratiosa).

7.8.2

Significant Residual Impacts

An assessment of the significance of the residual impacts concluded that significant residual impacts
from the TCL Proposal are likely to occur in relation to the loss of up to 24.59 ha of foraging habitat
for Black Cockatoos (inclusive of 24.59 ha suitable for Carnaby’s Black Cocktoo, and 17.29 ha suitable
for Forest Red-tailed and Baudin’s Black Cockatoo) and the possible loss of up to 48 potential
breeding trees (for Carnaby’s and Forest Red-tailed Black Cockatoos).
The PTA is preparing an offsets strategy to mitigate these significant residual impacts.
7.8.3

Predicted Outcome

With the implementation of the mitigation measures described in Section 7.7 and a commitment to
implement an offsets strategy to address the residual impacts identified in Section 7.8.2, the PTA is
confident that the EPA’s objective for terrestrial fauna will be met.
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8

TERRESTRIAL ENVIRONMENTAL QUALITY

8.1

EPA OBJECTIVE

To maintain the quality of land and soils so that environmental values are protected.

8.2

POLICY AND GUIDANCE



Environmental Factor Guideline –Terrestrial Environmental Quality (EPA, 2016f)



Contaminated Sites Act 2003



Assessment and Management of Contaminated Sites (DER, 2014)



Identification and Investigation of Acid Sulfate Soils (ASS) and Acidic Landscapes (DER, 2015a)



Treatment and Management of Soils and Water in Acid Sulfate Soil Landscapes (DER, 2015b)



Guidelines for the Assessment, Remediation and Management of Asbestos-Contaminated Sites in
Western Australia (DoH, 2009)

8.3

ENVIRONMENTAL INVESTIGATION

The following environmental investigations were undertaken in accordance with the requirements of
the Contaminated Sites Act 2003 to assess the terrestrial environmental quality of the development
envelope:
Proposed Ranford Road Station site


Lots 302, 303 and 500 Ranford Road, Canning Vale Preliminary Site Investigation (GHD, 2018a).



Ranford Road Metronet Sampling and Analysis Quality Plan (SAQP) for Detailed Site Investigation
(GHD, 2017).



Ranford Road Metronet Detailed Site Investigation - Interim (GHD, 2018b).



Metronet Ranford Road Contamination status and remediation options letter report (Appendix
7) (GHD, 2018c).



Metronet – Thornlie to Cockburn Link: Groundwater Level Monitoring Information (Golder
Associates Pty Ltd, 2019).

Development envelope (i.e. rail corridor excluding the Ranford Road Station site)


Preliminary Site Investigation Thornlie Cockburn Link (Golder Associates Pty Ltd, 2018a).



PTA Metronet – Thornlie Cockburn Link: Groundwater Desktop Study and Conceptual Sampling
and Analysis Quality Plan (Golder Associates Pty Ltd, 2018b).



PTA Metronet – Thornlie to Cockburn Link: Preliminary Acid Sulfate Soil Investigation (Golder
Associates Pty Ltd, 2018c).

Table F provides a brief description of each of these investigations and identifies the assessment
standards used to inform the scope and content of the individual investigations.
PTA has appointed a DWER accredited Contaminated Sites Auditor (the Auditor) to oversee the
contaminated sites investigation at the Ranford Road Station site (being part Lots 302, 303 and 500
Ranford Road, Canning Vale). The Auditor has reviewed and approved both the Preliminary Site
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Investigation and Sampling and Analysis Quality Plan (Letter of Approval is included as Appendix 8).
The Detailed Site Investigation (DSI) was not completed at the time of preparing this report, but will
be prepared to the satisfaction of the Auditor.

8.4

RECEIVING ENVIRONMENT

8.4.1

Geology and Soils

The majority of the development envelope comprises Bassendean Sand (Qpb) described as white to
pale grey at surface, yellow at depth. Sands are likely to be greater than 30m deep and overlie the
Guildford Formation, described as sandy silty pale brown clay. In places limestone may be present at
depth (Jordan, 1986). Sands are highly permeable. Pockets of peaty sand and peat-rich sand intersect
the development envelope. Around the Canning River the geology is Guildford Formation. The
section between the Canning River and Beckenham Junction is sandy clay, clay and Bassendean
Sands.
The environmental geological maps indicate that at the banks of the Canning River at Thornlie the
Bassendean Sand is overlain by Alluvium which is predominantly Clayey Sandy Silt, and Colluvium
which is composed of Gravelly Sandy Clay. Between Canning Vale and Melville, pockets of Swamp
Deposits comprising Peaty Sand and Peat Rich Sand are mapped. Further pockets of Peaty Silt and
Sandy Silt are mapped in the surrounds of the proposed alignment around Cockburn (Golder, 2018a).
Soil-landscape mapping of the South West of Western Australia (DAFWA, 2007) indicates the
Proposal sits within the Pinjarra Zone, Bassendean Zone and just into the Spearwood Dunes of the
Perth Coastal Zone.
8.4.2

Acid Sulfate Soils

ASS risk mapping (NationalMap, 2018) indicates the majority of the development envelope is located
within moderate to low risk areas of ASS occurring within 3m of the natural soil surface, but high to
moderate risk of ASS occurring beyond 3m. Several pockets of high risk areas (Figure 19), where ASS
is potentially present within 3m of the natural ground surface occur along the alignment. These are
associated with the Canning River sediments and mapped wetlands.
The Preliminary ASS Investigation carried out by Golder Associates (2018c) confirmed that areas
identified in published ASS risk maps as ‘high to moderate’ risk of encountering ASS where Alluvium,
Peaty Sand and Peat Rich Sands are mapped remain unchanged.
Where indicators suggestive of ASS were observed outside of the mapped ‘high to moderate’ risk
areas, a ‘moderate’ risk has been adopted. The geographic delineations of these areas are
approximations only and have been inferred from the site observations.
The ‘moderate to low’ risk of encountering ASS within 3m of the surface identified in published ASS
risk maps has been retained elsewhere along the route alignment.
Observations and surface water measurements suggest that there is generally a low potential for
Actual ASS (AASS) to be encountered along the route. However unidentified localised areas of AASS
may be present where dewatering has occurred historically (Golder, 2018c).
Field and laboratory analytical data obtained during the Ranford Road Interim DSI (GHD, 2018b) did
not indicate the presence of ASS in the areas investigated.
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8.4.3

Contaminated Sites

A search of DWER’s Contaminated Sites Database indicates five registered sites are within close
proximity (within 400m) of the development envelope (Golder Associates Pty Ltd, 2018a; 2018b)
(Table AO).
TABLE AO: REGISTERED SITES WITHIN CLOSE PROXIMITY (WITHIN 400M) OF THE DEVELOPMENT
ENVELOPE

Property Address

2 Dundee Street
(John Connell
Reserve) Leeming
– former landfill.

Distance from
Development
Envelope

Figure

Current Zoning
Under the
Metropolitan
Region Scheme

Classification
under the
Contaminated
Sites Act 2003

Nature and Extent of
Contamination

215m north

4.2

Parks and
Recreation
Reserve

Contaminated
remediation
required.

110m north

4.2

Industrial

Remediated for
restricted use.

Hydrocarbons, heavy
metals and ammonia
present in groundwater.

250m north

4.2

Industrial

Remediated for
restricted use.

Nickel is present in
groundwater and
asbestos in soils.

70m north

4.3

Industrial

Remediated for
restricted use.

Lead contaminated soil.

330m north

4.3

Industrial

Contaminated –
restricted use.

Hydrocarbons are
present in groundwater
as a plume extending
offsite from beneath
the north-east portion
of the site.

–

Lot 753 on Plan
220336
85 Bannister
Road Canning
Vale.

Asbestos and
hydrocarbons present
in soils, nutrients and
iron present in
groundwater.

Lot 85 on Plan
2903
265 Bannister
Road Canning
Vale.
Lot 101 on Plan
408587
14 Wittenberg
Drive Canning
Vale.
Lot 314 on Plan
16984
60 Bannister
Road Canning
Vale.
Lot 198 on
Diagram 68008

Proposed Ranford Road Station Site
The proposed Ranford Road Station location within the development envelope is considered possibly
contaminated, due to former landfill activities and is currently classified under the Contaminated
Sites Act 2003 as ‘Possibly contaminated – Investigation required’ (Figures 4.2 and 20). It therefore
represents poor quality of land and soils with limited environmental values.
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As summarised in the Contamination Status and Remediation Options Letter Report (GHD, 2018c),
the Preliminary Site Investigation (PSI) (GHD, 2018a) which investigated Lots 302, 303 and 500
associated with the Ranford Road Station site, concluded that:


Areas of concern at the site comprised the general landfill area (former landfill), a suspected
settling pond area, and consideration of the entire site due to potential ASS material underlying
the site.



Potential contaminants of concern associated with the identified areas of concern at the site
comprised metals/metalloids, hydrocarbons, pesticides, major ions, nutrients and acidity in soil
and groundwater, and ground gases (carbon dioxide, carbon monoxide, hydrogen sulfide,
methane and vapours).



With respect to the identified areas of concern and potential risk to the identified receptors, data
gaps existed which required further assessment to better understand potential contamination
risks for future station use and the management measures needed to address them.



Landfill gases and vapours posed a provisional moderate to high risk to future development at
the site without appropriate management measures.



Landfill gases and vapours posed a low risk to adjacent site users and terrestrial flora and fauna
to the north east and south east of the site under current conditions (as an extensive operational
gas collection and flaring system is present); and a provisional moderate risk if future
development occurs at the site without appropriate management measures (GHD, 2018a).

The PSI (GHD, 2018a) and Sampling and Analysis Quality Plan (SAQP) (GHD, 2017) included a
Conceptual Site Model (CSM) which describes the preliminary risks to human health and the
environment, based on identified contamination sources, transport mechanisms, exposure pathways
and receptors. Prior to completion of the DSI (interim), the following risks to the environment were
documented:


Very low risk to ecological receptors 7 from groundwater contaminants (metals, hydrocarbon,
pesticides, major ions, nutrients and per- and poly-fluoroalkyl substances (PFAS)) and surface
water contaminants (metals, hydrocarbon, pesticides, major ions and nutrients) identified in the
general landfill area.



Low risk to terrestrial flora and fauna from ground gases (CO2, CO, H2S, CH4 and vapours)
identified in the general landfill area. Future development risk is considered to be Moderate
without appropriate management measures.



Low risk to ecological receptors7 from hydrocarbons from the City of Canning Waste Transfer
Station.



Very Low risk to ecological receptors7 from hydrocarbons from the oil pipelines in the vicinity of
the development envelope, with appropriate operational/management measures.

The Interim Draft DSI (GHD, 2018b) found no significant sources of contamination were identified
associated with the CCWTS at the site. However the investigation identified the following substances
which represent potential sources of contamination associated with the former landfill:
7

GHD (2017) list these as; aquatic organisms, downgradient surface water features, terrestrial flora and fauna.
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Surface Asbestos Containing Materials (ACM) and possible ACM at depth in the landfill capping
material.



Physical hazards and ACM associated with landfill waste mass (if disturbed).



Aluminium, chloride, and ammonia in groundwater beneath the Site exceeding non-potable use
of groundwater (NPUG) guidelines.



Per- and poly-fluoroalkyl substances (PFAS) in groundwater beneath the Site exceeding
guidelines for the protection of freshwater aquatic species (99% protection level).



Elevated landfill gas and vapours in the former landfill.

With respect to aluminium and PFAS in groundwater, it is relevant to note that these were also
detected (at lower concentrations) in groundwater which flows towards the Site from the south east.
This indicates that aluminium and PFAS are present in groundwater as a result of other influences in
the area unrelated to the former landfill (GHD, 2018b).
Both the PSI (GHD, 2018a) and SAQP (GHD, 2017) have been endorsed by the Contaminated Sites
Auditor (Appendix 8). The Interim Draft DSI (GHD, 2018b) is currently under review by the
Contaminated Sites Auditor.
Remainder of development envelope
The Golder PSI (2018a) for the site presented two preliminary CSMs identifying a number of potential
sources, pathways and receptors. The PSI concluded that the potential for off-site sources to impact
the underlying soil and groundwater was high based on the commercial and industrial nature of the
surrounding area.
During their site walkover, Golder (2018a) observed waste dumping on and in the areas surrounding
the site. This mostly consisted of domestic rubbish. The level of waste dumping was generally
greater with proximity to the residential developments and major roads. Golder considered it likely
that waste dumping will be encountered during construction and redevelopment activities for the
Proposal.

8.5

POTENTIAL IMPACTS

The potential impacts to terrestrial environmental quality from the construction and operation of the
TCL Proposal in the development envelope are summarised in Table AP and detailed in Section 8.6.2.
TABLE AP: POTENTIAL CONSTRUCTION AND OPERATIONAL IMPACTS TO TERRESTRIAL
ENVIRONMENTAL QUALITY
Proposal
Stage
Construction

Impact Type
Direct
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Works/Operations

Potential Impacts



Clearing
of
vegetation



Cut and fill works



Excavation
and
construction of roads,
buildings and other
hard stand areas

native



Changes to soil quality through loss
of soil organic matter.



Disturbance of ASS due to
excavation, dewatering or removal
of riverine sediments.



Contamination of soils from
construction activities associated
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TABLE AP: POTENTIAL CONSTRUCTION AND OPERATIONAL IMPACTS TO TERRESTRIAL
ENVIRONMENTAL QUALITY
Proposal
Stage

Impact Type

Construction
& Operation

Construction
& Operation

Direct/Indirect

Indirect

Works/Operations

Potential Impacts



Operation of plant
machinery and vehicles



Dewatering
groundwater
abstraction



with storage of chemicals and
potential spills.


Disturbance of contaminated or
potentially contaminated soils due
to excavation or dewatering.

Stockpiling
contaminated material



Contamination of
stockpiling activities.



Development of the
Ranford Road Station
on a former landfill



Disturbance of waste materials (e.g.
exposing waste materials at
surface).



Stockpiling of landfill
waste material



Increase in landfill leachate
migration
(and
potentially
generation).



Increase in landfill gas generation
and/or migration (in the gas phase
or dissolved in groundwater) of
landfill gases/vapours.



Contamination of groundwater and
soils from stockpiled waste
materials.



Contamination of soils associated
with a loss of structural integrity
and containment of the BP high
pressure oil pipeline or Parmelia gas
pipeline.



Contamination of soil from the
operational railway.



Construction
operation
of
railway line

8.6

ASSESSMENT OF IMPACTS

8.6.1

Changes to Soil Quality

and

and
the

soils

from

The Environmental Factor Guideline – Terrestrial Environmental Quality (EPA, 2016f) defines
Terrestrial Environmental Quality as the ‘chemical, physical and biological and aesthetic
characteristics of soils’. The beneficial uses of good quality soil are primarily agriculture, maintaining
drinking water quality, recreation and cultural values. Ecosystem health values that are supported by
soils include biodiversity, water quality, and seed banks.
Majority of the development envelope comprises good quality soil that supports the following
beneficial uses:


Soils under the existing freight lines are important economically, as they support existing railway
infrastructure.



Soils under existing vegetation are important as they support biodiversity.
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Soils within the Jandakot Mound Underground Water Pollution Control Area (UWPCA) are
important for maintaining drinking water quality.

8.6.1.1

Loss of soil organic matter

Clearing native vegetation can have detrimental effects on the quality of soil, including a loss of soil
organic matter, reduced fertility of the soil and increased levels of salinity.
However, the areas that are to be cleared within the development envelope will be used for railway
infrastructure and therefore the quality of the soil in terms of suitability for plant growth will not be
critical.
8.6.1.2

Disturbance of ASS

Disturbance of ASS (through dewatering, excavation or removal of riverine sediments), may cause
acidification of soils and release of metals to groundwater. This could affect the soils supporting
existing vegetation and those within the UWPCA, which may adversely impact the value of those
soils.
8.6.1.3

Contamination of Soils from Construction Activities

Inappropriate storage of chemicals associated with construction activities can lead to leaks and spills
of dangerous goods which may contaminate soil, land and water, adversely impacting the value of
those soils with economic or biodiversity values, and those soils important for maintaining drinking
water quality. In addition, the inappropriate stockpiling and temporary storage of contaminated
material onsite may introduce or exacerbate contamination at the site.
8.6.1.4

Contamination of Soils from Operational Activities

The site is an active freight railway line; however Golder (2018a) found no evidence of contamination
associated with the railway activities during their site investigations as part of the PSI for the TCL.
The potential impacts from the operation of the TCL are limited and likely to include:


Hydrocarbon contamination – fuel spills from railway maintenance vehicles, grease and lubricant
leaks or oil leaks from transformers.



Metals contamination – from railcar breaking mechanisms and grinding for railway track
maintenance.



Herbicide/chemical contamination – weed control activities.



Importing unclean fill – for maintenance activities.



Firefighting – use of firefighting equipment/chemicals for electrical fires.

8.6.1.5

Contamination of Soils Associated with the BP High Pressure Oil Pipeline or Parmelia Gas
Pipeline

The BP high pressure oil pipeline traverses along the majority of the southern portion of the
development envelope between the Kenwick Link and the Glen Iris tunnel (beneath the Kwinana
Freeway). There is also a small section where the pipeline traverses the northern boundary of the
development envelope adjacent to the Thornlie Station. The Parmelia high pressure gas pipeline
traverses along the southern portion of the development envelope west of Gauge Circuit in Canning
Vale through to the Kwinana Freeway. The potential exists for these pipelines to lose structural
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integrity and containment (Golder, 2018a). However, the risk of contamination (hydrocarbons) from
these sources was considered very low. Based on groundwater data from monitoring wells downgradient of the BP pipeline it was not considered a credible source of any current contamination
(GHD, 2018a).
8.6.2

Development of the Ranford Road Station on a Former Landfill

The construction of Ranford Road Station on a former landfill has the potential to impact terrestrial
environmental quality.
With the Proposal currently at the concept design phase, detailed information regarding the
proposed construction methodology is not available. Forward works for the Proposal will involve
earthworks to construct a development platform with two options identified as potential general
construction methodologies for the bulk earthworks scope of works. These two options, ground
improvement or ground disturbance, in terms of human and environmental impact and general
management strategies, have been discussed in further detail below. It should be noted that all items
discussed are potential options only and the details provided are not confirmed. Defined and
detailed management measures will be provided in the Contractor’s CEMP for CSA endorsement
prior to construction. The design originally referred to the EPA and the current concept design for
the Ranford Road Station is shown in Figure 21.
8.6.2.1

Ground Improvement

If the preferred option for construction is ground improvement, ground improvement works would
be expected to involve minor ground disturbance, with the greater works involving methods such as
vibration rolling, dynamic compaction or surcharging.
Ground improvement works during construction have the potential to impact human and
environmental health if not managed appropriately. Members of the public, occupants and
construction workers may be exposed to contaminants, via:


Inhalation of asbestos fibres (via wind-blown dust) during development;



Direct contact with waste constituents and physical hazards; and



Incidental ingestion/dermal contact during commercial use of groundwater (when used as a dust
suppressant for ground works).

Consolidation or compression works have the potential to impact underlying and offsite soil and
groundwater. Consolidation or compression of the landfill waste mass from development loadings
can create a short term ‘pulse’ of leachate potential as void spaces are removed. This has potential to
influence vertical and subsequent lateral migration of leachate from the landfill waste mass. The
potential for offsite leachate plumes and migration within the groundwater is expected to be
monitored via water quality testing and groundwater level recording.
If required, piling into the landfill mass has the potential enhance the vertical migration of leachate
associated with deep foundations such as piled foundations (if required to penetrate the remaining
waste mass thickness in order to transmit development structure loadings to suitable strata beneath
the remaining part of the landfill waste mass). Potential increases in the migration and/or generation
of landfill leachate could impact groundwater with risks posed to down-gradient aquatic ecosystems
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including the Canning River and nearby wetlands. In terms of leachate migration, potential impacts
from piling would be monitored via groundwater quality from onsite monitoring wells.
8.6.2.2

Ground Disturbance – Partial Landfill Waste Removal

Portions of the development envelope that contain landfill waste material associated with the
Ranford Road Station site are not representative of the natural soils, and are considered to have poor
soil quality with no current beneficial use. These landfill waste materials are likely to contain
asbestos and physical hazards, and may contain concentrations of contaminants that may have
impacted groundwater, or have the potential to do so. Disturbance of the waste materials during
construction has the potential to impact human and environmental health if not managed
appropriately.
GHD (2018c) identified the following ways that members of the public, occupants and construction
workers may be exposed to these contaminants via disturbance of landfill waste material including:


Inhalation of asbestos fibres (via wind-blown dust) during development;



Inhalation of ground gas / vapours;



Direct contact with waste constituents and physical hazards; and



Incidental ingestion/dermal contact during commercial use of groundwater.

Initial concept designs of Ranford Road Station have been designed to reduce the amount of
cut/waste material that will require disposal offsite. The station itself has been designed with
placement in the northern portion of the lot, with car parking mainly overlying the landfill waste
mass (Figure 21). By locating the car parking over the landfill mass, this is expected to limit the
stormwater pathways to the mass and therefore potentially reduce the generation of leachate from
the landfill waste mass.
If ground disturbance is selected as the preferred method, works would be expected to involve major
ground disturbance, including partial removal of the landfill waste. This is considered a more
sustainable option rather than disturbing substantial quantities of waste material that would
otherwise need be moved to a different landfill. Removal and/or capping of landfill waste material is
likely to improve soil quality and may result in a beneficial use by supporting a new station that has
associated economic value.
The removal of the landfill capping poses a very low risk to environmental quality. Previous
investigations did not identify any contaminants above human health or environmental investigation
levels. The GHD site investigation (GHD, 2018b) reported ACM fragments (non-friable) in isolated
locations on the ground surface with one fragment identified within the landfill capping and the
resulting asbestos concentration below acceptance criteria.
The landfill capping material is considered a very low environmental risk with the implementation of
appropriate management measures, coinciding with the contractor’s material tracking system. The
material tracking system is expected to keep record of details such as material origin, stockpile
location, stockpile volume, material description, sample locations and results, as well as stockpile
reuse/disposal location. As the capping material has the potential for onsite reuse, it would be
expected that the material would be screened for waste inclusions (physical hazards and ACM) and
reassessed for classification of onsite reuse or offsite disposal (as required). The screened waste

Aurora Environmental
PTA2018-001_ENVA_013_AT_V5
16 May 2019

Page 189 of 339

Thornlie – Cockburn Link
Referral Information with Additional Information

material would require stockpiling prior to disposal to a Class II, asbestos accepting landfill facility.
Stockpiling and storage of material waiting testing and/or disposal is discussed in Section 8.6.3. The
removal and/or capping of landfill waste material is likely to have a positive impact and be a
sustainable option for terrestrial environmental quality.
The concept of the Ranford Road Station to date has been designed with the aim to avoid the central
landfill mass (where possible). Historical investigations suggest the landfill waste mass is expected to
include ACM, physical hazards and deleterious material. The excavation and removal of landfill waste
removal is unlikely to further impact soil underlying, and within proximity to, the landfill waste
material. It is not expected that an excavation would introduce further contamination to soil as the
excavation would involve the removal of waste.
In regards to groundwater, the removal of landfill waste material would likely reduce the overall
amount of leachate being produced and therefore, lower the impact to groundwater. Groundwater is
at a significant depth beneath ground level (>15mbgl). With respect to environmental values such as
onsite terrestrial ecosystems; there is a very limited interaction potential between onsite receptors
and the underlying groundwater. Terrestrial flora is not considered a credible receptor as the site will
have been cleared and terrestrial fauna would be limited to transitory birds, small feral animals and
ground dwelling invertebrate. In regards to offsite aquatic ecosystems (Canning River), as elevated
PFAS compounds have previously been identified in groundwater (GHD, 2018b), direct impacts from
the site to potential receptors down gradient are uncertain due to other contamination sources
down gradient of the site (e.g. Bannister Road landfill). With respect to aluminium and PFAS in
groundwater, it is relevant to note that these were also detected (at lower concentrations) in
groundwater which flows towards the Site from the south east. This indicates that aluminium and
PFAS are present in groundwater as a result of other influences in the area unrelated to the former
Ranford Road landfill (GHD, 2018b). A small stormwater compensating basin is located approximately
0.5km north of the site however this basin is not considered to have a significant hydraulic
connection with the groundwater, has no beneficial use and/or environmental value and therefore is
not a credible receptor.
Ground disturbance works could result in potential increases in migration and/or generation of
landfill leachate which could impact groundwater with risks posed to down gradient aquatic
ecosystems (e.g. nearby wetlands).
If required as part of the ground disturbance works, piling into the landfill mass has the potential to
enhance the vertical migration of leachate associated with deep foundations such as piled
foundations (if required to penetrate the remaining waste mass thickness in order to transmit
development structure loadings to suitable strata beneath the remaining part of the landfill waste
mass). Potential increases in the migration and/or generation of landfill leachate could impact
groundwater with risks posed to down-gradient aquatic ecosystems including the Canning River and
nearby wetlands. In terms of leachate migration, potential impacts from piling would be monitored
via groundwater quality from onsite monitoring wells.
With respect to potential effects for enhanced leachate generation and migration from the waste
mass, GHD (2018b) noted that the development proposal currently requires:


Removal of a substantial portion of landfill waste mass;
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Likely engineering treatment to consolidate the remainder of the waste mass (i.e. void space
reduction); and,



Construction of a substantial area of low permeability sealed surfacing (which can utilise a
strategy of infiltration beyond the extent of the waste mass or surface water disposal to the local
stormwater drainage system as an alternative of infiltration into the waste mass.

Although a potential exists for enhanced leachate generation and migration in the short term
(construction/following construction), in the longer term such development features represent
effective engineering measures as part of an integrated solution to mitigate leachate generation
from the waste mass at the site due to source removal and pathway modification.
8.6.3

Stockpiling and Storage of Excavated Material

If forward works for the Proposal involve ground disturbance, there will be stockpiling of landfill
capping and landfill waste material. It is currently understood that excavated landfill waste material
will be stockpiled (as required) and disposed offsite to an appropriately licensed landfill facility. GHD
(GHD, 2018b) reported that a Class II landfill would be suitable for the landfill waste material, due to
historical landfilling activities undertaken at the site.
Potential impacts to the environment from the storage of contaminated spoil include:


Reduced natural resource quality;



Site degradation;



Reduced ecosystem quality and function; and



Further distribution of contamination into surrounding environment.

As groundwater is at a significant depth beneath the current ground level of the site (>15mbgl), it is
considered there is a very low risk that stockpiling of contaminated spoil would negatively impact the
groundwater if the appropriate management measures are implemented.
Inadequate management strategies, such as a lack of designated stockpiling area, limestone pad or
appropriate lining have the potential to introduce contamination to the underlying soil environment.
If the ground is impacted by contaminated material, there is potential to introduce contamination to
the ground (landfill capping) or further distribute contamination. However, as the landfill capping
does not hold quality values, impact to the capping is considered minimal.
Once stockpiling and storage of contaminated spoil has finished, it is expected that the stockpiling
area be appropriately decommissioned. Decommissioning of the stockpiling area should include the
remediation and validation of the ground surface (as required) and be in accordance with the
applicable regulations and guidelines.
8.6.4

Landfill Gas Generation and/or Migration

GHD (2018a) identifies that the Proposal may change landfill gas generation and migration due to:


Potential for enhanced landfill gas generation within parts of the waste mass associated with
enhanced degradation of wastes by biological processes as a result of drainage infiltration (e.g.
swales and/or soakwells) receiving run-off from low permeability sealed surfaces;
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Potential for development of hazardous atmospheres within encloses spaces (e.g. migration of
landfill gases and/or vapours into services infrastructure and building structures and their
accumulation);



Potential for enhanced lateral landfill gas/vapour migration (onsite and potentially off site) due
to construction of low permeability sealed surfaces which prevent/restrict surface emission from
the waste mass (e.g. car parking areas);



Potential for cross-boundary migration towards the site from the remainder of the landfill waste
mass off-site to the south-west; and



Potential for enhanced vertical migration of landfill gases and/or vapours towards
buildings/infrastructure associated with deep foundations such as piled foundations (if required
to penetrate the remaining waste mass thickness in order to transmit development structure
loadings to suitable strata beneath the remaining part of the landfill waste mass).

Potential increases in the generation or migration of landfill gases could negatively impact human
health. On the site, members of the public, occupants and construction workers may be exposed to
these contaminants during construction and operation of the TCL via lateral or vertical migration of
gases and/or vapours and accumulation within structures to form toxic, explosive and/or
asphyxiating atmosphere (GHD, 2018c).
Below ground maintenance workers, occupants of commercial buildings and inhabitants of nearby
residences could also be exposed.

8.7

MITIGATION

In developing the Proposal, the PTA has applied the mitigation hierarchy to reduce its potential
impacts on the environment. The mitigation hierarchy for the terrestrial environmental quality factor
is outlined in Table AQ.
TABLE AQ: MITIGATION HIERARCHY FOR TERRESTRIAL ENVIRONMENTAL QUALITY FACTOR
Avoid

Development Envelope


The Proposal has been designed to avoid large scale dewatering where possible, and the
majority of the railway will be positioned at the same level as existing freight lines,
therefore avoiding the need for significant excavations in moderate ASS risk areas.



The methodology for crossing the Canning River has been reviewed by engineers and a
range of possible crossings (e.g. construction of a tunnel, various bridge structures etc.)
were considered. A bridge has been chosen, with no footings to be placed within the river
itself, rather the bridge span will extend the width of the river and support footings placed
within the land adjacent to the banks. This will avoid direct impacts to the Canning River
and associated oxidation of riverine sediments.



The grade separation of Cameron Street to Elliot Place will utilise an overhead footbridge
rather than an underground tunnel to avoid large scale dewatering and excavation of ASS.



Existing tunnels (e.g. Glen Iris and Kenwick Link) will be utilised rather than creating new
tunnels. This will avoid dewatering and excavation of ASS.



No dangerous goods will be stored within UWPCA and therefore contamination from spills
or leaks into the Jandakot Mound water source will be avoided.



By utilising the existing railway corridor, the value of the soils within the corridor will be
maintained as the land use will be the same.
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TABLE AQ: MITIGATION HIERARCHY FOR TERRESTRIAL ENVIRONMENTAL QUALITY FACTOR
Ranford Road Station site

Minimise

Avoid development features and construction methods requiring deep excavation into the
former Ranford Road landfill.

Development Envelope
SAQP/DSI


Implementation of the SAQP (Golder, 2018b) for a DSI to confirm the nature and extent of
contamination (if any). Investigations in the SAQP include:



Establish a baseline of soil quality across the site comprising broad grid based soil sampling
at 60 locations to assess risks associated with surrounding land uses across the site and 20
targeted locations to assess potential risks for sources identified in the CSM and to confirm
the low risk identification for other sources in the CSM. One shallow soil sampling location
to assess the presence of potential contaminants due to fly-tipping.



Install and sample 20 groundwater wells given the high potential for off-site sources of
contamination. This is recommended to provide characterisation of the baseline conditions
in addition to locations selected on the downgradient boundary and targeting sources
identified in the CSM. Four of the wells will be installed as dual use wells for groundwater
and landfill gas monitoring purposes.

ASS Investigation


A detailed intrusive ASS investigation will be undertaken in areas identified as ‘high to
moderate’ risk to confirm if ASS will be disturbed by construction works.



Limited intrusive sampling will be conducted within areas identified as ‘moderate to low’
risk. In these areas, deeper excavations (below 3m or the water table) will be targeted.



Further ASS investigations will be evaluated once the design has been advanced and
potential disturbance depths and locations are known.



An ASS and Dewatering Management Plan will be prepared if required.

Construction Environmental Management Plan (CEMP)


Risks associated with working on potentially contaminated sites during construction will
require specific management through the implementation of a CEMP. The CEMP is attached
as Appendix 14.



Evaluation of risks associated with hazardous materials and chemicals and provision of
management measures (e.g. bunds, containment) and a requirement for training of
personnel.



In the event that other contamination is encountered during construction, the contractor’s
CEMP will outline an Unexpected Finds Protocol to detail how contamination will be
managed. The Protocol will include triggers for consultation with DWER, local government,
DBCA (if within the Swan River Trust Development Control Area) and the parties
responsible for the contamination (if they can be identified). The Unexpected Finds
Protocol will provide:


A methodology for identification, assessment of risk and required management
procedures on a case specific basis;



Information on the appropriate disposal of waste and impacted soil/material;



Soil and groundwater validation (where required).

Ranford Road Station


Finalisation of the DSI to the satisfaction of the DWER accredited Contaminated Sites
Auditor.
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TABLE AQ: MITIGATION HIERARCHY FOR TERRESTRIAL ENVIRONMENTAL QUALITY FACTOR


Appropriate management of excavated soil particularly where generated from within the
landfill waste mass (if disturbed), such as limiting the height of stockpiles, bunding of
limestone pads and installation of leachate collection systems to contain potentially
contaminated stockpile run-off.



Exclusion of worker access to excavations or other contact with waste in the former landfill
area wherever possible.



Appropriate management measures will be included in the Contractor’s CEMP for
protection of human health (i.e. the public, construction workers and end users), the
environment, and environmental values including aesthetic concerns. See Section 8.7.1 for
further details.

Ground Improvement


If material is to be imported for surcharging or any ground works, it is to be certified or
classified clean and suitable for reuse within the intended land use. Surcharging activities
would be expected to be managed via a material tracking system, as per the Contractor’s
CEMP. The material tracking system would consist of a register with details relating to the
material including but not limited to, import and export volumes, reuse locations,
importation/quarry certificates and sample locations and results (if required).



Human health risks associated with ground improvement works are expected to be
monitored and managed via an air quality monitoring program. It would be expected that
dust and respirable asbestos fibres be monitored during dust generating activities or where
unexpected finds of asbestos are identified.

Disturbance of Waste


The following management measures are proposed and will be confirmed through the
preparation of a Contractor’s CEMP:


The Contractor’s CEMP will detail all management measures to be implemented to
address and minimise risks posed by landfill waste materials.



The removal of landfill capping is to be managed to minimise the human health risk
with the management strategy anticipated to include the requirement for air quality
monitoring around the sites boundary and on onsite workers or operational plant.
Detailed monitoring requirements and an unexpected finds protocol are expected to
be addressed in the Contractor’s CEMP and implemented for the project duration.



Following waste removal, there is potential for a warning barrier or ground gas
membrane to be installed overlying the waste to mitigate and manage future human
health risks and limit physical contact with the underlying waste material. This would
be expected to be confirmed at the detailed design stage.



The excavation of landfill waste material is expected to be managed via a material
tracking system as well as designated stockpiling areas and appropriate bunded
stockpile pads with leachate systems (as required). Designated stockpiling locations are
to be located a minimum of 20 metres from any water course or sensitive receptor. To
prevent potential further contamination of the site or adverse impacts to the
surrounding environment, stockpiled soils should remain onsite for the shortest
amount of time possible. The stockpiling and storage of contaminated soil is further
discussed in Section 8.7.2.



The Contractor’s CEMP will be reviewed/approved by a DWER accredited
Contaminated Sites Auditor prior to the commencement of construction.



Site Remediation Reports will be prepared to document the implementation of
remediation and validation works and these reports will be reviewed/approved by the
Contaminated Sites Auditor.
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TABLE AQ: MITIGATION HIERARCHY FOR TERRESTRIAL ENVIRONMENTAL QUALITY FACTOR


Treatment of waste undertaken to create material suitable for re-use (e.g. as fill below
the finished ground level) and minimise the volume of material requiring off-site
disposal.



Construction of a robust engineered cover system over the former landfill to prevent
physical contact with underlying waste materials.

Landfill Leachate



Implement the following design and construction phase measures to minimise impact of
construction upon leachate within the waste mass and potential mobilisation of this (as
recommended by GHD, 2018c).

Design Phase



Limit the footprint area of sensitive structures to minimise bearing pressures upon the
underlying soils or landfill waste.



Locate sensitive structures away from deeper parts of the former landfill to minimise
ground treatment requirements for waste materials to address settlement effects.



Construction of a robust engineered fill cover system to form a ‘stiffened raft’ type
foundation in surfaced areas which is less sensitive to settlement effects and reduces the
need for deeper treatment of underlying waste materials.

Construction Phase


Optimised staging of construction earthworks and ground treatment to limit the scale of
disturbance to the former landfill at any one time so that induced compression of the waste
mass is gradual and limits the potential for leachate migration to groundwater.



Timing of the works with respect to seasonal conditions (e.g. periods of heavy rainfall which
may enter the waste mass to generate leachate) will also be optimised, where practical.



Installation of leachate collection systems to contain potentially contaminated stockpile
run-off.



A detailed groundwater monitoring programme from a network of groundwater monitoring
wells to detect any potential adverse effects upon groundwater quality that may be
attributable to the construction works and allow preventative/corrective action to be
implemented.



Contingency groundwater interception measures in order to address any unavoidable and
temporary adverse effects upon groundwater quality in the locality.



Specific monitoring and management strategies will be detailed in the Contractor’s CEMP
which will be endorsed by the Contaminated Sites Auditor prior to commencement of
construction.



Dewatering is anticipated in the rail corridor, as part of the Ranford Road station platform
construction. The monitoring of dewatering effluent will be in compliance with the
applicable Acid Sulfate Soils and Dewatering Management Plan and is expected to be
conducted daily, and pending results the effluent would potentially be treated and
reinfiltrated onsite, either by settlement and infiltration basins and/or ground injection,
with re-infiltration not expected to occur above the landfill waste mass.



Pending baseline results, construction requirements and space availability on site, the
option for effluent disposal to sewer may also be considered.



All groundwater and dewatering effluent will be managed as per the Contractor’s
Dewatering Management Plan which is anticipated to include second daily and weekly
groundwater monitoring for groundwater levels and quality, as per regulatory
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TABLE AQ: MITIGATION HIERARCHY FOR TERRESTRIAL ENVIRONMENTAL QUALITY FACTOR
requirements.


The contractor will be responsible for ensuring any dewatering plans and/or permits are
approved prior to construction.



Contingency groundwater interception measures in order to address any unavoidable and
temporary adverse effects upon groundwater quality in the locality.

Stockpiling and Storage of Excavated Material
The stockpiling and storage of contaminated soil is further discussed in Section 8.7.2.
Landfill Gas Generation and / or Migration


A Landfill Gas Assessment and Monitoring program will be undertaken.



The landfill gas collection and flaring system will be assessed to support identification of the
likely scale and nature of gas protection measures needed for the development.



An expanded gas monitoring well network to assist in monitoring the former landfill for
indications of enhanced lateral migration of landfill gases and vapour from the waste mass.
Construction activities can be modified or curtailed to manage the potential for any shortterm adverse effects arising in construction works.



Landfill gas and vapour monitoring program will be implemented for the whole former
landfill site utilizing a dedicated gas and vapour monitoring well network and/or automated
monitoring equipment to detect lateral migration of gases from the landfill area where
deemed appropriate.



Modify existing landfill gas extraction system at the commencement of construction to
separate this from the majority of the network at the larger off-site portion of the landfill.
This will allow the onsite part of the network to be removed to provide access for
construction work and to prevent the pipework acting as a preferential migration pathway.



Options to manage the potential for landfill gases and vapours to migrate beyond the site
comprise perimeter in-ground gas barriers and/or passive ventilation measures. These
typically consist of gas collection wells, horizontal collection pipes with permeable trench
media and vents at critical boundaries to intercept landfill gases and vapours that migrate
within the ground towards the site boundary.



The following methods will be employed to manage the potential for landfill gases and
vapours to accumulate below areas of low permeability surfacing (e.g. roads, carparks) at
the site:


Removal of existing shallow gas extraction pipework (required to facilitate access for
development anyway) and grouting of deeper vertical extraction wells within the site.



Limit the size and nature of services infrastructure needing to be placed at (or within
influencing distance of) the former landfill.



Gas protection measures for buried infrastructure to be placed at (or within influencing
distance of) the former landfill to limit the potential to form hazardous atmospheres
within enclosed spaces, such as gas barriers and/or passive ventilation measures.



Surface water drainage to be constructed to direct surface run-off away from the
former landfill area to limit infiltration of water into the former landfill area that may
enhance production of gases within the waste mass.

Post-Construction


Post construction, specific risks and management requirements associated with the Ranford
Road site will be managed through the implementation of an Ongoing Site Management
Plan (OSMP). The OSMP will be endorsed by the Contaminated Sites Auditor and submitted
to DWER as part of the final Mandatory Auditor’s Report (MAR).
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TABLE AQ: MITIGATION HIERARCHY FOR TERRESTRIAL ENVIRONMENTAL QUALITY FACTOR

Rehabilitate

Ranford Road Station site



Offset

8.7.1

Any requirements for ongoing monitoring will be identified and confirmed as part of the
project closure report and MAR.

Remediation of the landfill portion within the development envelope (i.e. Ranford Road
Station site) through:


Likely engineering treatment to consolidate the remainder of the waste mass (i.e. void
space reduction).



Onsite capping strategies and management of ground gases through engineered
solutions.

The Proposal will target a reclassification of the developed portion to ‘remediated for
restricted use’.

As no residual significant impacts are expected, no offset is proposed for this factor.

Management Measures for the Former Landfill

Appropriate management measures will be implemented in accordance with the Contractor’s
Construction Environmental Management Plan (CEMP) for protection of human health (i.e. the
public, construction workers and end users), the environment, and environmental values including
aesthetic concerns. Subject to the final design process and proposed construction method, the
Contractor’s CEMP will detail specific risks associated with working at the site during construction.
Post construction, specific risks and management requirements associated with the Ranford Road
site will be managed through the implementation of an Ongoing Site Management Plan (OSMP).
The management plans will address matters including but not limited to: dust, odours, noise,
vibration, stockpiling, waste management, materials tracking, stormwater run-off, drainage,
sedimentation, leachate management and groundwater protection, traffic management (including
measures to prevent dust or mud being deposited on public roads by vehicles leaving the site),
existing (protected) vegetation, contamination, unexpected finds, emergency preparedness and
response, monitoring requirements, security and training.
Two Mandatory Auditor’s Reports (MAR) are to be prepared for the Ranford Road Station site by a
DWER accredited Contaminated Sites Auditor (CSA). The PTA is proposing the first MAR include
historical reporting up until, and including the Contractor’s CEMP. It would be expected these would
be reviewed and endorsed prior to the commencement of construction. A second MAR is then
proposed to include all reporting and investigations during construction, including project closure
and any ongoing site management requirements, following project completion.
With construction details yet to be finalised for the Ranford Road Station, design options that have
been identified to minimise the risk of future contamination migration offsite include, but are not
limited to:


Installation of surface barriers e.g. hard stand car park, subsurface irrigation system (overlain the
landfill mass);



Ventilation system for enclosed spaces;



Ventilation for compressed landfill gases;



Utility and infrastructure ground gas protection; and
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Ground gas membranes.

8.7.2

Management Measures for Stockpiling and Storage of Excavated Materials

Management strategies for the stockpiling of contaminated spoil are to be defined in the
Contractor’s CEMP or specific management plan such as Site Management Plan, Remedial Action
Plan, Contaminated Soil Management Plan, Acid Sulfate Soil Management Plan, Asbestos
Management Plan etc. If required, these plans should be reviewed and endorsed by the DWER
accredited CSA prior to implementation. Any spills or impacts would be expected to be remediated
and validated as required, in accordance with the relevant regulation and guidelines. Consideration
will be given to the following management measures for the stockpiling and storage of contaminated
spoil:


Maintaining a register of stockpile locations, the origin, relevant sample locations and results and
transport details for offsite disposal;



Use of an effective liner or sealed surface in combination with bunding to prevent run-off or soil
erosion;



Implementation of a leachate system;



Restricting the maximum height of a stockpile to be generally less than 3 metres and/or lower
than the boundary fence;



Avoiding stockpiles adjacent to, or in close proximity to site boundaries;



Segregate clean and contaminated excavated soil (where possible);



Stockpiling a minimum 20m from sensitive receptors, waterways and wetlands;



Material of unknown contamination status which is awaiting sampling must be bunded and kept
separate from other material until it has been sampled and classified;



Sampling of material to be conducted in accordance with relevant guidelines and classification to
be derived from appropriate assessment criteria for reuse potential;



Maintaining an effective dust and/or odour mitigation cover; and,



Maintaining appropriate soil moisture content to reduce dust emissions (particularly during
handing).

In general, any stockpile pad should consist of a minimum 300mm thickness of compacted crushed
limestone. Each pad should be bunded with a minimum 150mm high perimeter of compacted,
crushed limestone to contain potential leachate runoff from the stockpile and prevent surface water
runoff from entering the pad area. The level of compaction used should produce an appropriately
low permeability to prevent infiltration of leachate. If required, a leachate collection and treatment
system is expected to be installed.
If management measures are appropriately implemented, stockpiling of landfill waste should pose a
very low environmental risk to soil and groundwater within the site.

8.8

PREDICTED OUTCOME

No residual impacts are expected as a result of the Proposal. Through implementation of the CEMP
(Appendix 14), a Contractor’s CEMP and the Auditor’s endorsement in accordance with the
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Contaminated Sites Act 2003, the PTA considers that the Proposal can meet the EPA’s objective for
Terrestrial Environmental Quality and a positive outcome achieved for the development envelope,
particularly in relation to the former landfill.
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9

INLAND WATERS

9.1

EPA OBJECTIVE

To maintain the hydrological regimes and quality of groundwater and surface water so that
environmental values are protected.

9.2

POLICY AND GUIDANCE



Metropolitan Water Supply, Sewerage and Drainage Act 1909.



Rights in Water and Irrigation Act 1914.



Environmental Factor Guideline – Inland Waters (EPA, 2018b).



State Planning Policy 2.3 Jandakot Groundwater Protection (WAPC, 2017)



State Planning Policy 2.10 - Swan-Canning River System



DBCA’s Corporate Policy 42 - Planning for land use, development and permitting affecting the
Swan Canning Development Control Area (DPAW and SRT, 2016a)



DBCA’s Corporate Policy 49 - Planning for stormwater management affecting the Swan Canning
Development Control Area (DPAW and SRT, 2016b)



DBCA’s Corporate Policy 50 - Planning for dewatering affecting the Swan Canning Development
Control Area (DPAW and SRT, 2017)



Water Quality Protection Note (WQPN) 10: Contaminant Spills Emergency Response (DoW,
2006a)



WQPN 25: Land Use Compatibility Tables for Public Drinking Water Source Areas (DoW, 2016)



WQPN 44: Roads Near Sensitive Water Resources (DoW, 2006b)



WQPN 56: Tanks for Fuel and Chemical Storage Near Sensitive Water Resources (DWER, 2018c)



WQPN 83: Infrastructure Corridors Near Sensitive Water Resources (DoW, 2007)



WQPN 84: Rehabilitation of Disturbed Land in Public Drinking Water Source Areas (DoW, 2009b)



Decision process for stormwater management in Western Australia, November 2017 (DWER,
2017)



Stormwater Management Manual for Western Australia 2004-07 (DoE, 2004)



WSUD brochures published by the DWER



WA Environmental Offsets Policy 2011 (Government of Western Australia, 2011)



WA Environmental Offsets Guidelines (Government of Western Australia, 2014)

9.3

ENVIRONMENTAL INVESTIGATION

A desktop assessment has been undertaken by Aurora Environmental to assess the ground and
surface water values within the development envelope.
Groundwater monitoring was undertaken at Ranford Road as part of GHD’s investigations for the DSI
for Ranford Road (GHD, 2018b).
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Golder Associates (2018b) completed a desktop study of groundwater conditions for the TCL
Proposal. Golder Associates (2019) also undertook groundwater level monitoring for the TCL
Proposal, as part of the geotechnical and site investigations.

9.4

RECEIVING ENVIRONMENT

9.4.1

Rainfall

Jandakot receives on average 823 mm of rainfall per year, based on 39 years of climate data
(between 1972 and 2018) for the Jandakot Airport (station ID: 9172) (BoM, 2018a). The average
annual evaporation for the Perth region is 1,600 – 1,800 mm (BoM, 2018b). The data indicates more
water evaporates than infiltrates per year, suggesting the TCL will operate in a drying climate with
decreasing groundwater and/or surface water levels.
9.4.2

Surface Water

The development envelope is located within the following four unproclaimed surface water
catchments:


Swan–Avon Lower Swan.



Coastal.



Swan–Avon Canning River.



Bartram Road.

9.4.2.1

Canning River

The Canning River is a major tributary of the Swan River and is a proclaimed river under the Rights in
Water and Irrigation Act 1914.
The development envelope traverses the Canning River, an ESA, Bush Forever Site 246 and a REW
(UFI: 7447). The development envelope will occupy 13.53 ha of the associated Bush Forever site
(Figure 16.7) and 3.49 ha of the REW (Figure 17.8).
Portions of the development envelope will be located within the 1 in 100 (1%) annual exceedance
probability (AEP) floodway and flood fringe mapping (Figure 22). The flood fringe is defined as part of
the floodplain where development may be considered acceptable subject to certain conditions that
will provide adequate flood protection. The floodway is defined as the part of the 1 in 100 (1%) AEP
floodplain where development that is considered obstructive to major flows is not acceptable as it
would increase flood levels upstream.
9.4.2.2

Geomorphic Wetlands within the Development Envelope

Seventeen (17) wetlands in the Geomorphic Wetlands of the Swan Coastal Plain dataset intersect the
development envelope (Figures 17.1 to 17.9 and Table AR). They are currently mapped as:


Four CCWs – UFIs 6911, 6912, 7446 and 14900;



Six REWs – UFIs 6776, 7447, 7449, 13332, 13537 and 15299; and



Seven MUWs – UFIs 6652, 6655, 7155, 7744, 13621, 14450 and 14899.
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TABLE AR: WETLAND SUMMARY

UFI

6652

Management
Category and
Type

Area in
Development
Envelope
(ha)

MUW

0.61

Vegetation
Type

Vegetation
Condition

Area
(ha)

Comment

Nil

Cleared

0.61

Figure 17.1

Dampland

6655

MUW

Impacted portion of the
wetland is a part of the
Kwinana Freeway reserve
and has been filled.
0.34

Nil

Cleared

0.34

Sumpland

6776

REW

Impacted portion of the
wetland is a part of the
Kwinana Freeway
Reserve and has been
filled.
0.60

Dampland

6911

CCW

1.74

Not assessed

Nil

Cleared

0.50

Figure 17.4

VT06

DegradedCompletely
Degraded

0.10

Impacted portion of the
wetland is mostly cleared
and within the existing
Rail Reserve.

Nil

Cleared

0.30

Figure 17.5

VT01

Good

1.30

Good-Degraded

0.12

Contains vegetation
typical of dryland areas,
soils are sandy.

Good

0.01

DegradedCompletely
Degraded

0.01

Nil

Cleared

0.10

VT01

Good

0.14

VT02

Very Good

1.34

Degraded

0.50

VT02a

Good

0.42

VT06

Good

0.10

VT02

Very Good

0.07

Degraded

0.09

Nil

Cleared

2.33

Figure 17.5

VT06

DegradedCompletely
Degraded

0.27

Wetland has been filled
and developed.

Nil

Cleared

0.23

Figure 17.6

VT06

13332

REW

2.60

Dampland

6912

CCW

0.16

Dampland
7155

MUW

2.60

Dampland

15299

REW
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TABLE AR: WETLAND SUMMARY

UFI

Management
Category and
Type

Area in
Development
Envelope
(ha)

Dampland

13537

REW

0.06

Dampland

13621

MUW

14.36

Dampland

7446

CCW

0.33

Dampland

7499

REW
Palusplain
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1.26

Vegetation
Type

Vegetation
Condition

Area
(ha)

VT06

DegradedCompletely
Degraded

0.04

Wetland has been filled
and developed and
unlikely to represent an
REW. It contains a manmade drain with some
native vegetation.

Nil

Cleared

0.01

Figure 17.6

VT06

DegradedCompletely
Degraded

0.05

This wetland has been
filled and developed and
unlikely to represent an
REW.

Nil

Cleared

7.24

Figure 17.6

VT03

DegradedCompletely
Degraded

2.67

3.25 ha of this wetland is
within a Tree Protection
Zone.

VT06

Degraded

0.24

DegradedCompletely
Degraded

2.22

VT07

DegradedCompletely
Degraded

1.98

VT08

Good-Degraded

0.01

Nil

Cleared

0.11

VT03

DegradedCompletely
Degraded

0.13

VT06

DegradedCompletely
Degraded

0.06

VT08

Good

0.01

Good-Degraded

0.02

Nil

Cleared

0.96

Figure 17.8

VT06

DegradedCompletely
Degraded

0.10

VT07

DegradedCompletely
Degraded

0.20

The wetland has been
completely modified and
developed. 0.31 ha of
the mapped wetland is in
a Tree Protection Zone.

Comment

Figure 17.7
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TABLE AR: WETLAND SUMMARY

UFI

7447

Management
Category and
Type

Area in
Development
Envelope
(ha)

REW

3.49

Floodplain

14899

MUW

6.76

Palusplain

14900

CCW

0.39

Vegetation
Type

Vegetation
Condition

Area
(ha)

Comment

Nil

Cleared

0.74

Figure 17.8

VT05

Degraded

0.04

DegradedCompletely
Degraded

0.05

VT06

DegradedCompletely
Degraded

0.06

2.75 ha of the wetland
area is Cleared or
Degraded-Completely
Degraded which is
commensurate with the
MUW category.

VT07

DegradedCompletely
Degraded

2.60

Nil

Cleared

0.01

VT07

DegradedCompletely
Degraded

6.75

VT07

DegradedCompletely
Degraded

0.39

Nil

Cleared

4.34

VT06

DegradedCompletely
Degraded

2.73

VT07

DegradedCompletely
Degraded

1.26

Nil

Cleared

0.01

VT06

DegradedCompletely
Degraded

0.01

Palusplain

14450

MUW

8.33

Palusplain

7744

MUW
Palusplain

9.4.2.3

0.02

Figure 17.8

Figure 17.8
Vegetation condition is
commensurate with
MUW category.
Figure 17.8

Figure 17.8

Geomorphic Wetlands Adjacent to the Development Envelope

Twenty (20) geomorphic wetlands are mapped within 400 m of the development envelope in the
Swan Coastal Plain dataset (Table AS). They are currently mapped as four CCWs, five REWs and
eleven MUWs.
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TABLE AS: GEOMORPHIC WETLANDS MAPPED WITHIN 400 METRES OF THE DEVELOPMENT
ENVELOPE
Wetland UFI

Management Category

Wetland Type

Proximity to the Development Envelope

6621

MUW

Dampland

370 m west

6651

MUW

Dampland

115 m west

6654

MUW

Dampland

190 m east

15716

MUW

Sumpland

320 m west

6650

REW

Dampland

240 m south

6777

REW

Dampland

230 m south-east

6910

CCW

Dampland

30 m south

7066

MUW

Dampland

380 m south

7065

MUW

Dampland

220 m south

15300

MUW

Dampland

370 m south-east

13622

MUW

Dampland

270 m north-west

15925

CCW

Palusplain

5 m south (Canning River)

7733

REW

Palusplain

230 m south-east

14455

REW

Palusplain

190 m east

14453

MUW

Palusplain

200 m south-east

14456

CCW

Sumpland

290 m east

15926

REW

Dampland

12 m north (surrounded by development envelope)

13764

MUW

Palusplain

310 m east

14452

MUW

Palusplain

350 m east

14901

CCW

Palusplain

300 m north-west

9.4.2.4

Australian Wetlands Database

Brixton Street Swamps (WA074) is a wetland of national significance listed on the Australian
Wetlands Database. The site is a good example of shrub swamp of the Swan Coastal Plain (on clay
soil) and one of the few significant remaining areas within the Perth Metropolitan Area. It was
identified as meeting one RAMSAR Criterion for listing as a Wetland of International Importance
(Jaensch and Watkins, 1999).
It is a recognised CCW UFI 15255 and Bush Forever Site (No. 387) and therefore protected under the
EP Act. The Urban Bushland Council WA consider the Brixton Street Swamps as the most floristically
diverse Bush Forever site on the Swan Coastal Plain with at least 518 native taxa and comprising a
third of the taxa recorded on the Swan Coastal Plain (Urban Bushland Council WA Inc., 2018).
The CCW / Bush Forever site is less than 250 m from the north-eastern extent of the development
envelope (Figures 4.4 and 17.9). The TCL is located outside the boundary of the 200m buffer zone to
this wetland and will not directly or indirectly impact the Brixton Street Swamps.
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9.4.2.5

Existing Track Drainage and Catchments

The existing rail reserve/freight corridor is drained by longitudinal swales and table drains with
access roads in some sections graded to form part of the drain. The access tracks are generally on
varying separations from the rail on both sides of the rail (GHD, 2018b).
Track catchments are divided unevenly with the northern portion being around three-fifths of the
catchment (generally undeveloped) and the southern section being two-fifths and containing the
most developed portion of the alignment. The northern catchments are larger in size due to the
current freight rail located closer to the southern boundary. Rain falling onto the ballast is likely to
percolate through into the formation under the track structure and runoff into the swales on both
sides of the formation which is assumed to currently be crowned between both the rail alignments. It
is also possible that significant volumes of potential runoff infiltrates through the surface in the
pervious areas of the corridor.
It is generally noted that significant areas of the western portion of the site receive direct runoff from
adjacent areas. However, the majority of these areas are either undeveloped or bushland and not
likely to generate runoff in day to day events (GHD, 2018b).
9.4.3

Groundwater

The Proposal is located within the Jandakot and Perth proclaimed groundwater areas, and within
multiple subareas; South Lakes, Airport, City of Canning, City of Melville, City of Cockburn and City of
Gosnells.
The Jandakot Mound, a superficial (unconfined) aquifer, is an important source of Perth’s drinking
water supply and is located in the vicinity of the western end of the development envelope. It is the
main hydrogeological feature in the area (Golder, 2018b). The deep (partially confined) Leederville
and deep (mostly confined) Yarragadee aquifers underlie the Jandakot Mound, separated by a
confining layer of Kardinya shale (DoW, 2017). Groundwater levels across the Jandakot Mound have
generally declined over the last 40 years (DoW, 2017). The historical maximum groundwater level on
the Jandakot Mound is approximately 28 m AHD.
The superficial aquifer is hosted by Bassendean Sands and groundwater generally flows from the
Jandakot Mound northwest towards the Swan/Canning Rivers, and northeast towards the Canning
River (Figure 8).
Site specific groundwater levels along the TCL alignment were determined using data sourced from:


76 groundwater bores listed on the DWER’s Water Information Network (WIN) database located
within 20 m of the development envelope.



Golder Associates (2019) groundwater level monitoring in summer between November 2018 and
February 2019. Groundwater levels were likely to have been at their lowest when the data was
collected. Data collected is presented in Table A1 of Appendix 3. Bore locations are shown on
Figure 8.

Table AT lists groundwater levels in each local government area recorded in m BGL and AHD where
data was available.
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TABLE AT: SITE SPECIFIC GROUNDWATER LEVELS AND ELEVATION WITHIN 20 METRES OF THE
DEVELOPMENT ENVELOPE
Data source

Bore Identification

Groundwater Levels
(m BGL)

Groundwater Elevation
(m AHD)

20019799

No data available

No data available

20019801

No data available

No data available

20020564

No data available

No data available

20020922

No data available

No data available

20020950

No data available

No data available

20020989

No data available

No data available

20020992

No data available

No data available

20020994

No data available

No data available

20020997

No data available

No data available

20020998

No data available

No data available

20021969

No data available

No data available

20022754

No data available

No data available

20023098

No data available

No data available

20084210

No data available

No data available

20019634

No data available

No data available

20019635

No data available

No data available

20019761

No data available

No data available

3193

Last measurement was in
1989 (30 years ago).
Water levels ranged from
1.4 - 3.4 m BGL.

Last measurement was in
1989 (30 years ago).
Water levels ranged from
23.1 - 25.1 m AHD

3194

1.4 to 4.0.

22.6 to 25.7.

3196

11.7 to 14.5.

20.3 to 22.8.

3197

12.9 to 14.7.

19.8 to 22.4.

10117587

No data available

No data available

10022549

No data available

No data available

20020700

No data available

No data available

20020701

No data available

No data available

20020702

No data available

No data available

20020704

No data available

No data available

20020705

No data available

No data available

20020707

No data available

No data available

CITY OF COCKBURN
DWER Water
Information Network

DWER Water
Information Network
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TABLE AT: SITE SPECIFIC GROUNDWATER LEVELS AND ELEVATION WITHIN 20 METRES OF THE
DEVELOPMENT ENVELOPE
Data source

Golder Associates
(2019)

Groundwater Levels
(m BGL)

Groundwater Elevation
(m AHD)

20020708

No data available

No data available

20020710

No data available

No data available

20020711

No data available

No data available

20020817

No data available

No data available

4507

Last measurement was in
1989 (30 years ago).
Water levels ranged from
11.1 - 12.9 m BGL.

Last measurement was in
1989 (30 years ago).
Water levels ranged from
22.4 - 24.1 m AHD.

GW20

19.93 - 20.00

21.87 - 21.95

GW19

8.41

23.29

GW18

4.49 - 4.56

23.34 - 23.41

GW17

3.43

23.17

TCL-BH022

15.60

22.95

Bore Identification

CITY OF MELVILLE
DWER Water
Information Network

No bores are located within the City of Melville boundary and within 20m of the
development envelope.

Golder Associates
(2019)

GW16

5.05

22.86

TCL-BH015

11.76

22.81

20018358

No data available

No data available

20019124

No data available

No data available

20019456

No data available

No data available

20019457

No data available

No data available

20019464

No data available

No data available

4596

1.5 - 4.5

21.2 - 24.2

6166

Last measurement was in
1986 (33 years ago).
Water levels ranged from
4.6 - 5.9 m BGL.

Last measurement was in
1986 (33 years ago).
Water levels ranged from
22.9 - 24.3 m AHD.

CITY OF CANNING
DWER Water
Information Network

6173

No data available

6174

Only three records, with the
last measurement taken in
1990 (29 years ago). Water
levels ranged from
5.50 - 5.55 m BGL.

Only three records, with the
last measurement taken in
1990 (29 years ago). Water
levels ranged from
22.91 - 22.96 m AHD.

6175

Four records available, with

Four records available, with
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TABLE AT: SITE SPECIFIC GROUNDWATER LEVELS AND ELEVATION WITHIN 20 METRES OF THE
DEVELOPMENT ENVELOPE
Data source

Bore Identification

Groundwater Levels
(m BGL)

Groundwater Elevation
(m AHD)

the last measurement taken
in 1990 (29 years ago).
Water levels ranged from
1.5 - 3.0 m BGL.

the last measurement taken
in 1990 (29 years ago).
Water levels ranged from
22.4 - 24.0 m AHD.

23086929
Golder Associates
(2019)

Golder Associates
(2019)

No data available

GW15

3.75

22.35

GW14

4.86

22.24

GW13

9.07 to 9.15

21.91 to 21.99

GW12

5.25

21.75

GW11

3.48 to 3.60

21.44 to 21.56

GW10

1.80

20.31

TCL-BH010

5.11

21.63

TCL-BH032

11.28

21.41

TCL-BH013

5.16

22.15

20018355

No data available

No data available

20018477

No data available

No data available

20018479

No data available

No data available

20018484

No data available

No data available

20018485

No data available

No data available

20018508

No data available

No data available

20018509

No data available

No data available

20018655

No data available

No data available

20018677

No data available

No data available

20018729

No data available

No data available

20018778

No data available

No data available

20018842

No data available

No data available

20018843

No data available

No data available

20018870

No data available

No data available

20018884

No data available

No data available

20018892

No data available

No data available

20018902

No data available

No data available

20018942

No data available

No data available

CITY OF GOSNELLS
DWER Water
Information Network
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TABLE AT: SITE SPECIFIC GROUNDWATER LEVELS AND ELEVATION WITHIN 20 METRES OF THE
DEVELOPMENT ENVELOPE
Data source

Golder Associates
(2019)

Groundwater Levels
(m BGL)

Groundwater Elevation
(m AHD)

20019125

No data available

No data available

20019260

No data available

No data available

20019261

No data available

No data available

20019460

No data available

No data available

20019536

No data available

No data available

20083752

No data available

No data available

23036255

No data available

No data available

23036256

No data available

No data available

23036257

No data available

No data available

20018775

No data available

No data available

20019002

No data available

No data available

20019002

No data available

No data available

23052394

No data available

No data available

GW09

2.56

18.14

GW08

2.52

14.98

GW07

3.07 - 3.12

14.88 - 14.93

GW06

3.29

12.54

GW05

2.63

10.17

GW04

5.26

11.14

GW03

1.64

8.79

GW02

5.76 - 5.99

1.4 - 1.63

GW01

2.61

0.42

TCL-BH009

2.27

19.93

TCL-BH008

2.50

15.07

TCL-BH030

1.20

14.56

GW21

2.79

13.21

TCL-BH007

3.47

9.73

TCL-BH006

1.72

11.14

TCL-BH005

1.68

8.72

TCL-BH003

1.10

0.80

TCL-BH001

3.41

-0.16

Bore Identification
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It is evident from the WIN bore records that whilst 76 bores are located in close proximity to the
development, only four bores have recent (i.e. past 10 years) water level data recorded. The location
of these four bores (WIN ID: 3194, 3196, 3197 and 4596) are shown on Figure 8.
Based on the available data from the WIN bore records and recent Golder Associates (2019)
monitoring, the site specific groundwater conditions are summarised as:


Within the City of Cockburn groundwater is within the top 20m of the soil profile. Groundwater
sits between 19 m and 26 m AHD (or 1.4 m BGL to 20 m BGL depending on ground elevation).
The highest maximum recorded water level was 19.8m AHD (in WIN ID: 3197 in 1992). In relation
to the rest of the TCL alignment, the water table is at its deepest within the City of Cockburn.



Groundwater within the City of Melville is shallow and within the top 12m of the soil profile. Two
records suggest the water table sits at around 22m AHD (or 5m BGL to 12m BGL depending on
ground elevation). The highest maximum recorded water level was 22.81m AHD (in TCL-BH015
on 19 February 2019).



Within the City of Canning groundwater is shallow and within the top 11m of the soil profile.
Groundwater sits between 20m and 24m AHD (or 1.5m BGL to 11m BGL depending on ground
elevation). The highest maximum recorded water level was 20.31m AHD (in GW10 on 30 January
2019).



Within the City of Gosnells groundwater is present on the ground surface or shallow and within
the top 6m of the soil profile. Groundwater sits between -0.16m and 18m AHD (or 1m BGL to 6m
BGL depending on ground elevation). The highest maximum recorded water level was -0.16m
AHD (in TCL-BH001 on 19 February 2019). In relation to the rest of the TCL alignment, the water
table is at its shallowest within the City of Gosnells.

It is recognised that the Perth Groundwater Map does not provide accurate information at a sitespecific scale and does not provide historical maximum groundwater levels (highest ever recorded
groundwater level). Given the limited data available from the WIN database pertaining to the
development envelope, the Perth Groundwater Map contours have been reviewed to provide a
snapshot of summer levels and therefore a broad indication of depth to water and water flow
direction.
The Perth Groundwater Map (DWER, 2018a) indicates the depth to groundwater 8 is approximately
14m below the existing ground surface at the proposed Ranford Road Station, with the water table
situated at approximately 22 m AHD. MGL in the vicinity of the station was recorded at 25 m AHD.
Groundwater flow direction is north flowing from Jandakot Mound (Figure 8).
Depth to groundwater is approximately 2m below the existing ground surface at the proposed
Nicholson Road Station, with the water table situated at approximately 13 m AHD. MGL in the
vicinity of the station was recorded at 15 m AHD (i.e. at existing ground surface). Groundwater flow
direction beneath the station is northeast towards the Canning River (Figure 8).
The depth to groundwater is shallowest beneath the development envelope in the vicinity of the
Canning River, where MGL is approximately 3 m AHD (Figure 8).
8

Groundwater levels are estimated based on recorded groundwater levels measured in May 2003 (end of
summer).
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During groundwater level monitoring, groundwater was encountered between approximately 2 m
and 19 m below ground level (Golder 2019). Groundwater elevations generally fall from west
towards the east along the development envelope. Groundwater levels for key locations within the
development envelope are shown in Table AU.
TABLE AU: GROUNDWATER LEVELS AND ELEVATION AT KEY LOCATIONS ALONG THE DEVELOPMENT
ENVELOPE
GROUNDWATER LEVELS
(m BGL)

GROUNDWATER ELEVATION
(m AHD)

Canning River Rail Bridge

1.10 – 5.99

0.42 – 1.63

Thornlie Station

1.64 – 1.68

1.40 – 8.79

Pedestrian Footbridge (Cameron Street and
Elliot Place)

1.72 – 5.26

9.73 – 11.14

Nicholson Road Station

1.20 – 3.12

14.56 – 15.07

Ranford Road Station

4.86 – 11.28

21.41 – 22.24

LOCATION

Source: Golder Associates (2019)
9.4.3.1

Underground Water Pollution Control Area

Within the Jandakot Mound is an area defined as the UWPCA. The section of TCL between the
Kwinana Freeway and Jandakot is within the UWPCA and traverses Priority 1 and Priority 3
designated areas (Figures 4.1 and 4.2).
The State Planning Policy 2.3 Jandakot Groundwater Protection (WAPC, 2017) defines Priority areas
within the UWPCA:


Priority one (P1) area – This is the highest level of protection and normally will apply to land
owned by the State, with low intensity and low-risk land use such as forestry. Use of this land for
protection of the public water supply outweighs virtually all other considerations and the object
is to ensure that there is no degradation of water resources in these areas (i.e. risk
avoidance/prevention).



Priority two (P2) area – Normally includes private rural with few buildings, with low-risk, lowintensity land use. These areas have a high priority for public water supply use. The management
objective is to ensure there is no increased risk of pollution to the water source (i.e. risk
minimisation). Restricted development may take place under specific guidelines.



Priority three (P3) area – Generally includes areas where water-supply needs co-exist with other
land uses such as housing, commercial sites and light industry. Management controls, rather
than land use restrictions dominate the water management and protection policy for these
areas. The areas are defined to minimise the risk of pollution to the water source (i.e. risk
management).

9.4.3.2

Production Bores and Wellhead Protection Zones

The State Planning Policy 2.3 Jandakot Groundwater Protection (WAPC, 2017) defines wellhead
protection zones as areas regulated to address contamination of public drinking water abstraction
bores. It has a radius of 500 m in P1 areas, and 300 m in P2 and P3 areas. The section of TCL between
the Kwinana Freeway and Jandakot is within the vicinity of Jandakot Mound production bores and
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wellhead protection zones (Figures 4.1 and 4.2). Specifically, Production Bore J400 (which abstracts
water from the superficial aquifer) and the corresponding wellhead protection zone intersects the
development envelope (Figure 4.2).
9.4.3.3

Groundwater Users

Superficial Aquifer
The DWER’s latest annual compliance report for the Jandakot Mound (DoW, 2017) lists the licensed
entitlements for public water supply and private use from the Superficial aquifer (Table AV).
TABLE AV: LICENSED ENTITLEMENTS FOR PUBLIC WATER SUPPLY AND PRIVATE USE FROM THE
SUPERFICIAL AQUIFER
ALLOCATION/LIMIT
(GL/YEAR)

PUBLIC WATER
SUPPLY ENTITLEMENT
FOR 2015-16 (GL)

PRIVATE LICENSED
ENTITLEMENT FOR
2015-16 (GL)

South Lakes

0.82

No data

0.57

Airport

2.64

1.20

0.87

City of Canning

3.50

No data

2.74

City of Melville

5.50

No data

4.08

City of
Cockburn

1.00

No data

0.54

City of Gosnells

5.50

No data

3.28

GROUNDWATER
AREA

SUBAREA

Jandakot

Perth

The DWER’s Water Information Reporting (WIR) database indicates there are 11 publicly listed bores
located within 50m of the rail reserve and 100m from the proposed Ranford Road and Nicholson
Road stations (Golder, 2018b). The majority of bores are listed as being owned by the DWER, with
some listed as being for the purpose of irrigation (GHD, 2018a).
The WIR database indicates there are 37 registered bores located within a 1 km radius of the
proposed Nicholson Road Station.
A search of the DWER Water Register showed that 17 water licences were located within or
intersecting the 50m buffer of the site, with seven draw points identified within the buffer. Small
annual extraction licences were considered as having a greater potential to have shallow wells and
hence they may be more vulnerable to impact from groundwater level lowering (Golder, 2018b).
Unregistered bores may exist down-gradient from proposed station sites, and may be used for
irrigation purposes and other non-potables uses (such as commercial use).
Leederville / Yarragadee aquifer
The DWER’s Water Register (DWER, 2018b) indicates a groundwater licence (GWL: 165600) has been
granted in the vicinity of the development envelope for abstraction of water from the Leederville
aquifer. The licence granted to the City of Gosnells allows the abstraction of 696,000 kL for irrigation
of various parks/reserves in the City. No other licences for the aquifer have been granted adjacent to
the development envelope.
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9.4.3.4

Beneficial Uses of Groundwater

In the surrounding area, uses of untreated groundwater may include irrigation of gardens including
the growing of vegetables, parks and other landscaped areas and use for commercial purposes such
as dust suppression. Scheme water is provided to the surrounding area and although flushing toilets
and washing vehicles with untreated groundwater cannot entirely be precluded, this is unlikely to
occur (GHD, 2018a).
The environmental value of groundwater in the surrounding area is therefore expected to comprise:


Non-potable use of groundwater.



Protection of aquatic ecosystems (Canning River).

9.4.3.5

Contaminated Groundwater within the Development Envelope

Potentially contaminated groundwater may be associated with the former landfill (i.e. at the
proposed Ranford Road Station site) or off-site sources as described in Section 8.4.3. Any dewatering
or groundwater abstraction within close proximity to a known or potentially contaminated site will
be monitored and managed appropriately.
9.4.3.6

Other Contaminated Sites within 400m of the Development Envelope

A search of the DWER’s Contaminated Sites Database indicates five registered sites are within close
proximity (within 400m) of the development envelope (see Table AO in Section 8.4.3). Four of these
five contaminated sites are registered due to contamination of groundwater and have the potential
to influence groundwater quality within the development envelope.
9.4.4

Groundwater Dependent Ecosystems

The National Groundwater Dependent Ecosystems (GDEs) Atlas maps the potential occurrences of
aquatic, terrestrial and subterranean GDEs across Australia. The Atlas identifies a number of possible
GDEs within the TCL development envelope (Figure 9). These include:


The Canning River and associated palusplain wetlands;



Various wetlands (which generally align with those mapped in the Geomorphic Wetlands of the
Swan Coastal Plain dataset); and



Terrestrial GDEs near Ranford Road and north of the rail reserve between Ken Hurst Park and the
Kwinana Freeway.

9.5

POTENTIAL IMPACTS

The potential impacts to inland waters are summarised in Table AW.
TABLE AW: POTENTIAL CONSTRUCTION AND OPERATIONAL IMPACTS TO INLAND WATERS
Proposal Stage

Impact
Type

Works/Operations

Potential Impacts

Construction

Direct



Groundwater Impacts
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TABLE AW: POTENTIAL CONSTRUCTION AND OPERATIONAL IMPACTS TO INLAND WATERS
Proposal Stage

Impact
Type

Works/Operations

Potential Impacts

of roads, buildings and other
hard stand areas


Operation of plant
machinery and vehicles



Dewatering and
groundwater abstraction



Dewatering/displacement of
soil and of water to install
footings and to extend or
modify bridges



Storage and use of
hydrocarbons, other
chemicals and construction
materials



Stormwater management

affect quality of groundwater in
drinking water source areas.


Spread of contaminated
groundwater via dewatering,
groundwater abstraction, ground
improvement or ground
disturbance works.



Altered water quality due to
disturbance of ASS.



Abstraction of groundwater or
dewatering for construction
purposes may lower groundwater
levels affecting private and public
groundwater users and
groundwater dependent
vegetation.

Surface water


Alteration to hydrological regimes
of wetlands.



Impacts to Canning River water
quality, flow and riverbed from
displacement of soil and water for
the installation of bridge footings
and stormwater outfall upgrade.



Contamination of surface water
(Canning River and surrounding
wetlands) from activities carried out
in Temporary Construction Areas.



Risks to groundwater quality and
the Canning River from
contaminated groundwater.

Construction &
Operation

Direct



Construction and
permanent siting of the TCL
infrastructure within the
Canning River floodway and
flood fringe



Obstruction/alteration of surface
water flows and water quality.

Construction

Indirect



Excavation and construction
of roads, buildings and other
hard stand areas



Risks to groundwater quality and
the Canning River from
contaminated groundwater.



Operation of plant
machinery and vehicles



Impacts to water quality of
wetlands.



Dewatering and
groundwater abstraction





Clearing of wetland
vegetation

Decline in wetland vegetation in
areas adjacent to the development
envelope due to weed
encroachment or spread of
pathogens

Aurora Environmental
PTA2018-001_ENVA_013_AT_V5
16 May 2019

Page 215 of 339

Thornlie – Cockburn Link
Referral Information with Additional Information

9.6

ASSESSMENT OF IMPACTS

9.6.1

Groundwater Impacts

9.6.1.1

UWPCA and Wellhead Protection Zones

The section of TCL between the Kwinana Freeway and Jandakot is within a UWPCA, traversing
Priority 1 and Priority 3 areas (Figures 4.1 and 4.2). The new passenger railway line traverses the
wellhead protection zone for the Water Corporation’s Production Bore J400 (Figure 4.2), which
abstracts water from the Superficial aquifer.
As the TCL will follow the existing freight line and no new railway stations are proposed in the
UWPCA or wellhead protection zone, there will be no changes to the current hydrological conditions
within the UWPCA or wellhead protection zone. The Water Corporation (C. Loos, pers. comm. 7
March 2018) advised that the highest risk to the drinking water source is likely to occur during
construction.
The south-west corner of a temporary construction laydown area east of Karel Avenue partially
encroaches into an area designated as a Priority 1 Drinking Water Source Protection Area
(Figure 3.4). The anticipated activities and uses at this temporary construction laydown area include:


Temporary placement of construction materials (steel, timber, railway track, pipes, stockpiles of
materials, kerbing, lighting infrastructure, fencing materials, signage, landscaping materials etc.).



Temporary storage of excavated soils.



Water storage dams/basins for storage of stormwater runoff from hardstands / production
water. Dams are to allow evaporation/infiltration of water.



Access tracks for machinery / plant to access construction area / railway reserve.



Parking of vehicles and machinery.



Storage and use of heavy equipment including trucks, front end loaders, excavators, water
trucks, graders and static and vibrating rollers, delivery trucks, concrete trucks and pumps,
concrete vibrators, cranes and power / hand tools.



Storage and use of other equipment including; portable toilets, site offices, sea containers
(secure storage), concrete wash down bunds and rubbish skip bins.

Without adequate management, construction activities and storage of materials at this location have
the potential to impact the quality of groundwater which is used as a source for public drinking
water.
The construction laydown area is approximately 800m north-east of the Water Corporation’s
Production Bore J400 (Figure 23). Depending on the proximity and the nature of construction, the
Water Corporation may consider not using J400 during the construction period. This risk to
groundwater quality will be considered closer to the time of construction and a requirement for
continued consultation with the Water Corporation and the DWER has been included in the CEMP.
9.6.1.2

Groundwater Abstraction for Construction Water

The TCL Proposal will require access to water during construction for uses such as dust suppression.
The preferred source for construction water is groundwater and the bores may be drilled into the
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Superficial or Leederville aquifers. The location of abstraction bores is not yet confirmed and
therefore it is not possible to specifically quantify the impacts to potentially sensitive receptors at
this stage of planning. The abstraction points will be located with consideration of the proximity of
significant vegetation and GDEs, and compliance with the Rights in Water and Irrigation Act 1914
(RIWI Act). The abstraction points will also be located outside of the Jandakot Mound UWPCA.
Potential Impacts to Groundwater Users
A search of the DWER Water Register showed that 17 water licences were located within or
intersecting the 50m buffer of the site, with seven draw points identified within the buffer. Small
annual extractions licences were considered as having a greater potential to have shallow wells and
hence they may be more vulnerable to impact from groundwater level lowering (Golder, 2018b).
Unregistered bores may exist down-gradient from proposed station sites, and may be used for
irrigation purposes and other non-potables uses (such as commercial use).
The DWER’s Water Register (DWER, 2018b) indicates a groundwater licence (GWL: 165600) has been
granted in the vicinity of the development envelope for abstraction of water from the Leederville
aquifer. The licence granted to the City of Gosnells allows the abstraction of 696,000 kL for irrigation
of various parks/reserves in the City. No other licences for the aquifer have been granted adjacent to
the development envelope.
Until the preferred location for the TCL groundwater abstraction bores are confirmed, it is not
possible to assess which potential groundwater users may be impacted by the temporary
groundwater abstraction for construction. In accordance with the RIWI Act a licence to take water
will be required prior to constructing any abstraction bores. Based on DWER advice (G. Simmons
pers. comm. 21 March 2018), a hydrogeological assessment in accordance with Operational Policy
5.12 Hydrogeological Reporting Associated with a Groundwater Well Licence (DoW, 2009a) is likely to
be required. This assessment will determine the cone of depression resulting from groundwater
abstraction and enabling an evaluation of the potential impacts on adjacent groundwater users.
Potential Impacts to Environmental Receptors
As outlined in Section 9.4.2 there are a number of potentially sensitive environmental receptors
within or near the TCL development envelope. These include:




Aquatic GDEs which comprise:


Various wetlands including CCWs, REWs and MUWs; and



The Canning River.

Terrestrial GDEs.

The impact to the Canning River from groundwater abstraction is addressed in Section 9.6.2 and the
impact to wetlands is addressed in Section 9.6.3.
Terrestrial GDEs meet their water demand by water uptake from the groundwater or its capillary
fringe (subsurface water just above the water table that is not completely saturated). Trees mostly
take up groundwater from the capillary fringe (Office of Water, 2012).
The degree to which GDEs are impacted by altered water regimes will depend on four factors:
1.

The degree of groundwater dependence of the ecosystems.
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2.

The rate of water level change (rate of drawdown).

3.

The length of time the alteration is in effect.

4.

The seasonal timing of the alteration.

Forests and woodlands can rely on groundwater for survival, particularly in areas of shallow
groundwater (Office of Water, 2012). Impacts in the short-term may occur, particularly if pumping
occurs in drought years when trees are more heavily reliant on groundwater and may result in a
decline in tree condition. Such impacts may be short-term, if trees can respond and grow roots
further into the soil profile to access water deeper in the soil profile. Trees closer to creek and river
lines may be less affected than trees which are further away.
The locations for groundwater abstraction bores will consider the proximity of terrestrial GDEs,
however until the preferred location for the TCL groundwater abstraction bores are known, it is not
possible to confirm if any terrestrial GDEs will be impacted by the temporary groundwater
abstraction for construction.
In accordance with the RIWI Act, a licence to take water will be required prior to constructing any
abstraction bores. A hydrogeological assessment may be required as part of the application to take
water and will be used to assess the potential impacts associated with groundwater drawdown on
possible terrestrial GDEs.
Dewatering activities during construction have the potential to impact terrestrial GDEs within and
adjacent to the development envelope. As described in section 9.6.1.3, there are four anticipated
locations where dewatering is likely to be required. At each of these locations, dewatering will be
highly localised and limited in duration and extent, and therefore is unlikely to have substantial
drawdown impacts on terrestrial GDEs.
9.6.1.3

Dewatering During Construction

PTA’s assessment of groundwater conditions in the TCL Proposal area identified several locations
where there is a risk of intercepting groundwater and therefore a higher risk of requiring dewatering
(Figure 9). The PTA has undertaken an initial assessment of the potential dewatering requirements
for the proposal, based on the information currently available for the design. Four locations have
been identified as likely requiring dewatering, based on an assessment of current understanding of
groundwater levels and the expected excavation depths. At all of these locations, the extent of
dewatering will be highly localised and limited in depth, area and duration. See below descriptions
of the expected dewatering activities at each of the four locations.
The effects of the groundwater drawdown/displacement will be localised and temporary and is
expected to last the minimum period to allow the completion of construction. As dewatering would
likely be undertaken for short periods and in localised areas, it is anticipated that groundwater
conditions will quickly return to pre-construction conditions. As a result, the impacts to other
Superficial aquifer users, wetlands or vegetated areas in close proximity to areas where dewatering is
needed will likely be short-term.
A more detailed assessment of dewatering requirements will be undertaken once detailed design has
been completed and the preferred construction methods are more accurately defined. The
assessment will determine the depth of predicted drawdown and the likely volume of water to be
extracted. This will enable the prediction of the cone of depression at any location where
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dewatering is required and determine if exemptions apply or if licencing under the RIWI Act will be
required.
Canning River Rail Bridge Duplication
Dewatering will likely be required for the construction of the rail bridge footings for the bridge over
the Canning River. There are three current methodology options for the construction of the rail
bridge. The preferred method involves driven piles, with little to no dewatering required. The second
method involves a driven pile with pile cap, with approximate two-month duration of dewatering for
each bridge abutment and an indicative dewatering rate of less than five litres per second. The
overall expected construction duration for this method is three to six months.
A third option for the bridge duplication is an incremental launch, whereby the building of the
structure is completed in segments in a casting yard, and put together by working from one end of
the bridge to the other end. Dewatering (or displacement of water) is likely to be required for drilling
in the rail bridge footings. Using this method, displaced water and drilling muds will not be
discharged to the Canning River.
If dewatering is required, it is expected to be managed at this location through diversion of the
effluent to a settlement pond, water quality and level monitoring and re-injection into the adjacent
laydown area. Re-injection wells will not be installed immediately adjacent to the river, and
dewatering practices will be managed to minimise sediment run-off into the river (e.g. sediment
controls, silt curtains). No dewatering effluent will be discharged directly into the river.
Baseline laboratory water quality data will be collected from the Canning River before the
commencement of dewatering operations (which may involve more than one monitoring event to
ensure the data are representative and to capture seasonal variations). Standing water levels within
the Canning River prior will also be measured before the commencement of dewatering operations.
Trigger levels for monitoring potential groundwater drawdown impact (i.e. level not allowed to be
lowered beyond) will be determined following baseline monitoring, taking into account natural
seasonal variation.
Should ASS be encountered during excavation works, the material will be temporarily transferred to
an ASS treatment pad for the TCL Proposal or removed from site to a licensed landfill facility.
Pedestrian Footbridge (Cameron Street/Elliot Place)
Dewatering will likely be required for the construction of the footbridge over the railway between
Elliot Place and Cameron Street, including installation of pad footings via screw piles. The pad
footings will have a relatively small footprint, and the expected duration of dewatering is
approximately 1 month. The current (summer 2019) depth to groundwater at this location is
approximately 1.72 to 3.29 m below ground level.
Dewatering is expected to be managed at this location through diversion of the effluent to a
settlement pond, water quality and level monitoring and re-injection or re-infiltration in an adjacent
area. Re-injection wells will not be installed in the adjacent conservation category wetland (100 m
south-west of dewatering area). Baseline laboratory water quality data will be collected from the
conservation category wetland before the commencement of dewatering operations (which may
involve more than one monitoring event to ensure the data are representative and to capture
seasonal variations). Standing water levels within the conservation category wetland prior will also
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be measured before the commencement of dewatering operations. Trigger levels for monitoring
potential groundwater drawdown impact (i.e. level not allowed to be lowered beyond) will be
determined following baseline monitoring and taking into account natural seasonal variation.
Should ASS be encountered during excavation works, the material will be temporarily transferred to
an ASS treatment pad for the TCL Proposal or removed from site to a licensed landfill facility.
Ranford Road Station
Dewatering will likely be required to construct the Ranford Road Station platform. Piling is likely to be
needed to support the ground slab for the station, with the depth and the method of piling yet to be
determined. Dewatering will be intermittent and minimal over an approximate six-month period. The
current (summer 2019) depth to groundwater at this location is approximately 5 m below ground
level.
Dewatering is expected to be managed at this location through diversion of the effluent to a
settlement pond, water quality and level monitoring and re-injection or re-infiltration in an adjacent
area. Re-injection wells will not be installed within the nearby conservation category wetland
(approximately 400 m south of dewatering area) or within the landfill mass. Re-injection will be
targeted as close to source as possible (i.e. maximum distance from the wetland). Baseline laboratory
water quality data will be collected from the conservation category wetland and relevant monitoring
wells before the commencement of dewatering operations (which may involve more than one
monitoring event to ensure the data are representative and to capture seasonal variations). Standing
water levels within the conservation category wetland will also be measured before the
commencement of dewatering operations. Groundwater monitoring will also be undertaken across
the Ranford Road Station site. Trigger levels for monitoring potential groundwater drawdown impact
(i.e. level not allowed to be lowered beyond) will be determined following baseline monitoring,
taking into account natural seasonal variation.
Should ASS be encountered during excavation works, the material will be temporarily transferred to
an ASS treatment pad for the TCL Proposal or removed from site to a licensed landfill facility.
Nicholson Road Station
Dewatering will likely be required to construct the Nicholson Road Station, including the platform,
station infrastructure and services. Dewatering will be intermittent and localised over an
approximate six-month period, as different aspects of the station are constructed.
Dewatering is expected to be managed at this location through diversion of the effluent to a
settlement pond, water quality and level monitoring and re-injection or re-infiltration as close to
source as possible.
Should ASS be encountered during excavation works, the material will be temporarily transferred to
an ASS treatment pad for the TCL Proposal or removed from site to a licensed landfill facility.
9.6.1.4

Groundwater Quality

Dewatering of ASS
Drawdown of local groundwater levels may oxidise ASS which could lead to acidification of
groundwater and release of heavy metals from surrounding soils. As groundwater flows towards the
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Canning River and surrounding wetlands, the plume could potentially affect aquatic organisms within
the wetlands, the river or riparian vegetation, through a reduction in water quality.
Existing Contaminated Groundwater at Ranford Road Station
Groundwater beneath the former landfill at the proposed location of the Ranford Road Station site
contains sources of contamination. The groundwater flow direction from this area is north/northeast towards the Canning River, located approximately 4.9 km away at its nearest point. In the
context of the Proposal, consolidation or compression of the landfill waste mass from development
loadings can create a short-term ‘pulse’ of leachate potential as void spaces are removed. This has
potential to influence vertical and subsequent lateral migration of leachate from the landfill mass.
The potential for offsite leachate plumes and migration within the groundwater is expected to be
monitored via water quality testing and groundwater level recording.
If required, piling into the landfill mass has the potential enhance the vertical migration of leachate
associated with deep foundations such as piled foundations (if required to penetrate the remaining
waste mass thickness in order to transmit development structure loadings to suitable strata beneath
the remaining part of the landfill waste mass). Potential increases in the migration and/or generation
of landfill leachate could impact groundwater with risks posed to down-gradient aquatic ecosystems
including the Canning River and nearby wetlands. In terms of leachate migration, potential impacts
from piling would be monitored via groundwater quality from onsite monitoring wells.
Ground disturbance works could result in potential increases in migration and/or generation of
landfill leachate which could impact groundwater with risks posed to down gradient aquatic
ecosystems including Canning River and nearby wetlands. It is expected that onsite groundwater
monitoring be undertaken during construction to confirm and monitor leachate migration.
Management may also be required during construction to mitigate risks posed to the relevant
receptors, pending outcomes of the monitoring. Specific monitoring and management strategies will
be detailed in the Contractor’s CEMP, to be CSA endorsed prior to construction.
With respect to potential effects for enhanced leachate generation and migration from the waste
mass, GHD (2018b) noted that the development proposal currently requires:


Removal of a substantial portion of landfill waste mass;



Likely engineering treatment to consolidate the remainder of the waste mass (i.e. void space
reduction); and



Construction of a substantial area of low permeability sealed surfacing (which can utilise a
strategy of infiltration beyond the extent of the waste mass or surface water disposal to the local
stormwater drainage system as an alternative of infiltration into the waste mass.

Although a potential exists for enhanced leachate generation and migration in the short term
(construction/following construction), in the longer term such development features represent
effective engineering measures as part of an integrated solution to mitigate leachate generation
from the waste mass at the site due to source removal and pathway modification.
Construction Impacts
A spill or leak of chemicals or dangerous goods could adversely affect groundwater quality, which in
turn could impact sensitive receptors. However, with correct management measures, it is not
expected that spills or leaks would impact the underlying groundwater.
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Stockpiling of excavated material is likely to be required as part of the construction methodology.
With the implementation of appropriate management measures, it is not expected that stockpiling of
contaminated or ASS material would impact the underlying groundwater quality.
9.6.2

Impacts to Canning River

9.6.2.1

Displacement of Soil and Water for the Installation of Bridge Footings

Currently there are three possible construction methods for the duplication of the rail bridge over
the Canning River. The preferred method will involve driven piles, with little to no dewatering or
displacement of water required. It is not expected that this would result in impact to the Canning
River water quality.
The second method involves a driven pile with pile cap. This method involves dewatering and soil
displacement. As described in Section 9.6.1.3, dewatering effluent and drilling muds will not be
discharged into the Canning River and control measures will be in place to minimise potential
sediment impacts. With the correct implementation of appropriate management measures, it is not
expected that this method would have impact on the Canning River water system.
A third option for the bridge duplication is an incremental launch, whereby the building of the
structure is completed in segments in a casting yard, and put together by working from one end of
the bridge to the other end. Each segment is match-cast against the previous one and prestressed to
the section of structure already built. The entire structure is then jacked forward a distance equal to
the length of this segment. This process is repeated until the bridge is in its final position.
Dewatering or displacement of water is likely to be required for drilling in the rail bridge footings.
Using this method, displaced water and drilling muds will not be discharged to the Canning River;
therefore no impacts to the water quality of the Canning River are expected from construction
activities associated with the duplication of the bridge.
9.6.2.2

Obstruction/Alteration of surface water flows

The proposed rail bridge over the Canning River is likely to be supported by pillars which will be
constructed on the river banks (adjacent to the pillars of the existing bridge) outside of the channel
of the Canning River to avoid disrupting or diverting surface water flows. The width of the river is
approximately 20m at the crossover point. The bridge will span the river without needing to place
pillars into the river channel.
As railways are fixed infrastructure with a long asset life, drainage infrastructure is inherently
designed to provide conveyance to surface water flows with as little disruption as possible in order to
reduce the likelihood of damage to the rail infrastructure.
Due to the flexibility incorporated into the design of the development envelope, no impacts or
alterations to the Canning River flood regime is expected. Advice from the DWER (S. Rodgers, pers.
comm. 22 March 2018), based on review of the Canning River Flood Study, suggests the following
flood levels are expected under major rainfall events:


1 in 10 AEP flood level 3.1 m AHD.



1 in 25 AEP flood level 3.4 m AHD.



1 in 100 AEP flood level 3.95 m AHD.
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Proposed development (i.e. filling, building, etc.) that is located outside of the floodway (Figure 22) is
considered acceptable with respect to major flooding. However, a minimum habitable floor level of
500 mm above the appropriate 1% AEP flood level is recommended to ensure adequate flood
protection.
Proposed development (i.e. filling, building, etc.) within the floodway that is considered obstructive
to major flows is not acceptable as it would increase flood levels upstream. No new buildings are
acceptable in the floodway and do not form part of the Proposal.
Construction and Laydown Area
A construction and laydown area is proposed adjacent to the Canning River in the northern portion
of the development envelope (Figures 3.1 and 6). The laydown area has been located outside of the
Canning River floodway and flood fringe, as shown in Figure 6.
The following activities will be undertaken in this construction and laydown area:


Satellite office compound – self-contained site office, portable toilets, generator, security fencing
and chemical storage area. Installation of bunding around entire compound area.



Temporary laydown area for construction materials – including steel, timber, railway track,
ballast, pipes, fencing materials, lighting and landscaping.



Rail bridge construction – including earthworks, concrete pouring, bridge installation.



Storage area – including sea containers, plant, equipment, tools, rubbish skip bins



Access track – access for construction plant and vehicles from Rimmer Lane, including access to
the Canning River rail bridge duplication site. Approximately 10 m width.



Hardstand areas – installation of hardstand areas on the northern and southern sides of the
Canning River to allow for construction machinery and plant access to the rail bridge duplication
area.



Parking area – for vehicles and machinery.



Chemical storage area – bunded and self-contained storage area for chemicals, tools and
equipment. Limited hydrocarbon storage is anticipated at this site.



Re-fuelling area – a designated refuelling area will be demarcated onsite, with all fuel supplied
via a fuel supply truck and supplied at this location only.



Drainage – installation of drainage for temporary retention onsite (e.g. swale or bunded area),
and offsite disposal.



Dewatering – dewatering is potentially required for the construction of the rail bridge over the
Canning River. Dewatering effluent is expected to be retained onsite, and either appropriately
treated for re-injection onsite or discharged to sewer. If effluent is re-injected onsite, the
location will be selected outside of Conservation Category or Resource Enhancement wetland
areas.



ASS treatment – should ASS be encountered during excavation works, the material will be
transferred to an ASS treatment pad for the TCL Proposal or removed from site to a licensed
landfill facility. The ASS treatment pad will not be located within this laydown area.
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9.6.2.3

Stormwater Outfall Upgrade

A new headwall outlet will be constructed on the banks of the Canning River, and a section of pit to
pipe (alongside the passenger rail from Lester Drive) will discharge water to the river at this outlet.
This outlet upgrade will replace a pre-existing culvert and will be subject to approval from DBCA
(Rivers and Estuaries branch). PTA infratstruture will not discharge into this outlet during
construction or operation.
9.6.3

Impacts to Wetlands

The construction of the TCL Proposal has three potential avenues for impacts on wetlands:


Direct loss of wetlands (including partial loss) or the removal of wetland vegetation;



Changes in groundwater hydrology resulting from dewatering or groundwater abstraction; and



Changes in overland flow in localised areas.

Potential indirect impacts associated with the TCL Proposal on adjacent wetlands include:


Unauthorised clearing or entry into wetlands causing loss or degradation of wetland vegetation;



Spread of weeds and pathogens into surrounding areas during construction or post-construction
via edge effects;



Changes in wetland hydrology via dewatering during construction or inappropriate stormwater
management; and



Decline in water quality due to unauthorised discharges or migration of wastes during
construction.

9.6.3.1

Direct Loss of Wetlands

Geomorphic Wetlands Dataset
The TCL Proposal has the potential to directly impact 17 geomorphic wetlands (four CCWs, six REWs
and seven MUWs) listed in Table AR. The total area of wetlands (by management category) within
the development envelope potentially impacted by the TCL Proposal is summarised in Table AX.
TABLE AX: SUMMARY OF WETLAND CONDITION BY MANAGEMENT CATEGORY
Wetland Management
Category

Total Area Within
Development Envelope
(ha)

CCW

2.62

REW
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Vegetation Condition

Area (ha)

Very Good

0.07

Good

1.32

Good-Degraded

0.14

Degraded

0.09

Degraded-Completely Degraded

0.59

Cleared

0.41

Very Good

1.34

Good

0.66
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TABLE AX: SUMMARY OF WETLAND CONDITION BY MANAGEMENT CATEGORY
Wetland Management
Category

Total Area Within
Development Envelope
(ha)

MUW

33.00

TOTAL

Vegetation Condition

Area (ha)

Degraded

0.54

Degraded-Completely Degraded

3.20

Cleared

2.54

Good-Degraded

0.01

Degraded

0.24

Degraded-Completely Degraded

17.89

Cleared

14.86

43.90

43.90

Table AX above also includes a breakdown of vegetation condition for each wetland management
category. This analysis demonstrates that approximately 90% of the impacted wetlands exhibit a high
degree of disturbance with:


40.57% (or 17.81 ha) being cleared land; and



49.38% (or 21.68 ha) rated Degraded-Completely Degraded vegetation.

The remaining 4.41 ha of vegetation is rated in Degraded or better condition.
Discussion of the impacts on MUWs has not been provided as these wetlands are highly degraded
and do not retain any significant ecological attributes or functions. Consideration of the impacts to
CCWs and REWs are provided below. CCWs are high priority wetlands as they typically support a
high level of attributes and functions. REWs are regarded as priority wetlands as whilst they may
have been partially modified, they still support substantial ecological attributes and functions.
Further discussion of the impacts to individual wetlands is provided below.
Conservation Category Wetlands
UFI 6911 (Figure 17.5)
CCW UFI 6911 is a 1.74 ha dampland within Bush Forever Site 388 that belongs to the Bennett Brook
consanguineous suite of wetlands. It is entirely within the development envelope at the proposed
Ranford Road Station site (Figure 17.5) and therefore may be cleared depending on the final design
for the Station.
The construction of the station as originally referred to the EPA (Figure 21) will result in the loss of
this wetland. However, the concept design for the Ranford Road station (Figure 21) has been
prepared with a view to reducing the impact to UFI 6911 and generally avoids the wetland.
As the preferred Station design has not been selected, it is not possible to confirm the impacts to
CCW UFI 6911. Assuming that the entire wetland is cleared, the TCL Proposal would result in the loss
of vegetation in the following condition:


Good – 1.31 ha (VT01 – 1.30 ha, VT06 – 0.01 ha);



Good-Degraded – 0.12 ha (VT01);
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Degraded-Completely Degraded – 0.01 ha (VT06); and



Cleared – 0.30 ha.

There are 2,490.80 ha of CCW within the Bennett Brook consanguineous suite (DBCA, 2017). The loss
of the 1.74 ha CCW UFI 6911 represents 0.07 % of the remaining area of CCWs in the Bennett Brook
consanguineous suite.
The direct impact to CCW UFI 6911 is regarded as a significant impact. An offset will be required to
compensate the loss of this wetland.
UFI 6912 (Figure 17.5)
CCW UFI 6912 is a 0.63 ha dampland belonging to the Bennett Brook consanguineous suite. It is
completely surrounded by REW UFI 13332 within Bush Forever Site 388. A 0.16 ha portion of the
wetland is within the development envelope at the proposed Ranford Road Station site (Figure 17.5).
The construction of the station as originally referred to the EPA (Figure 21) would avoid direct
impacts to this wetland. However, if the concept design for the Ranford Road station (Figure 21) is
constructed, this may result in the direct loss of 0.16 ha or 25% of the extent of CCW UFI 6912.
As a preferred Station design has not been selected, it is not possible to confirm the impacts to CCW
UFI 6912. Assuming that the portion within the development envelope is cleared, this would result
in the loss of vegetation in the following condition:


Very Good – 0.07 ha (VT02); and



Degraded - 0.09 ha (VT02).

There are 2,490.80 ha of CCW within the Bennett Brook consanguineous suite (DBCA, 2017). The loss
of the 0.16 ha CCW UFI 6912 represents 0.006 % of the remaining extent of CCWs in the Bennett
Brook consanguineous suite.
The direct impact to CCW UFI 6912 is regarded as a significant impact. An offset will be required to
compensate the loss of a portion of this wetland.
UFI 7446 (Figure 17.7)
CCW UFI 7446 is a 3.09 ha dampland belonging to the Bennett Brook consanguineous suite. It is
within Bush Forever Site 456 (Figure 17.7). The majority of the wetland is located outside of the
development envelope. A small section along the south-western and eastern boundaries of the
wetland intersects the development envelope (Figure 17.7). The wetland may be directly impacted
by:


The construction of a limestone access track that provides access to the Rail Reserve from a
proposed temporary construction laydown area (Figure 7) – 0.25 ha in total all within a Tree
Protection Zone; and



The construction of the TCL within the existing Rail Reserve – 0.08 ha (Figure 7).

The above direct impacts may result in the direct loss of 0.33 ha or 10.71 % of the extent of CCW UFI
7446. This will impact vegetation in the following condition:


Good – 0.01 ha (VT08);



Good-Degraded – 0.02 ha (VT08);
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Degraded-Completely Degraded – 0.19 ha (VT03 – 0.13 ha, VT06 – 0.06 ha); and



Cleared – 0.11 ha.

There are 2,490.80 ha of CCW within the Bennett Brook consanguineous suite (DBCA, 2017). The loss
of the 0.33 ha CCW UFI 7446 represents 0.01 % of the remaining extent of CCWs in the Bennett
Brook consanguineous suite.
The direct impact to CCW UFI 7446 is not regarded significant for the following reasons:


The majority of the impacted area is already Cleared, or is rated as Degraded-Completely
Degraded.



Clearing the portion within the development envelope will not impact the values, attributes or
functions of the wetland.

UFI 14900 (Figure 17.8)
CCW UFI 14900 is a 7.86 ha palusplain wetland that forms a part of the Canning River floodplain area
(Figure 17.8). It belongs to the Swan River consanguineous suite of wetlands and is within Bush
Forever Site 246. The majority of the wetland is located outside of the development envelope. A
small section along the eastern boundary of the wetland intersects the development envelope within
the existing Rail Reserve (Figure 17.8). The wetland may be directly impacted by the construction of
the TCL within the existing Rail Reserve (Figures 6 and 17.8). The construction may result in the
direct impact to 0.39 ha or 4.96 % of the extent of CCW UFI 14900. This will impact 0.39 ha of
vegetation type VT07 which comprises weedy grassland (i.e. not a native vegetation community)
which was rated as Degraded-Completely Degraded.
There are 678.90 ha of CCW within the Swan River consanguineous suite (DBCA, 2017). The loss of
the 0.39 ha CCW UFI 14900 represents 0.06 % of the remaining extent of CCWs in the Swan River
consanguineous suite.
The direct impact to CCW UFI 14900 is not regarded significant for the following reasons:


The vegetation type VT07 contains very few native species.



The vegetation condition is rated as Degraded-Completely Degraded indicating that there are
very few ecological values or attributes present in the impacted area.



Construction within the impacted area will not alter the values, attributes or functions of the
wetland at this location.

Resource Enhancement Wetlands
UFI 6776 (Figure 17.4)
REW UFI 6776 is a 9.14 ha dampland (Figure 17.4) that is mostly within Bush Forever Site 245 (Ken
Hurst Park). It belongs to the Jandakot consanguineous suite of wetlands. The majority of the
wetland is located south of the development envelope. However, a small area within the northern
portion of the wetland intersects the development envelope; extending across the existing Rail
Reserve into Ken Hurst Park north of the freight rail (Figure 17.4).
A small area of the wetland will be directly impacted by the construction of the TCL within the
existing Rail Reserve. The construction will result in the direct impact to 0.60 ha or 6.56 % of the
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extent of REW UFI 6776. This includes 0.10 ha of vegetation type VT06 rated as DegradedCompletely Degraded and 0.50 ha of cleared land.
There are 20,578.20 ha of wetlands remaining within the Jandakot consanguineous suite (DBCA,
2017). It is not known how much is classified as REW, however there is 4,378.90 ha classified as
CCW. The loss of the 0.60 ha REW UFI 14900 represents 0.003 % of the remaining extent of wetlands
in Jandakot consanguineous suite.
The direct impact to REW UFI 6776 is not regarded significant for the following reasons:


The impacted area is mostly cleared or comprises a very small area of VT06 which is rated as
Degraded-Completely Degraded and commensurate with MUW values.



The impacted area contains no ecological values or attributes due to the presence of existing
freight rail infrastructure.



The construction of the TCL can be managed so that the ecological values, attributes or functions
of this wetland adjacent to the development envelope will not be adversely impacted.

UFI 7447 (Figure 17.8)
REW UFI 7447 is a 94.19 ha floodplain wetland (Figure 17.8) that is mostly within Bush Forever Site
246. It belongs to the Swan River consanguineous suite of wetlands. The wetland extends northwest and south-east of the development envelope (Figure 17.8).
A small area of the wetland intersects the existing Rail Reserve where the passenger rail and rail
bridge across Canning River will be constructed. A small area will also be used for a temporary access
track and two temporary hardstand areas on either side of the Canning River for the duplication of
the rail bridge across the river (Figure 6).
The development envelope intersects 3.49 ha or 3.70 % of the extent of REW UFI 7447. This will
impact vegetation in the following condition:


Degraded – 0.04 ha (VT05);



Degraded-Completely Degraded – 2.71 ha (VT05 – 0.05 ha, VT06 – 0.06 ha, VT07 – 2.60 ha); and



Cleared – 0.74 ha.

There are 10,252.60 ha of wetlands remaining within the Swan River consanguineous suite (DBCA,
2017). It is not known how much is classified as REW, however there is 678.90 ha classified as CCW.
The loss of the 3.49 ha of REW UFI 14900 represents 0.03 % of the remaining extent of wetlands in
Swan River consanguineous suite.
The direct impact to REW UFI 7447 is not regarded significant for the following reasons:


The impacted area is mostly cleared or comprises vegetation type VT07 which is a weed
dominated grassland and is rated as Degraded-Completely Degraded.



The impacted area contains very limited ecological values or attributes as the area is mostly
devoid of native vegetation.



The impacts related to the access track and hardstand areas within the development envelope
are of a temporary nature. On completion of construction, these areas will be returned to a
condition as described in Section 2.3.2.4.
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The permanent impacts within this wetland relate to the duplication of the passenger rail and
Rail Bridge. The area is already impacted by the existing rail infrastructure and Rail Bridge and
therefore, the proposed TCL Proposal will not further degrade this portion of the wetland.



With appropriate management, the construction of the TCL at this location can be managed so
that the ecological values, attributes or functions of this wetland will not be adversely impacted.

UFI 7499 (Figure 17.8)
REW UFI 7499 is a 3.98 ha palusplain wetland that is south of the Canning River (Figure 17.8) and is
partially within Bush Forever Site 246. It belongs to the Swan River consanguineous suite of
wetlands. REW UFI 7499 is connected to REW UFI 7447 (Figure 17.8).
A portion of the wetland intersects the existing passenger and freight rail infrastructure within the
Rail Reserve. A small area east of the rail reserve is identified as Tree Protection Zone.
The development envelope intersects 1.26 ha or 31.66 % of the extent of REW UFI 7447. Clearing of
the development envelope would impact vegetation in the following condition:


Degraded-Completely Degraded – 0.30 ha (VT06 – 0.10 ha, VT07 – 0.20 ha); and



Cleared – 0.96 ha.

It should be noted that 0.30 ha of this wetland is within a proposed Tree Protection Zone. Activities
conducted in this area during the construction of the TCL Proposal will be of a temporary nature and
will avoid clearing mature live trees. The values of the UFI REW 7499 have been severely
compromised by historical activities of clearing and filling. The area that will be permanently
impacted by the TCL Proposal are restricted to the existing rail reserve (0.96 ha) and comprise
cleared land or a very small area of vegetation type VT07. This area has values commensurate with a
MUW classification.
There are 10,252.60 ha of wetlands remaining within the Swan River consanguineous suite (DBCA,
2017). It is not known how much is classified as REW, however there is 678.90 ha classified as CCW.
The loss of the 1.26 ha of REW UFI 7499 represents 0.01 % of the remaining extent of wetlands in
Swan River consanguineous suite.
The direct impact to REW UFI 7499 is not regarded significant for the following reasons:


The impacted area is Cleared or comprises vegetation type VT07 which is a weed dominated
grassland and is rated as Degraded-Completely Degraded.



The impacted area contains very limited ecological values or attributes as the area is mostly
devoid of native vegetation.



Any impacts to the wetland outside of the exiting rail reserve will be of a temporary nature. On
completion of construction, these areas will be returned to a condition as described in Section
2.3.2.4.



The permanent impacts within this wetland relate to the duplication of the passenger rail and
relocation of the freight rail. The area is already impacted by the existing rail infrastructure and
therefore, the proposed TCL Proposal will not further degrade this portion of the wetland.

UFI 13332 (Figure 17.5)
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REW UFI 13332 is a 21.39 ha dampland belonging to the Bennett Brook consanguineous suite. It is
surrounds CCW UFI 6912 within Bush Forever Site 388, although only the northern portion of REW
UFI 13332 is within Bush Forever Site 388. It is partially within the development envelope at the
proposed Ranford Road station site (Figure 17.5).
The construction of the proposed Ranford Road Station as originally referred to the EPA (Figure 21)
would impact a small area of the wetland at its northern extent. However, if the concept design for
the proposed Ranford Road station (Figure 21) is constructed, this may result in the direct loss of a
greater proportion of this wetland.
As a preferred Station design has not been selected, it is not possible to confirm the impacts to REW
UFI 13332. For the purposes of this Report, it has been assumed that the 2.60 ha portion of REW UFI
13332 within the development envelope will be cleared (which is an over-estimate of the likely
impact). This represents 12.16 % of the total extent of REW UFI 13332 and would result in the loss of
vegetation in the following condition:


Very Good – 1.34 ha (VT02);



Good – 0.66 ha (VT01 – 0.14 ha, VT02a – 0.42 ha, VT06 – 0.10 ha);



Degraded – 0.50 ha (VT02); and



Cleared – 0.10 ha.

There are 32,512.50 ha of wetlands within the Bennett Brook consanguineous suite (DBCA, 2017). It
is not known how much is classified as REW, however there is 2,490.80 ha classified as CCW. The loss
of the 2.60 ha REW UFI 6912 represents 0.008 % of the remaining extent of wetlands in the Bennett
Brook consanguineous suite. However, given the good quality of the vegetation within the
potentially impacted area of REW UFI 13332, it is likely that the values are commensurate with a
CCW.
Therefore, the predicted direct impacts to REW UFI 13332 are likely to be significant. An offset will be
required to compensate the loss of a portion of this wetland.
UFI 13537 (Figure 17.6)
REW UFI 13537 is a 45.66 ha dampland located south of the Canning Vale Industrial area and mainly
south of the development envelope (Figure 17.6). It belongs to the Bennett Brook consanguineous
suite of wetlands.
The development envelope intersects 0.06 ha or 0.13 % of the extent of REW UFI 13537.
Construction of the TCL Proposal will impact vegetation in the following condition:


Degraded-Completely Degraded – 0.05 ha (VT06); and



Cleared – 0.01 ha.

The impacted area is within the existing Rail Reserve. Activities conducted in this area during the
construction of the TCL Proposal will be permanent. However, the ecological values of UFI REW
13537 have been severely compromised by historical activities of clearing and filling, with areas
south of the development envelope having been developed. Given that majority of this wetland has
been developed and no longer contains native vegetation, the wetland is reflective of a MUW
classification.
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There are 32,512.50 ha of wetlands within the Bennett Brook consanguineous suite (DBCA, 2017). It
is not known how much is classified as REW, however there is 2,490.80 ha classified as CCW. The loss
of the 0.06 ha REW UFI 13537 represents 0.0002 % of the remaining extent of wetlands in the
Bennett Brook consanguineous suite.
The direct impact to REW UFI 13537 is not regarded significant for the following reasons:


The impacted area comprises vegetation that is rated as Degraded-Completely Degraded or is
Cleared.



The impacted area contains no ecological values or attributes.



The permanent impacts within this wetland relate to the construction of the passenger rail
infrastructure and the relocation of freight rail infrastructure and services. The area is already
impacted by the existing rail infrastructure and therefore, the proposed TCL Proposal will not
further degrade this portion of the wetland.



REW UFI 13537 has been filled and developed south of the development envelope.

UFI 15299 (Figure 17.6)
REW UFI 15299 is a 6.90 ha dampland located south of the Canning Vale Industrial area and mainly
south of the development envelope (Figure 17.6). It belongs to the Bennett Brook consanguineous
suite of wetlands.
The development envelope intersects 0.27 ha or 3.91 % of the extent of REW UFI 15299.
Construction of the TCL Proposal will impact vegetation in the following condition:


Degraded-Completely Degraded – 0.04 ha (VT06); and



Cleared – 0.24 ha.

The impacted area is within the existing Rail Reserve. Activities conducted in this area during the
construction of the TCL Proposal will be permanent. However, the ecological values of UFI REW
15299 have been severely compromised by historical activities of clearing and filling, with areas
south of the development envelope having been developed. Given that majority of this wetland has
been developed and no longer contains native vegetation, the wetland is reflective of a MUW
classification.
There are 32,512.50 ha of wetlands within the Bennett Brook consanguineous suite (DBCA, 2017). It
is not known how much is classified as REW, however there is 2,490.80 ha classified as CCW. The loss
of the 0.27 ha REW UFI 15299 represents 0.0008 % of the remaining extent of wetlands in the
Bennett Brook consanguineous suite.
The direct impact to REW UFI 15299 is not regarded significant for the following reasons:


The impacted area is cleared or comprises vegetation that is rated as Degraded-Completely
Degraded.



The impacted area contains no ecological values or attributes.



The permanent impacts within this wetland relate to the construction of the passenger rail
infrastructure and the relocation of freight rail infrastructure and services. The area is already
impacted by the existing rail infrastructure and therefore, the proposed TCL Proposal will not
further degrade this portion of the wetland.
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REW UFI 15299 has been filled and developed south of the development envelope.

9.6.3.2

Indirect Impacts to Wetlands

There are ten wetlands (six CCWs and four REWs) that partially intersect the development envelope,
or are within 50m of the development envelope. These include:


REW UFI 6776 – this wetland is dissected by the existing rail reserve, but is mostly located south
of the development envelope within Ken Hurst Park (Figure 17.4);



CCWs 6912 and 13332 – these wetlands are located at the Ranford Road Station site. These
wetlands are partially within the development envelope, but also extend south of the
development envelope (Figure 17.5).



CCW UFI 6910 – this wetland is 30m south of the development envelope and is within Caladenia
Grove Reserve (Figure 17.5).



CCW UFI 7446 – this wetland is 5 m east of the development envelope and adjacent to the
construction laydown area in Tom Bateman Reserve (Figure 17.7). The southern portion of this
wetland is within an area where dewatering may be required (Figures 9 and 17.7);



REWs UFI 7447 and 7499 – these wetlands are associated with the Canning River / Hester Park.
They are within and adjacent to the development envelope and within an area where dewatering
may be required (Figures 9 and 17.8);



CCW UFI 14900 – Canning River Floodplain is partially within and adjacent to the development
envelope and within an area where dewatering may be required (Figures 9 and 17.8);



CCW UFI 15925 – this wetland is 5 m from the development envelope which includes the
construction laydown area adjacent to the Canning River. It is 170m from an area where
dewatering may be required (Figures 9 and 17.8); and



REW UFI 15926 – this wetland has been excluded from the development envelope but is 12 m
from a proposed access track to the construction laydown area adjacent to the Canning River
(Figure 17.8).

Multiple use wetlands have been excluded as these wetlands have few, if any, ecological values and
therefore are not regarded as a constraint to the implementation of the TCL Proposal.
Due to the proximity of the above wetlands to the development envelope, there is potential for the
TCL Proposal to indirectly impact these wetlands. The potential indirect impacts may include:


Unauthorised clearing or unauthorised entry into wetland areas causing loss or degradation of
wetland vegetation;



Potential spread of weeds and pathogens such as dieback leading to degradation of wetland;



Changes in wetland hydrology via dewatering during construction or inappropriate stormwater
management; and



Decline in water quality due to unauthorised discharges or migration of wastes during
construction.

Unauthorised Clearing / Entry
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It is not possible to quantify the impacts on adjacent wetlands associated with unauthorised clearing
or uncontrolled access beyond the development envelope. Such impacts are managed through the
implementation of strategies to eliminate or reduce the risk of occurrence, such as fencing,
demarcation prior to the commencement of clearing activities and regular site inspections. Potential
failure of these strategies could result in greater than expected clearing or degradation of the
wetland’s condition. The investigations completed for the TCL Proposal have adequately defined and
identified high value environmental assets near the development envelope. The interfaces between
the development envelope and these areas will require management during construction and
operation. With controls in place during construction, the impact of unauthorised clearing or
breaches of the development envelope are considered negligible.
Weeds
The construction and operation phase of the Proposal has the potential to result in the introduction
and spread of weeds. Wetlands with intact native vegetation are resilient to most non-invasive
weeds; however, the presence of significant environmental weeds is of greater concern due to the
invasiveness of these weeds. Significant weeds are considered to be WONS, declared pests under
Section 22 of the BAM Act and Prohibited weeds under Section 12 of the BAM Act.
During construction and maintenance activities, weeds and their seeds or vegetative material can be
transported to, and within the development envelope through poor hygiene practices. The interface
between the development envelope and adjacent REWs and CCWs poses the greatest risk of weed
invasion.
Once weeds are established they can be difficult to remove due to their invasiveness,
competitiveness and ability to spread across the landscape. The presence of significant weeds
directly impacts the integrity wetlands.
The spread of weeds from the development envelope associated with works for the TCL Proposal are
likely to be contained to the immediate interface but may spread into nearby wetlands over time.
With mitigation and management during construction and operation of the TCL Proposal, the impact
of weeds spreading into adjacent wetlands is considered low.
Pathogens (Dieback)
Phytophthora dieback can have a catastrophic effect on wetland vegetation communities by causing
plant deaths in susceptible species, resulting in changes to the vegetation structure and composition.
All of the abovementioned wetlands are located in areas that are either infested areas or
uninterpretable due to an absence of sufficient indicator species or an absence of vegetation.
Dieback is spread through the movement of water and soil within the landscape via wet soil adhering
to vehicle tyres/tracks, earthmoving equipment, importation of infested soils/mulch/plants or poorly
managed stormwater runoff.
The movement of soil, mulch and material into and within the TCL development envelope has the
potential to introduce and spread dieback to adjacent dieback free areas. This is particularly
pertinent when machinery and vehicles have been operating within dieback infested areas without
appropriate management. It is also pertinent for movement within the Proposal footprint across
Dieback category boundaries. Whilst the consequences of dieback can be significant, the impacts can
be avoided through mitigation measures during construction.
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As the wetland areas are infested or assessed to be uninterpretable, there is low risk of indirectly
spreading dieback into the nearby wetlands. However, vehicles, plant and personnel leaving infested
areas will be required to implement hygiene measures to prevent spreading the pathogen to
uninfested areas.
Changes in Hydrology – Dewatering / Groundwater Abstraction Management
There are two avenues for disruption to the hydrology of wetlands near the development envelope:
dewatering or groundwater abstraction, or inappropriate stormwater management.
The PTA has undertaken an initial assessment of the potential dewatering requirements for the
proposal, based on the information currently available for the design. Four locations (Figure 9) have
been identified as likely requiring dewatering, based on an assessment of current understanding of
groundwater levels and the expected excavation depths. At all of these locations, the extent of
dewatering will be highly localised and limited in depth, area and duration.
The effects of the groundwater drawdown will be localised and temporary and will last the minimum
period to allow the completion of construction. As dewatering would likely be undertaken for short
periods and in localised areas, it is anticipated that groundwater conditions will quickly return to preconstruction conditions. As a result, the impacts to adjacent wetlands in close proximity to areas
where dewatering is needed (such as CCW UFI 7446 at Tom Bateman Reserve and two REWs
(UFI 7447 and 7449) and one CCW (UFI 14900) associated with the Canning River) will likely be shortterm. All other wetlands near the development envelope are unlikely to be impacted by dewatering
as they are removed from the areas where dewatering is expected to occur.
A more detailed assessment of dewatering requirements will be undertaken once detailed design has
been completed and the preferred construction methods are better defined. The assessment will
determine the depth of predicted drawdown and the likely volume of water to be extracted. This
will enable the cone of depression to be calculated for any location where dewatering is required
with a review to follow to identify any nearby wetlands that may be impacted.
The preferred source for construction water is groundwater and the abstraction bores may be drilled
into the Superficial or Leederville aquifers. As the water requirements and abstraction locations are
not yet known, it is not possible to quantify the impacts to surrounding wetlands. However, a licence
will be applied for prior to abstracting groundwater for the TCL Proposal. The potential impacts to
nearby wetlands will be considered through the licensing process and if necessary an assessment be
undertaken to demonstrate that the abstraction will not lower groundwater levels such that
wetlands are adversely impacted.
Changes in Hydrology – Inappropriate Stormwater Management
Concentrated areas of stormwater infiltration can alter local hydrological conditions. Infiltration
basins are included in the conceptual design to maintain post-development flows comparable with
pre-development flows. The location of the proposed infiltration basins are shown in Figure 10.
All of the proposed basins, except for one, are located in areas where there are no wetlands nearby.
The exception is a proposed basin at the Ranford Road Station site (Figure 10). The impact of
stormwater disposal on Wetlands UFI 6912 and 13332 at this location cannot be determined with
certainty until the design of the Ranford Road Station has been finalised. Due to the proximity of
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wetlands, onsite disposal/infiltration of stormwater will be managed appropriately to limit any
potential impacts via the implementation of water sensitive urban design principles.
Stormwater runoff from laydown areas has the potential to discharge to nearby wetlands if not
managed appropriately. The temporary laydown area adjacent to the Canning River and the one at
Tom Bateman Reserve are adjacent to areas containing REWs and CCWs. The proposed lay down
areas are relatively small and will be temporary (i.e. are only required during the construction phase).
The impacts on nearby wetlands associated with stormwater runoff from temporary laydown areas is
considered to be negligible with the implementation of appropriate controls.
Unauthorised Discharges and Waste Management
Given the nature of the TCL Proposal, it is unlikely fertilisers, herbicides or other chemicals will be
used in significant quantities. Therefore, it is unlikely that the quality or integrity of wetlands
adjacent to the development envelope would be affected by weed management.
Wastes generated during the construction phase of the Proposal, if poorly managed, can be blown by
the wind into nearby wetlands. The impacts to wetlands can be mitigated by implementing standard
waste management practices during construction, including weekly site inspections.

9.7

MITIGATION

In developing the Proposal, PTA has applied the mitigation hierarchy to reduce its potential impacts
on the environment. The mitigation hierarchy for the inland waters factor is outlined in Table AY.
9.7.1

Water Sensitive Urban Design

Inappropriate stormwater management can alter hydrological regimes to the extent that changes in
surface water flows or groundwater conditions can have detrimental effects on the environment.
The stormwater drainage philosophy for the TCL Proposal recognises the benefits of incorporating
Water Sensitive Urban Design (WSUD) principles into the overall Proposal design. The PTA has
consulted with the DWER Urban Water Branch and the Water Corporation throughout the
conceptual design development for station drainage and the general railway alignment drainage. The
adoption of WSUD and management of impacts to the UWPCA and associated wellhead protection
zones have been key considerations in the early planning phase.
The PTA recognises the following benefits of adopting a WSUD approach to stormwater
management:


Maintain hydrological regimes by maximising infiltration at-source;



Reduce stormwater runoff volumes and peak flow rates;



Prevent water quality impacts on groundwater and receiving water bodies; and



Enhance public amenity through implementation of waterwise landscape designs.

Conceptual drainage design reports for this Proposal have been provided to DWER for review and
comment. DWER advice has been incorporated into the design reports or PTA standards where
appropriate. The underpinning philosophy for drainage design seeks to maximise infiltration of
stormwater at source and improve the water quality of recharge to groundwater where possible
through biofiltration strategies. The drainage design seeks to minimise the extent of conventional pit
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and pipe drainage systems, with due regard to infrastructure floodwater protection and land
constraints.
The following WSUD considerations have been incorporated into the conceptual drainage designs for
the TCL Proposal:


Open surface ‘V’ drains — a standard 500 mm or 375 mm deep drain is proposed for areas
adjacent to the freight and passenger rail lines, where the allotted space is restricted to 2.0m
between the rail formation and the access road/ reserve boundary. The design of the open drain
changes according to the available space by varying the width and depth while maximising
hydraulic efficiency. In some areas pit and pipe drainage will be used to ensure design
requirements related to flooding depth are maintained at acceptable levels.



Drain blocks — drain blocks (i.e. a weir structure) will be spaced along the V drains to provide a
detention area for water to infiltrate at suitable locations. The general infiltration rate is
predicted to be 5m/day in areas of reasonable clearance to groundwater with permeable sand
expected within the drain. Blocks will be spaced to control the 10 year runoff event in the table
drain to target an overall control of discharge to either prevent runoff in areas of low slope or
reduce flows to near to predeveloped runoff in areas of increased slope or reduced drain
capacity.



Pit to pipe — A pit to pipe system, where water is collected and transported for discharge
elsewhere, is used where space restrictions constrain the installation of a surface V drain or the
groundwater table is high. Based on conceptual designs pit to pipe may be used along the length
of the Kwinana Freeway, upstream and downstream of Nicholson Road Station, Thornlie Station
and to the west of Karel Avenue. These pit and pipe systems typically discharge to a local
drainage infiltration basin.



Culverts — Some existing culverts along the proposed alignment are over 40 years old. Where
these culverts require extending or alteration they will be replaced. Opportunities to incorporate
WSUD principles during the replacement of these assets will be investigated during the detailed
design phase.



Open infiltration basins and closed detention basins — basins are included in the conceptual
design to maintain post–development flows relative to pre-development flows and to maintain
flood immunity. Locations for basins were chosen based on suitable clearance to groundwater
and availability of adjacent undeveloped land. Basins are proposed around the Thornlie Station,
the Nicholson Road Station, at Ranford Road Station, at Karel Avenue and at Glen Iris Tunnel
(Figure 10). Conceptual basin storage volumes range from 50 m3 to 4,700 m3. Footprints of
basins range from 100 m2 to 3,500 m2.

The PTA is committed to implementing best practice WSUD principles in the design of the
stormwater management approach for the TCL railway and station infrastructure, particularly given a
portion of the Proposal is located within the Jandakot UWPCA. Where there is sufficient clearance
from the operating railway, basins will be planted with appropriate species to support improved
water quality through biofiltration.
The pathways for adopting WSUD and protecting the UWPCA throughout the design, construction
and operation on the TCL Proposal are as follows:
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1.

Develop detailed drainage designs in accordance with the principles contained in the following
guidelines:


Decision process for stormwater management in Western Australia, November 2017 (DWER,
2017).



Stormwater Management Manual for Western Australia 2004-07 (DoE, 2004).



WSUD brochures published by the DWER (available www.dwer.wa.gov.au).

Advice will also continue to be sought from the DWER Urban Water Branch throughout the
design and construction of drainage infrastructure.
2.

Incorporate the adoption of WSUD guidance documents into procurement and contractual
documentation.

3.

Implement the following Water Quality Protection Notes (WQPN) that are of relevance to
‘railway’ land uses, as identified in DWER’s Land Use Compatibility Tables for Public Drinking
Water Source Areas (DoW, 2016):


Contaminant Spills – Emergency Response (DoW, 2006a)



Roads Near Sensitive Water Resources (DoW, 2006b)



Tanks for Fuel and Chemical Storage Near Sensitive Water Resources (DWER, 2018c)



Infrastructure Corridors Near Sensitive Water Resources (DoW, 2007).

4.

Incorporate management actions to avoid potential impacts to the groundwater and wellhead
protection zones within the CEMP and the Contractor’s CEMP.

5.

Ensure groundwater abstraction bores are located a suitable distance from other groundwater
bore users and Water Corporation production bores.

6.

PTA to maintain the railway stormwater management system and landscaping elements during
the operational phase.

Incorporating WSUD principles into the stormwater design for the TCL Proposal will minimise the
potential adverse impacts to water resources.
TABLE AY: MITIGATION HIERARCHY FOR INLAND WATERS FACTOR
Avoid



The development envelope has been redesigned from the original referred version and is
now planned to:


Avoid impacts to REW UFI 15926, including a 50 m buffer around the wetland to the
west and south; and



Avoid a larger area of the Canning River floodplain.



Where practicable and consistent with construction requirements, dewatering will be
avoided during construction, through design and construction methodology.



Dewatering requirements could also be influenced by the construction method adopted
which may result in groundwater displacement as opposed to dewatering.



No dewatering will be undertaken in the well-head protection zone.



Driven piles is the preferred methodology for construction of the Canning River Rail Bridge,
with little to no dewatering or displacement of water require and no disruption to the flow
of the Canning River.
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TABLE AY: MITIGATION HIERARCHY FOR INLAND WATERS FACTOR

Minimise



Rail bridge footings have been planned to be placed outside of the channel of the Canning
River to avoid disrupting the flow of the Canning River and water quality issues.



No mobile or permanent (>12 months) fuel storage tanks or chemicals/dangerous good
storage will be sited in the wetlands, the UWPCA or the well head protection zone.



Laydown area adjacent to Canning River adjusted to be outside of the floodway and flood
fringe.

Dewatering and Groundwater Abstraction


Impacts to wetlands and vegetation surrounding dewatering locations will be evaluated
once cone of depression results are available.



Management of dewatering and groundwater abstraction according to ASS and Dewatering
Management Plans (if required) with monitoring of groundwater levels and water quality in
accordance with licence requirements.



Where dewatering cannot be avoided, minimising the extent and duration of dewatering
where possible and maximising infiltration/re-injection and/or utilisation of discharge water
from dewatering operations (if of acceptable water quality) for construction purposes in
designated infiltration areas, to ensure the aquifer is recharged as quickly as possible. Reinfiltration areas will not be installed near surface water bodies (e.g. Canning River or
CCWs) or above the existing landfill mass at the Ranford Road Station site.



Baseline laboratory water quality data will be collected from nearby surface water bodies
(where required) before the commencement of dewatering operations (which may involve
more than one monitoring event to ensure the data are representative and to capture
seasonal variations). Standing water levels within the surface water body will also be
measured before the commencement of dewatering operations.



Trigger levels for monitoring potential groundwater drawdown impact (will be determined
following baseline monitoring, taking into account natural seasonal variation).



Groundwater abstraction will be regulated under the Rights in Water and Irrigation Act
1914.



Groundwater abstraction points will be located to avoid Banksia Woodlands TEC where
possible to avoid drawdown of the groundwater beneath the TEC.



Understanding the groundwater characteristics of any abstracted water, prior to
dewatering or the installation of groundwater production bores.



Where impacts are predicted to other groundwater users or groundwater dependent
ecosystems (such as significant wetlands), the contractor will implement remedial actions
during dewatering activities to manage potential impacts to these receptors. If necessary, a
dewatering licence application will be submitted to the DWER.



Monitoring of production bores adjacent to Banksia Woodlands TEC for drawdown
Recording and reporting in PTA’s annual report.

Wetland Hydrology


Design options for the Ranford Road Station will be reviewed and refined, potentially
reducing impacts to Wetlands UFI 6911, 6912 and UFI 13332.

Drainage Design


Refer to Section 9.7.1 for the WSUD principles and considerations that have been
incorporated into the conceptual drainage designs for the TCL Proposal.

Canning River Floodway
PTA will implement the following restrictions on activities within the floodway to meet the
DWER and DBCA requirements and ensure no obstruction to major flows of the Canning River
during flood events:
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TABLE AY: MITIGATION HIERARCHY FOR INLAND WATERS FACTOR


No new permanent buildings constructed in the floodway.



No filling within the floodway.



Mobile fuel storage tanks will not be sited in the floodway as it may not be possible to
obtain 2m separation distance to groundwater.



No permanent (>12 months) fuel storage tanks sited in the floodway.



No storage of chemicals or dangerous goods, even if appropriately bunded, in the floodway.



No stockpiles of potentially contaminated soil to be sited in the floodway.



Construction and laydown area location outside of the floodway and flood fringe.



The new Canning River Bridge footings/pillars will be placed adjacent to existing
footings/pillars and therefore will not narrow the river course or restrict flow beyond the
current situation.



Based on the above restrictions and proposed placement of footings/pillars, the risk of
obstructing flows during major flood events is considered low, and therefore no significant
impacts to the hydrological processes of the Canning River flood regime are expected.
Acid Sulfate Soils & Contamination


ASS Investigations will be carried out in the location/s of proposed dewatering.



If ASS is present, management measures such as soil neutralisation, groundwater and
dewatering effluent monitoring in accordance with DER (2015b) guidelines will be
incorporated. Should ASS be encountered during excavation works, the material will be
transferred to an ASS treatment pad for the TCL Proposal or removed from site to a
licensed landfill facility.



Where the hydrogeological assessment or monitoring suggests a risk of drawing
contaminated water from adjacent contaminated sites into the development envelope,
PTA/Contractor will review the available technical reports (including any pre-existing SMPs)
for those sites and consider how the construction may be affected by existing sources of
contamination. Where appropriate, monitoring and management measures will be
incorporated into the Contractor’s CEMP (or activity specific sub plan) to minimise the
dewatering cone of depression to avoid drawing contaminated groundwater from these
sites (and avoid the requirement to manage potentially contaminated dewatering effluent).



Chemical storage areas will be bunded to ensure that pollutants are not washed into
adjacent areas during rainfall events.



Uncontrolled release of chemicals (leak or spill) will be attended to immediately via the use
of onsite spill kits. The incident will be reported to Supervisors, whom will engage the
services of a licensed controlled waste contractor. They will be contacted immediately to
further clean up the spill and prevent its spread offsite, or if already offsite, further from
the site. Any contaminated soil or water will be removed from the site and appropriately
disposed of. Clean up materials (e.g. absorbent materials) used in the spill response will be
disposed of appropriately to landfill.



Stockpiling of contaminated material on an appropriate bunded pad, with leachate systems
as required.



Contaminated soil or water will be removed from the site and appropriately disposed of.



Incident reporting to regulators and stakeholders will be completed as appropriate.

UWPCA and Wellhead Protection Zones


Consultation with Water Corporation and DWER during construction of the TCL Proposal in
the UWPCA and wellhead protection zone for Production Bore J400.



Restriction of activities that are prohibited (e.g. abstraction, discharge) within the UWPCA
and wellhead protection zones:
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TABLE AY: MITIGATION HIERARCHY FOR INLAND WATERS FACTOR


Onsite wastewater treatment systems should be located outside of Well-head
Protection Zones (WHPZs);



Ground level / underground chemical storage tanks (equal to or greater than 250 L) are
prohibited in P1 and P2 areas of an UWPCA;



Elevated chemical storage tanks (equal to or greater than 250 L capacity) are
prohibited in P1 and P2 WHPZs of an UWPCA (DoW, 2016).

Construction Environmental Management Plan

Rehabilitate

Offset

9.8



A CEMP has been prepared and will be implemented during construction of the TCL. The
CEMP will be refined prior to construction, in accordance with relevant environmental
approvals.



The contractor is also responsible for developing a Contractor’s CEMP to detail specific
management requirements. This will be endorsed by the Contaminated Sites Auditor prior
to construction.



Drainage basins will be landscaped where possible in line with WSUD principles.



Stabilisation of the impacted portion of the Canning River foreshore within the
development envelope will be undertaken following construction works.



PTA will compensate the losses of wetland values through the provision of an offset.

PREDICTED OUTCOME

Through the implementation of the mitigation outlined in Section 9.7, the potential impacts to
groundwater, wetlands and waterways will be managed to be as low as reasonably practicable.
A number of impacts are still to be quantified based on further detailed design, particularly around
the Ranford Road Station site which has the potential to impact on three wetlands: CCWs UFI 6911
and 6912 and REW UFI 13332.
For the purposes of this report, it has been assumed that all areas within the development envelope
will be cleared (with the exception of mature live trees contained within the Tree Protection Zones).
Based on this assumption, the assessment identified that the TCL Proposal may result in significant
residual impacts to the following wetlands:


CCW UFI 6911 – 1.74 ha;



CCW UFI 6912 – 0.16 ha; and



REW UFI 13332 – 2.60 ha.

Of the above 4.50 ha of wetland associated with UFI 6911, 6912 and 13332, a total of 0.41 ha is
cleared land (0.40 ha) or Degraded-Completely Degraded (0.01 ha), leaving 4.09 ha rated as
Degraded or better condition.
The impacts to the above wetlands will be compensated through the provision of an offset.
Having regard to the proposed mitigation measures and the commitment to offset the significant
residual impacts to the wetlands identified above, PTA is confident that the EPA’s objective for Inland
Waters will be met.
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10

SOCIAL SURROUNDINGS

Five components of the social surroundings are described in this section; noise, dust, vibration,
Aboriginal heritage and culture, and European heritage.

10.1

EPA OBJECTIVE

To protect social surroundings from significant harm.

10.2

NOISE

10.2.1

Policy and Guidance



Environmental Factor Guideline – Social Surroundings (EPA, 2016i).



State Planning Policy 5.4 Road and Rail Transport Noise and Freight Considerations in Land Use
Planning (WAPC, 2009) – currently under review.



Australian Standard 2436-2010: Guide to noise control on construction, demolition and
maintenance sites.



Environment Protection (Noise) Regulations 19979.

10.2.2

Environmental Investigation

The following environmental investigation was undertaken to assess the social surroundings of the
development envelope:


Thornlie – Cockburn Link Noise and Vibration Assessment (SLR, 2018a).



Noise and Vibration Management Plan Thornlie-Cockburn Link Transport Corridor Rail Operations
(SLR, 2018b).

Table F provides a brief description of this investigation and identifies the assessment standards used
to inform the scope and content of the individual investigations.
10.2.3

Receiving Environment

Noise measurements of the existing freight operations have been modelled and SLR (2018a) has
identified that greater than 50% of the 707 residential noise sensitive premises are currently subject
to noise emissions from existing infrastructure greater than the Default Design Level10. The SLR
report notes:


During the daytime period 354 residential premises receive average noise levels > 60 decibels
(dB), the Default Design Level.



During the night time period 366 residential premises receive average noise levels > 55dB,
Default Design Level.

9

The Environment Protection (Noise) Regulations 1997 do not apply to the operation of the TCL as trains are
generally exempt under Regulation 3. Noise associated with construction of the TCL is not exempt from the
Regulations.
10
As the existing environment noise levels exceed the ‘Rail Operations - Airborne Noise Trigger Level’, the ‘Rail
Operations - Airborne Noise Design Level’ is used for the modelling. The 'default' design level is 5dB above the
trigger level.
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Maximum levels (> 80dB Default Design Level) are received at 508 residential premises (74%),
with the greatest level being 99 dB.

10.2.4

Potential impacts

The potential impacts of the TCL include:


Excessive noise exposure to onsite workers;



Excessive noise emissions on nearby residential receptors during the construction and operation
of the TCL Proposal.

10.2.5

Assessment of Impacts

10.2.5.1 TCL Operational Profile
The train numbers modelled for the assessment of impacts for existing and future rail traffic are
listed in Table AZ.
TABLE AZ: MODELLED FUTURE RAIL VOLUMES FOR EXISTING FREIGHT AND PROPOSED PASSENGER
LINES
Normal Service Volumes, Both Up and Down
Directions
Lines

Modelled Speed
Limit (km/hr)

Total
(24 hrs)

Day (6:00am to
10:00pm)

Night-time
(10:00pm to
6:00am)

24

18

6

Future freight lines

24

18

6

80

TCL

128

112

16

80

Mandurah Lines

128

112

16

100

Armadale
lines
(continuation)

144

126

18

80

Existing freight lines

Basis

70 Up
50 Down

Future scenario
at year 2021

2017 timetables

For all concurrent rail operations, the modelled scenarios included both the dual gauge and
passenger main lines with rail traffic data for the relevant assessed scenarios as provided by the PTA
and listed in Table AZ. Stowed/parked trains were not included in the modelling.
10.2.5.2 Assessment Criteria
The objective of the SPP5.4 is for noise levels not to exceed noise targets and/or limits presented in
Table BA. As the TCL Proposal is a major redevelopment and not a new railway, the PTA are not
required to comply with the noise targets and limits in Table BA, but these targets and limits were
considered when proposing mitigation measures.
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TABLE BA: SPP 5.4 OUTDOOR CRITERIA
Time of Day

Noise Target

Noise Limit / Design Level

Day (6:00am to 10:00pm)

LAeq11 55 dB

LAeq 60 dB

Night-time (10:00pm to 6:00am)

LAeq 50 dB

LAeq 55 dB

10.2.5.3 Modelling Predictions
All residential, commercial and industrial dwellings immediately adjacent to the rail corridor (i.e. the
first row) were identified as potential noise sensitive receptors. Where the noise levels are predicted
to meet the criteria listed in Table BA, it was considered that noise levels will be achieved at all
receptors beyond the first row and at a greater distance from the rail corridor.
Based on the modelling, the predicted impacts on receptors from the TCL trains will be lower than
currently received from the freight operations, if the freight operations ceased. However, when
freight operations and the TCL trains are operating simultaneously cumulative noise levels at noise
sensitive premises are modelled to be greater by 2 dB at the majority of residences adjacent to the
rail corridor. Predicted airborne noise figures are shown in Appendix E of SLR (2018a).
It should be noted that the source noise emissions used in the modelling for all rail operation
scenarios are based on field data obtained in the Thornlie and Canning Vale areas, with little
information on rail surface condition. If the rail condition at the location and time of the
measurements was actually worse than that which will be typically in place, then there is the
possibility of the model over-predicting freight noise levels (SLR, 2018a).
10.2.5.4 Consultation Process
Adjoining residents were consulted regarding noise impacts through workshops and subsequent
surveys, as described in full detail in SLR (2018b) (Table F, Appendix 9).
During the consultation process, the PTA were asked to justify why the TCL is proposed to be located
at the same level as the existing freight line, rather than lowering the new passenger lines, which
would reduce noise, vibration and visual amenity impacts to nearby receptors. Engineers tasked with
designing the TCL list the following reasons for keeping the alignment at the same height:


Due to depth of existing services, lowering the TCL may impact on buried services and create
additional impacts and costs to move these services.



Due to depth of groundwater, which may be at or above design and existing surface elevations in
some portions of the development envelope.



The existing freight grade is currently at maximum operating grade in multiple locations along
the alignment. This provides limited opportunity to refine earthworks and subsequent retaining
walls. The passenger and freight will share a common formation (sub-structure).

11

The ‘energy average noise level’ evaluated over a defined time period. The LAeq can be likened to a noise dose
representing the cumulative effects of all the noise events occurring in the relevant time period. Sound levels
are expressed in dB re 20 µPa.
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Having a level difference would require more complex construction staging due to working
adjacent to an operating railway. This has the potential to delay the Proposal and incur additional
costs.



The height of existing bridges is a governing factor. The rail cannot be lowered without
undermining or adversely impacting existing bridge foundations.



Lowering the rail would impact on the existing drainage network and outfall levels. The outfall
levels are proposed to be maintained in the new drainage design.

Mitigation measures were discussed with residents during the consultation process and overall
general support was achieved.
10.2.5.5 Construction Noise
For site workers, the main adverse effects of hazardous noise are permanent noise-induced hearing
loss, tinnitus (ringing in the ears) and interference with clearly hearing instructions or audible
warning signals. There is also growing evidence to show that long term exposure to noise may
contribute to stress and cardiovascular diseases (AS 2436-2010).
Noise can cause a number of problems in the community including interference with communication,
disturbance of work, leisure activities and sleep, annoyance and effects on mental and physical
health. Low frequency noise generated at sites can cause significant disturbance over a range of
distances (AS 2436-2010).
Noise will be generated during construction of the TCL, but will be temporary and localised. Works
will generally be undertaken between 7am and 7pm where possible, although out of hours work will
be required on occasion. All out of hours work will require a Noise Management Plana and approval
from the Local Government Authority.
10.2.6

Mitigation

In developing the Proposal, the PTA has applied the mitigation hierarchy to reduce its potential
impacts on the environment. The mitigation hierarchy for noise emissions is outlined in Table BB.
TABLE BB: MITIGATION HIERARCHY FOR NOISE EMISSIONS
Avoid

There are no avoidance strategies for noise emissions.

Minimise



Consultation with identified noise sensitive receptors has been undertaken, with general
support for the construction of noise walls to mitigate noise levels.



A CEMP has been prepared to manage noise during the Proposal’s construction phase. The
CEMP includes information on required noise management measures such as:


Out of hours work will need to comply with the requirements of the EP Noise
Regulations. A Noise and Vibration Management Plan (NVMP) will be implemented in
accordance with these regulations and AS24360-2010 (R2016) Guide to Noise and
Vibration Control on Construction, Demolition and Maintenance Sites and approved by
the Local Government Authority.



Noise levels will be monitored during approved out of hours work, to ensure
compliance with the NVMP.



Equipment shall be fitted with appropriate noise reduction devices where necessary.



Noise must be considered when selecting equipment for the Proposal.



Acoustic screens may be used where practicable.
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TABLE BB: MITIGATION HIERARCHY FOR NOISE EMISSIONS





Mobile equipment to be inspected and maintained regularly to ensure noise levels are
minimised.



Mitigation measures and monitoring requirements, should excessive noise levels be
reported.



Establishment of a complaints register:

Rehabilitate

10.2.7

Record noise complains including location, date, time, nature of complaint and
complainant details;

o

Complaints will be investigated and the complainant contacted within 7 days of
making the complaint;

o

The outcomes of the investigation to be recorded in the complaints register;

o

The PTA’s annual reporting will include a summary of noise complaints and the
outcomes of investigations; and

o

Outcomes of any investigation and resolution of any complaints, including the
management measures implemented will be recorded.

Implementation of a NVMP for the operating phase. This Plan is provided in Appendix 10.
Proposed noise mitigation and management measures include:




o

Construction of noise walls, generally of the order of 2.4 m height up to a maximum
height of 4m. Subject to detailed design considerations, each noise wall is proposed to
be constructed as follows:
o

Have a weighted sound reduction index of not less than 20 dB as defined by
Australian Standard AS/NZS ISO 717.1:2004 Acoustics – rating of sound insulation
in buildings and building elements. Part 1: airborne sound and insulation.

o

Form a continuous façade with no gaps or openings. Any gaps are to be closed
with an acoustic seal. The panels of the noise walls will be securely fixed and
designed to minimize rattle want whistle under heavy wind gusts.

o

Built within the rail reserve and at a fixed offset distance from the closest rail track
to allow passage of service and maintenance vehicles.



Rail web dampers will be considered as a post operational option where practicable
and monitoring indicates that project noise criteria have not been met.



Within three months and then again at 18 months post commissioning of the TCL,
noise levels will be monitored against baseline levels and assessment criteria to verify
the Proposal has achieved the design levels. At least ten monitoring locations will be
established at locations representative of the communities in Beckenham, Kenwick,
Thornlie, Canning Vale and Jandakot.



Corrective actions listed in the NVMP will be implemented if required based on
monitoring results.



Implementation of a complaint handling procedure.



Continued community engagement and consultation.

Track maintenance will be undertaken to reasonably maintain the operational performance
of the relevant railway infrastructure and reduce wear to trains. This will involve regular
inspection of the rail condition and rail rectification / grinding to remove excessive
roughness or corrugation which may develop over time.

There are no rehabilitation strategies proposed for noise.

Predicted Outcome

Sensitive receptors such as residents and businesses in the vicinity of the development envelope are
not expected to be significantly impacted by noise during the construction phase of the TCL Proposal,
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due to implementation of the noise management measures and monitoring as outlined in Table BB.
These measures will be managed via the implementation of a CEMP and NVMP.
By implementing noise mitigation measures and moving the freight rail further north in the railway
reserve, the received noise levels at the majority of receptors are expected to improve compared to
existing levels, thus overall the TCL is likely to have a positive amenity impact. Given the above, the
PTA considers that the Proposal can meet EPA’s objective for social surroundings.

10.3

VIBRATION

10.3.1

Policy and Guidance



Environmental Factor Guideline – Social Surroundings.



Australian Standard 2670.2 Evaluation of Human Exposure to Whole–Body Vibration.



Australian Standard 2436-2010 (R2016) Guide to Noise and Vibration Control on Construction,
Demolition and Maintenance Sites.

10.3.2

Environmental Investigation



The following environmental investigations were undertaken to assess the social surroundings of
the development envelope:



Thornlie–Cockburn Link Noise and Vibration Assessment (SLR, 2018a).



Noise and Vibration Management Plan Thornlie-Cockburn Link Transport Corridor Rail Operations
(SLR, 2018b).

Table F provides a brief description of this assessment and identifies the assessment standards used
to inform the scope and content of the individual investigations.
10.3.3

Receiving Environment

Freight trains currently cause vibration, with the measured level of an average freight train travelling
at 80km/hr at a distance of 10m being 130 dB re 1nm/s12. At a distance of 40m the vibration level
reduces to 112 dB re 1nm/s. Regenerated noise is more likely to be noticeable at this distance from
the railway.
Humans in buildings located 40m away as a freight train passes by may notice the vibration, as
humans may perceive vibration when levels are greater than 104 dB re 1nm/s when standing 20m
away.
The existing ground borne vibration (GBV) levels and ground borne noise (GBN) levels are 10-20 dB
above recommended Australian Standard trigger levels for human exposure. These trigger levels are
typically ten times lower than trigger levels set for preventing cosmetic damage to buildings.
Modelling indicates currently 468 residents are subject to vibration levels greater than 106 dB re
1nm/s (trigger level), with levels ranging from 108 dB re 1nm/s to 127 dB re 1nm/s. 128 residents are
also affected by GBN greater than the trigger value (35 dB re 20 µPa13). Levels of GBN range from 35
dB re 20 µPa to 57 dB re 20 µPa.
12
13

LV, RMS, 1s - Maximum unweighted Root Mean Square vibration velocity over a 1 second period.
dB re 20 µPa – sound pressure levels (i.e. decibels) referenced to 20 micro Pascals (i.e. re 20 µPa).
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The modelling also suggests 34 commercial/industrial premises are subject to vibration levels greater
than 118 dB re 1nm/s (trigger level), with levels ranging from 119 to 125 dB re 1nm/s. All of these
premises were modelled with GBN levels less than the trigger value (55 dB re 20 µPa).
Exposure of existing and future residents to construction and operation related vibration is primarily
a nuisance.
10.3.4

Potential Impacts

The potential impacts include vibration emissions experienced by site workers and nearby residential
receptors will increase (without controls) during construction and the operation of the TCL which
may lead to annoyance of residents. Vibrations may also deter fauna that frequent the surrounding
area and can affect buildings and other structures.
10.3.5

Assessment of Impacts

10.3.5.1 Construction Impacts
Exposure of workers to excessive hand-arm vibration (i.e. from hand-held power tools) may cause
disruption of circulation in the hands and damage tendons and nerves. Excessive whole-body
vibration increases the risk of lower back pain, degeneration of the lumbar vertebrae and disc
herniation. Some whole-body vibration can also cause motion sickness (AS 2436-2010).
Vibration can be a cause of disturbance to work or leisure, disturbance of sleep, annoyance and
effects on mental and physical health. Some people are more sensitive to vibration than others.
Low frequency vibration generated at sites can cause significant disturbance over a range of
distances. The impacts to the community will depend on the distance from the site, the nature of
neighbouring buildings and the activities therein, the nature of the vibration (e.g. low-frequency,
impulsive character) and the cumulative impact from the number of items of plant and equipment
being utilised simultaneously (AS 2436-2010).
Currently, there is no Australian Standard that sets the criteria for the assessment of building
damage caused by vibration, however the risk of cosmetic or structural damage to buildings is only
found to be due to extreme vibration levels, relative to what humans would find tolerable.
Structures which may be particularly susceptible to vibration should be examined on an individual
basis.
10.3.6

TCL Operational Profile

The train numbers modelled for the assessment of impacts for existing and future rail traffic are
listed in Table AZ.
10.3.7

Assessment Criteria

Vibration trigger levels intended to apply to existing buildings and future buildings are presented in
Table BC.
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TABLE BC: VIBRATION TRIGGER LEVELS
PARAMETER

CRITERION

VALUE

Rail Operations –
Design Level

Vibration levels from rail operations will be managed as low
as reasonably practicable

Demonstrated

Rail Operations
Building Vibration
Trigger Level

Mitigation of vibration via ground or structural pathways must be considered where the
vector sum Rail Operations Building Vibration Trigger Level is exceeded as applicable to
the 95th percentile train pass-by event measured at a reasonably representative location
of the building occupancy, with appropriate use of frequency weightings from ISO
2631.1:1997 as amended or AS ISO 2631.2:2014.

Rail Operations
Regenerated
Noise/GBN Trigger
Level

Medical clinical treatment, surgery or recovery areas, or
facilities operating precision equipment

Curve 1 (Lv,RMS,1s 100dB)

Residential and hotel accommodation

Curve 2 (Lv,RMS,1s 106dB

Commercial premises, Public buildings, Churches and
community centres and the like

Curve 4 (Lv,RMS,1s 112dB)

Light and general industrial buildings

Curve 8 (Lv,RMS,1s 118dB)

Mitigation of vibration via ground or structural pathways must be considered where the
Rail Operations Regenerated Noise Trigger Level is exceeded as applicable to the 95th
percentile train pass-by event and measured at the centre of reasonably representative
interior space(s) of each building usage.
Residential and hotel accommodation, 10pm to 6am

LASmax 40dB

Residential and hotel accommodation, 6am to 10pm
Commercial premises, Public buildings, Churches and
community centres and the like

LASmax 45dB

Retail and point of sale areas, occupiable light and general
industrial buildings

LASmax 50dB

10.3.7.1 Modelling Predictions
The SLR (2018a) modelling predicts little change in GBV and GBN levels at adjacent residential
premises as a result of the proposed passenger rail operations; given vibration emissions from the
existing freight train operations are significantly higher.
10.3.7.2 Consultation Process
Adjoining residents were consulted regarding vibration impacts through workshops and subsequent
surveys, as described in Table F, and in full detail in SLR (2018b) (Appendix 9). Mitigation measures
were discussed with residents during the consultation process and overall general support was
achieved.
10.3.8

Mitigation

In developing the Proposal, the PTA has applied the mitigation hierarchy to reduce its potential
impacts on the environment. The mitigation hierarchy for vibration emissions is outlined in Table BD.
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TABLE BD: MITIGATION HIERARCHY FOR VIBRATION EMISSIONS
Avoid

There are no feasible avoidance strategies for vibration emissions.

Minimise



A CEMP (Appendix 14) has been prepared to manage vibration generation during the
Proposal’s construction phase. The CEMP includes information on required vibration
management measures such as:




Rehabilitate

Control measures for vibrations to be undertaken in accordance with AS 2436-2010
(R2016):
o

Low-vibration work practices;

o

Low vibration plant and equipment;

o

Time restrictions on processes involving exposure to potentially hazardous
vibration; and

o

Signposting of vibration hazardous areas.



Vibration mitigation measures and monitoring requirements, should excessive
vibration levels be reported.



Establishment of a complaints register:
o

Record vibration complaints including location, date, time, nature of complaint
and complainant details;

o

Complaints will be investigated and the complainant contacted within 7 days
of making the complaint;

o

The outcomes of the investigation to be recorded in the complaints register;

o

PTA’s annual reporting will include a summary of vibration complaints and the
outcomes of investigations; and

o

Outcomes of any investigation and resolution of any complaints, including the
management measures implemented will be recorded.

Implementation of a NVMP for the operating phase. This NVMP is provided in Appendix
10 but will be refined during the detailed design stage of the Proposal:


Resilient ballast matting is proposed to be installed under selected portions of the
passenger and freight lines to reduce the propagation of vibration experienced
within buildings.



Installation of resilient ballast matting will be considered for tracks proposed to be
re-laid or constructed within 90m (for freight track) and 45m (for passenger track)
of existing or proposed residential areas, subject to:



Detailed design considerations such as detailed land surveys, geotechnical studies,
changes in design speed profiles and any changes to the 3D alignment;



Additional/updated data that may be obtained to improve certainty in source
emission levels; and



Changes in track form or source vibration emission levels.



Within three months and again at 18 months the commissioning of the TCL
vibration levels will be monitored to verify the Proposal has achieved the Design
Levels.



Vibration levels are to be monitored at the receptor (not between the receptor and
rail corridor), at the most affected façade/room of the building.



Corrective action will be taken if the above monitoring determines that the criteria
in Section 10.3.7 are not achieved at commissioning.

There is no rehabilitation strategies proposed for vibration emissions.
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10.3.9

Predicted Outcome

Sensitive receptors such as residents, businesses and fauna in the vicinity of the development
envelope are not expected to be significantly impacted by vibration during the construction phase of
the TCL Proposal, due to implementation of the vibration mitigation measures contained in Table BD
above and implemented through the CEMP and NVMP.
Whilst the operational modelling predicts little change in GBV and GBN levels at adjacent residential
premises during operation of the TCL, it is expected that with the installation of ballast matting in
conjunction with moving the freight rail further north in the railway reserve, the vibration levels at
the majority of receptors will improve compared to existing levels. Therefore, after construction the
TCL is likely to have a positive impact on amenity for adjacent residences. Given the above, the PTA
considers that the Proposal can meet EPA’s objective for social surroundings.

10.4

DUST

10.4.1

Policy and Guidance



Environmental Factor Guideline – Social Surroundings.



A Guideline for Managing the Impacts of Dust and Associated Contaminants from Land
Development Sites, Contaminated Sites Remediation and other Related Activities (DEC, 2011).

10.4.2

Receiving Environment

Dust can arise from a range of natural and man-made sources causing various acute and chronic
health effects, as well as nuisance and visibility impacts (DEC, 2011). In the case of the TCL Proposal,
during construction wind-borne dust may arise from:


Exposed surfaces such as cleared land



Sand stockpiles



Construction activities



Vehicle movements.

The composition of dust particles will depend on the nature of the source material (DEC, 2011). Dust
generated from the construction of the TCL Proposal will reflect the composition of the sands which
underlie the development envelope. In the parts of the development envelope that comprise native
vegetation, the risks related to contamination of the soil will be negligible.
10.4.3

Potential Impacts

Existing residences, commercial premises and roads located adjacent to or in close proximity of the
development envelope may be exposed to elevated dust levels and reduced amenity values.
Dust may accumulate on adjacent native vegetation, where it can impact the plants physiological
function by blocking and damaging stomata therefore rendering the plant unable to photosynthesise.
Dust can also be a health hazard, causing respiratory problems and reducing visibility for nearby
traffic.
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10.4.4

Assessment of Impacts

Through the implementation of a CEMP, the risk of nuisance dust emissions on adjacent residents
and commercial properties as well as the deposition of dust on adjacent vegetation will be reduced
as low as reasonably practicable.
Human health effects of dust tend to be associated with smaller particles (aerodynamic diameter of
10µm or less, (≤ PM10) as these particles have a tendency to remain suspended in the air for longer
periods. The PM10-2.5 fraction (coarse fraction) is termed “thoracic particles” as these particles are
inhaled into the upper part of the airways and lung.
PM2.5 particles are fine particles that are inhaled more deeply and lodge in the gas exchange region
of the human lung and are termed “respirable dust”. If contaminated, these fine particles may pose
a further health risk through absorption of the chemicals on the particles in the blood stream (DEC,
2011). Due to the temporary nature of the construction program, the long term effects from dust are
expected to be insignificant.
10.4.5

Mitigation

In developing the Proposal, the PTA has applied the mitigation hierarchy to reduce its potential
impacts on the environment. The mitigation hierarchy for dust emissions is outlined in Table BE.
TABLE BE: MITIGATION HIERARCHY FOR DUST EMISSIONS
Avoid

There are no avoidance strategies for dust emissions.

Minimise



A CEMP (Appendix 14) has been prepared to manage dust generation during the Proposal’s
construction. The CEMP includes information on required dust management measures,
complaints procedures and monitoring:




Implement dust suppression measures on unsealed roads and access tracks, cleared
areas and at locations and times of high dust risk. Dust suppression techniques
include:
o

Use of water carts on unsealed roads and tracks;

o

Use of water-assisted dust sweeper(s) on access and local roads to remove any
material;

o

Enforce speed limits in construction areas;

o

Apply hydro mulch or similar soil stabiliser to exposed areas if they will remain for
extended periods;

o

Wind break fencing will be installed to prevent dust spreading to high-risk areas;

o

All vehicles carrying dusty loads onto public roads will be covered through the use
of tarpaulins etc.;

o

When within 5m of a residential boundary, stockpiles shall be kept to below fence
height; and

o

Review of daily weather forecasts, and limit (if practicable) construction activities
during high wind conditions.

Establish a complaints register:
o

Record details of the complaint (date, time, location, complainant details etc.);

o

All registered complaints to be investigated and complainant contacted within 7
days of making complaint;

o

The outcomes of the investigation will be recorded in the register;

o

PTA’s annual reporting will identify the number of dust-related complaints per
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TABLE BE: MITIGATION HIERARCHY FOR DUST EMISSIONS
year and a summary of the outcome of the investigation and resolution of any
complaints including the management measures revised/implemented;

Rehabilitate

10.4.6



Daily visual monitoring of airborne dust to ensure no offsite dust impacts and efficacy
of dust control measures; and



Preparing and implementing a vegetation monitoring plan to detect changes in the
health of significant vegetation immediately adjacent to the development envelope,
attributable to the construction of the TCL Proposal. The monitoring plan will address
impacts to threatened flora, significant vegetation communities (i.e. TECs) and
significant wetlands (e.g. CCWs and REWs).

There are no rehabilitation strategies proposed for dust.

Predicted Outcome

Occupied residential landholdings adjacent to or in close proximity to the development envelope will
not be significantly impacted by dust during the construction of the TCL Proposal, and the
physiological function of adjacent native vegetation will not be significantly affected. Given the
above, the PTA considers that the Proposal can meet EPA’s objective for social surroundings.

10.5

ABORIGINAL HERITAGE AND CULTURE

10.5.1

Policy and Guidance



Environmental Factor Guideline – Social Surroundings (EPA, 2016g).



Aboriginal Heritage Act 1972.



Section 18 Approval (Appendix 13).

10.5.2

Environmental Investigation

The following environmental investigations were undertaken to assess the social surroundings of the
development envelope:


Aboriginal Heritage Survey (O’Connor, 2017a).



Addendum to report on Thornlie-Cockburn Link, Aboriginal Heritage Survey (O’Connor, 2017b).

Table F provides a brief description of each these investigations and identifies the assessment
standards used to inform the scope and content of the individual investigations.
10.5.3

Receiving Environment

The Proposal is within the Whadjuk Indigenous Land Use Agreement area. Consultation and
inspection of the development envelope was undertaken on 18 September and 4 October 2017 by
representatives of the Whadjuk people nominated by the South West Aboriginal Land and Sea
Council (SWALSC).
The survey identified:


One registered site – Canning River (ID: 3538, mythological site).



One potential site identified during consultation with the Whadjuk survey participants – wetland
area at the proposed location of the Nicholson Road Station (Figure 4.3).
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It is noted that an additional registered site – Swan River (ID: 3536, mythological site) also intersects
the development envelope.
The Canning River site (ID: 3538) is listed on the Permanent Register due to its association with a
Waugal (Rainbow Serpent) myth. However, the banks and surrounding floodplain may also be seen
by Aboriginal people either as a buffer zone or as an integral part of the site. In the case of the
Canning River, it is R. O’Connor’s opinion that the Aboriginal site should be seen as the area within
the 100-year flood level.
The potential site at the proposed Nicholson Road Station was identified due to the presence of
water, which was mentioned as sacred to the Whadjuk survey participants as a place where the
Waugal comes to the surface when it is travelling underground. On application to the DPLH, this site
was not considered a registered site. Further investigation (RPS, 2018) commissioned by PTA
indicated this water was actually a man-made dam constructed on the site in 1995.
10.5.4

Potential impacts

The potential impacts are disturbance/damage to known and unknown Aboriginal heritage sites.
10.5.5

Assessment of Impacts

Whadjuk representatives have given their conditional approval, indicating that disturbance to
Aboriginal heritage sites will be minimal and that the TCL Proposal will be beneficial to the general
community.
A Section 18 approval under the Aboriginal Heritage Act 1972 was granted by the Minister for
Aboriginal Affairs on 12 February 2018 (Appendix 13) for disturbance of two sites (ID 3536: Swan
River and ID 3538: Canning River). The approval is subject to the following two conditions:


PTA are to provide a report to the Registrar of Aboriginal Sites within 60 days of the completion
of the Purpose, advising whether and to what extent the Purpose has impacted on all or any sites
location on the land.



Invites in writing, two nominated members from the Whadjuk people native title claim group
representatives consulted for ground disturbing works on the land where it intersects within the
boundaries of Aboriginal Sites ID 3536 (Swan River) and ID 3538 (Canning River).

10.5.6

Mitigation

In developing the Proposal, PTA has applied the mitigation hierarchy to reduce its potential impacts
on the environment. The mitigation hierarchy for aboriginal heritage and culture is outlined in
Table BF.
TABLE BF: MITIGATION HIERARCHY FOR ABORIGINAL HERITAGE AND CULTURE
Avoid

The PTA has designed the duplication of the rail bridge over Canning River to avoid placement of
pillars in the river channel.

Minimise



A CEMP has been prepared and will be implemented during construction of the TCL.
Specific measures relevant to the factor included in the CEMP are:


Aboriginal monitors will be present when initial ground disturbance is undertaken at
the registered and potential aboriginal sites.



The contractor is to prepare and implement an Aboriginal Heritage Management
Protocol outlining procedures to be implemented if during works potential Aboriginal
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TABLE BF: MITIGATION HIERARCHY FOR ABORIGINAL HERITAGE AND CULTURE
heritage sites/artefacts are identified. Any Aboriginal objects identified during
construction activities will be recorded and described, and reported to the DPLH.

Rehabilitate

10.5.7



Weekly inspection of the registered or potential heritage sites to ensure no
disturbance as a result of the Proposal outside of the approved development
envelope.



Implement adaptive management measures if it is determined that the construction of
the TCL is facilitating unauthorised disturbance.



Compliance with these measures to be documented and reported in PTA’s annual
reporting.

There are no rehabilitation strategies proposed for Aboriginal heritage and culture.

Predicted Outcome

With the implementation of the CEMP and compliance with the obtained Section 18 approval the
PTA is confident the EPA’s objective for this factor will be met.

10.6

EUROPEAN HERITAGE

10.6.1

Policy and Guidance



Environmental Factor Guideline – Social Surroundings (EPA, 2016g)



Heritage of Western Australia Act 1990

10.6.2

Environmental Investigation

A search of the following databases was undertaken by Aurora:


World heritage list (http://www.environment.gov.au/heritage/places/world-heritage-list)



Commonwealth heritage list (http://www.environment.gov.au/heritage/places/commonwealthheritage-list)



National heritage list (http://www.environment.gov.au/heritage/places/national-heritage-list)



State heritage list (http://inherit.stateheritage.wa.gov.au/Public/)

10.6.3

Receiving Environment

No World, Commonwealth, National, State heritage listed places exist within or adjacent to the
development envelope.
10.6.4

Potential impacts

No impacts to European heritage will occur as a result of the Proposal.
10.6.5

Assessment of Impacts

No impacts to European heritage will occur as a result of the Proposal, therefore no mitigation
measures are proposed.
10.6.6

Mitigation

No mitigation measures are proposed.
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10.6.7

Predicted Outcome

As no sites of European heritage will be impacted by the TCL Proposal, the PTA is confident the EPA’s
objective for this factor will be met.
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11

MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE

The EPBC Act is administered by the DoEE and provides a legal framework for the protection and
management of nationally and internationally important flora, fauna, ecological communities and
heritage places, which are referred to as Matters of National Environmental Significance (MNES).
Specifically, the EPBC Act protects the following MNES:


World heritage places



National heritage places



Wetlands of international importance



Listed threatened species and ecological communities



Migratory species



Commonwealth marine areas



The Great Barrier Reef Marine Park



Nuclear actions



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

A referral was made to the DoEE on 13 April 2018 (EPBC 2018/8188) and on 10 July 2018 the
Proposal was determined to be a ‘Controlled Action’ under the EPBC Act, with the controlling
provision being ‘listed threatened species and communities’ (Section 18 and 18A of the EPBC Act).
The assessment approach decided was an accredited assessment.

11.1

RELEVANT POLICIES AND GUIDANCE

The relevant policies and guidelines that were considered as part of the assessment of the MNES
include:


Department of Environment, Water, Heritage and the Arts (DEWHA) (2013). Significant Impact
Guidelines 1.1 – Matters of National Environmental Significance.



Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets Policy
(Commonwealth of Australia, 2012)



Department of the Environment and Energy (DoEE) (2016). Banksia Woodlands of the Swan
Coastal Plain Ecological Community – Guidance for Referrals under the Environment Protection
and Biodiversity Act 1999.



Threatened Species Scientific Committee (TSSC) (2016). Approved Conservation Advice
(incorporating listing advice) for the Banksia Woodlands of the Swan Coastal Plain ecological
community.



Department of Sustainability, Environment, Water, Populations and Community (DSEWPaC)
(2012a). EPBC Act Referral Guidelines for Three Black Cockatoo Species.



Department of the Environment and Conservation (DEC) (2009). Giant Spider Orchid (Caladenia
huegelii) Recovery Plan.



Environmental Protection Authority (EPA) (2016) Technical Guidance – Flora and Vegetation
Surveys for Environmental Impact Assessment.
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11.2

LISTED THREATENED ECOLOGICAL COMMUNITIES

A search of the Protected Matters Search Tool (PMST) was conducted by GHD (2019b) to identify
MNES that may be found within or near the TCL Proposal area. A detailed (Level 2) flora and
vegetation survey was conducted in 2017 with supplementary sampling completed in early 2018.
Four TECs were identified from the PMST as potentially occurring within or near the TCL Proposal
area and these are listed in Table BG. The likelihood of EPBC Act listed TECs occurring in the
development envelope has been assessed based on the results of the flora and vegetation survey by
GHD (2019b) which included field sampling and statistical analysis of floristic data to identify relevant
floristic community types.
TABLE BG: LIKELIHOOD OF OCCURRENCE OF EPBC ACT LISTED THREATENED ECOLOGICAL COMMUNITIES
Matter of National
Environmental
Significance

Status

Likelihood of Occurrence

Banksia Woodland of
the Swan Coastal Plain
ecological community

Endangered

Known – vegetation communities mapped within the
development envelope are consistent with the characteristics of
this TEC.

Claypans of the Swan
Coastal Plain

Critically
Endangered

Not present – occurrence of this TEC are mapped as overlapping
the TCL development envelope. However, the flora and
vegetation survey (GHD, 2019b) concluded that this ecological
community is not present in the TCL development envelope.
This TEC is found within the Brixton Street Wetlands. The TCL
development envelope does not encroach within the Brixton
Street Wetlands, so there will not be any direct impacts to the
TEC. The opportunity for indirect impacts from the TCL Proposal
is negligible as the development envelope is separated by
Albany Highway and the Armadale train line which represent
major barriers between the TEC and the Proposal area. There
will be no changes in local hydrology at this location, nor will
there be any dewatering at the eastern end of the TCL
development envelope.

Corymbia – calophylla –
Kingia australis
woodlands on heavy
soils of the Swan Coastal
Plain

Endangered

Not present – occurrence of this TEC and its buffer are mapped
as overlapping the northern edge of the TCL development
envelope. However, the flora and vegetation survey (GHD,
2019b) concluded that this ecological community is not present
in the TCL development envelope. This TEC is likely to be
associated with the Brixton Street Wetlands. The TCL
development envelope does not encroach within the Brixton
Street Wetlands, so there will not be any direct impacts to the
TEC. The opportunity for indirect impacts from the TCL Proposal
is negligible as the development envelope is separated by
Albany Highway and the Armadale train line which represent
major barriers between the TEC and the Proposal area. There
will be no changes in local hydrology at this location, nor will
there be any dewatering at the eastern end of the TCL
development envelope.

Sub-tropical and
Temperate Salt Marsh

Vulnerable

Not present – this ecological community is found in areas
associated with the lower reaches of the Canning River. The flora
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TABLE BG: LIKELIHOOD OF OCCURRENCE OF EPBC ACT LISTED THREATENED ECOLOGICAL COMMUNITIES
Matter of National
Environmental
Significance

Status

Likelihood of Occurrence

and vegetation survey (GHD, 2019b) found that the vegetation
within the development envelope near the Canning River is not
representative of this ecological community.

GHD’s (2019b) desktop review identified over 1,000 occurrences of TECs/PECs consistent with the
Banksia woodlands of the Swan Coastal Plain ecological community near the TCL development
envelope. Within the survey area, 12.47 ha of vegetation across four patches was surveyed or
inferred to be exhibit characteristics of the Banksia TEC. Two patches are outside the development
envelope and two partially intersect the development envelope (Figures 11.1 and 11.2). A total 2.32
ha is within the development envelope.

11.3

LISTED THREATENED FLORA SPECIES

The PMST identifies 22 flora species that may occur within or near the TCL development envelope
(Table BH). To ascertain the likely presence of these, GHD (2019b) conducted a detailed (Level 2)
flora and vegetation survey in 2017 with supplementary sampling in early 2018. An additional
targeted survey was undertaken during September and October 2018 and December 2018 to provide
further assessment of the presence of species protected under the EPBC Act.
Following the completion of the targeted survey, GHD (2019a AND 2019b) ruled out the presence of
the remaining species in Table BH. These species, if present, would have been in flower at the time
of the survey. The survey effort comprising two experienced botanists walking along transects at 5m
spacing would have readily identified these species if they were present.
TABLE BH: LIKELIHOOD OF OCCURRENCE OF THREATENED FLORA
Matter of National
Environmental
Significance

Status

Likelihood of Occurrence

Acacia anomala

Vulnerable

Unlikely – no suitable habitat found within the survey area.
Species previously recorded >5 km away.

Andersonia gracilis

Endangered

Unlikely – some suitable habitat was found within the survey
area. Species previously recorded <5 km away. However, this
species is not cryptic and the 2017/2018 survey was undertaken
during the reported flowering period.

Banksia mimica

Endangered

Unlikely – no suitable habitat was found within the survey area.
Previously recorded <5 km away.

Caladenia huegelii

Endangered

Possible – this species was not recorded in the development
envelope. However, there is 4.36 ha of suitable habitat (VT01 –
3.87 ha and VT02a – 0.49 ha) in the development envelope. The
species was recorded in the survey area in close proximity to the
development envelope and therefore was deemed as possibly
occurring in the development envelope. This species occurs in
Banksia woodland communities on well drained sands.

Calytrix breviseta subsp.

Endangered

Unlikely – some suitable habitat was found within the survey
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TABLE BH: LIKELIHOOD OF OCCURRENCE OF THREATENED FLORA
Matter of National
Environmental
Significance

Status

breviseta

Likelihood of Occurrence

area. This species occurs on sandy clay on swampy flats,
particularly in the Kenwick area of Perth although it is
historically known from Gosnells and Bellevue. The closest
known records are 2-3 km north of the survey area, within the
Brixton Street wetlands.
The areas of potentially suitable habitat in the survey area are
cleared or degraded. The 2018 intensive targeted flora survey
was undertaken during the flowering period and the species was
not recorded. Therefore, the probability of finding the species is
regarded as low.

Chamelaucium sp.
Gingin

Endangered

Unlikely – Species previously recorded >50 km away.

Conospermum
undulatum

Vulnerable

Unlikely – some suitable habitat was found within the survey
area. The 2017/2018 survey was undertaken during the optimal
flowering period and this species is not cryptic. Previously
recorded <5 km away.

Darwinia apiculata

Endangered

Unlikely – no suitable habitat was found within the survey area.
Species previously recorded >5 km away.

Diuris micrantha

Vulnerable

Unlikely – species previously recorded >10 km away.

Diuris purdiei

Endangered

Unlikely – some suitable habitat was found within the survey
area. It grows on sand to sandy clay soils, in areas subject to
winter inundation, and amongst native sedges and dense heath
with scattered emergent Melaleuca preissiana, Corymbia
calophylla, E. marginata and Nuytsia floribunda (DoEE 2018).
The closest known records of Purdie’s donkey-orchid are
approximately 1.6 km south of the survey area.
The flora surveys were undertaken during the optimal flowering
period. The 2018 targeted flora survey involved an intensive
search of the possible habitat areas and the species was not
found in the development envelope. Therefore, the probability
of the species being present is low.

Drakaea elastica

Endangered
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Unlikely – some suitable habitat was found within the survey
area. There are two records of this species less than 1 km south
of the survey area. One of these records no longer exists due to
clearing, the other is within the Jandakot Airport. However,
there is some uncertainty about the identification of the species
at Jandakot Airport. Field surveys by Mattiske Consulting in
2007, 2008, 2009 and 2010 failed to locate the species where it
had been previously recorded (Jandakot Airport Holdings, 2016).
Given the species is primarily associated with low-lying damp
areas such as winter-wet depressions, swamps and water
courses which was not present in the target area, it was
concluded that the original identification of the species was
incorrect (Jandakot Airport Holdings, 2016).
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TABLE BH: LIKELIHOOD OF OCCURRENCE OF THREATENED FLORA
Matter of National
Environmental
Significance

Status

Likelihood of Occurrence

The species was not recorded during the spring surveys
conducted in 2017 and 2018. The 2017/2018 survey was not
undertaken during the optimal flowering period, and this species
is cryptic. It is possible this orchid occurs within the survey area,
however GHD (2019a) believes it would have been identified if
present as the targeted flora survey (GHD, 2019a) was
undertaken between 19 September and 11 October 2018, which
is during the optimal flowering period for this species (late
September – late October).
Drakaea micrantha

Vulnerable

Unlikely – suitable habitat was found within the survey area.
Previously recorded <5 km away. This species is known from 32
small, scattered populations from Perth to Albany, with secure
populations in Frankland National Park. The populations are
often very difficult to locate from year-to-year, as they do not
necessarily flower annually (Brown et al. 1998; Hoffman &
Brown 1992; Robinson & Coates 1995). The Dwarf Hammerorchid is usually found on cleared firebreaks or open sandy
patches that have been disturbed, where competition from
other plants has been removed (Brown et al. 1998; Hearn et al.
2006). This suggests that the plants may need a disturbance
event at some point, and that plants regenerate from soil stored
seed after such an event (WA DEC 2007). It occurs in infertile
grey sands, in Jarrah (Eucalyptus marginata) and Common
Sheoak (Allocasuarina fraseriana) woodland or forest associated
with Banksia species (DoEE 2018). There are three historical
records within 3 km of the survey area, with one less than 1 km.
However this population no longer exists due to urban
development. It is possible this species occurs within the survey
area as suitable habitat was found. However, the flora surveys
were conducted during the optimal flowering period and it was
not recorded.

Eleocharis keigheryi

Vulnerable

Unlikely – some suitable habitat was found within the survey
area. Species previously recorded <5 km away. This species can
be cryptic however the 2017/2018 survey was undertaken
during the reported flowering period.

Eucalyptus x balanites

Endangered

Unlikely – no suitable habitat was found within the survey area.
Species previously recorded >10 km away.

Grevillea curviloba
subsp. incurva

Endangered

Unlikely – suitable habitat was found within the survey area.
However it has been previously recorded >10 km away.

Lepidosperma rostratum

Endangered

Unlikely – some suitable habitat was found within the survey
area. Species previously recorded <5 km away.

Macarthuria keigheryi

Endangered

Unlikely – some suitable habitat was found within the survey
area. The species previously recorded <5 km away. Five of the
six known populations occur within a 5 km radius of Welshpool
and Kewdale area. These populations are found in low- lying
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TABLE BH: LIKELIHOOD OF OCCURRENCE OF THREATENED FLORA
Matter of National
Environmental
Significance

Status

Likelihood of Occurrence

winter-wet damp, grey/white sands and grows in open patches
with low tree canopy cover among heathland, Jarrah (Eucalyptus
marginata) and Allocasuarina/Banksia woodland. The species
was not recorded during the spring surveys conducted in 2017
and 2018 during the optimal flowering period. Therefore, the
probability of the species being present is low.
Ptilotus pyramidatus

Critically
Endangered

Unlikely – some suitable habitat was found within the survey
area. The species has been recorded <5 km away. There are only
four records of this species from the one location – the Brixton
Street Wetland (Bush Forever Site 387) (records from 2010,
2013, 2018) (DBCA 2007–). The Brixton Street wetlands are
immediately north of the survey area. The population is
extremely localised and its total area of occupancy is less than
0.2 ha (Davis and Tauss 2011). The Greater Brixton Street
Wetlands and about 400 ha of the adjoining rural lands have
been searched in several intensive, multi-season surveys (e.g.
Tauss & Weston 2010 cited in Davis & Tauss, 2011) and no other
occurrences of the Pyramid Mulla-mulla have been found. It is
unlikely that other populations will be located in the Swan
Coastal Plain as the habitat of this species is scarce and has been
thoroughly explored due to its high conservation values (Davis &
Tauss 2011).
The species was not recorded during the spring surveys
conducted in 2017 and 2018 and is regarded as a very low
chance of being present.

Synaphea sp. Fairbridge
Farm

Critically
Endangered

Unlikely – some suitable habitat was found within the survey
area. It occurs on grey clayey sand with lateritic pebbles in low
woodland areas near winter-wet flats (DoEE 2018). There is one
record (2004) less than 1 km from the survey area within the
Canning Vale Business Park. There are also two records (2017)
from wetlands north of the Brixton Street wetlands,
approximately 1.6 km from the survey area (DBCA, 2007). The
suitable habitat in the survey area have been historically cleared
or degraded. Therefore, the probability of the species being
present is low. The species was not recorded during the spring
surveys conducted in 2017 and 2018.

Synaphea stenoloba

Endangered

Unlikely – no suitable habitat was found within the survey area.
Previously recorded >45 km away.

Thelymitra
dedmaniarum

Endangered

Unlikely – no suitable habitat was found within the survey area.
Previously recorded >20 km away.

Thelymitra stellata

Endangered

Unlikely – no suitable habitat was found within the survey area.
Previously recorded >5 km away.

One species from the PMST search is known to occur near the TCL development envelope. The
targeted survey conducted by GHD (2019a) in September and October 2018 concluded that the TCL
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development envelope contains suitable habitat suitable Caladenia huegelii. However, no individuals
were recorded in the development envelope during the surveys.
One other species (Tetraria australiensis listed as Vulnerable) that is protected under the EPBC Act
was also identified as potentially present. A small area of suitable habitat was identified within Bush
Forever Site 456 (Tom Bateman Reserve), however, a targeted search for the species during its
reported flowering period did not detect the species and it was concluded that it is not present in the
development envelope GHD (2019a).

11.4

LISTED THREATENED FAUNA SPECIES

The PMST identifies 31 fauna species that may occur within or near the TCL development envelope
Table BI). To ascertain the likely presence of these, GHD (2019b) conducted a level 1 fauna survey
and a targeted Black Cockatoo assessment in September 2017 and February 2018.
The results of the survey including desktop research and observations from the field surveys have
been used to determine the likelihood of occurrence of threatened fauna species near the TCL
Proposal area. The highlighted entries in the table below relate to those MNES that are known to
occur.
TABLE BI: LIKELIHOOD OF OCCURRENCE FOR THREATENED FAUNA
Matter of National
Environmental
Significance

Status

Likelihood of Occurrence

Actitis hypoleucos
(Common Sandpiper)

Migratory

Unlikely, the species has not been recorded in the survey area,
with scattered but clumped areas utilised in the region. The
closest records are from Bibra and North Lakes, north along the
Swan and Canning Rivers (but within the lower reaches).

Apus pacificus (Forktailed Swift)

Migratory

Unlikely, although this species may periodically occur in the
region the species is exclusively areal in nature and not utilise
terrestrial habitats.

Ardea ibis (Cattle Egret)

International
Agreement

Unlikely, the species has not been recorded in the survey area,
with scattered but clumped areas utilised in the region. The
closest records are from Bibra and Forrestdale Lakes, north long
the Swan River in Guildford.

Botaurus poiciloptilus
(Australasian Bittern)

Endangered

Highly unlikely, there is little suitable habitat within the survey
area for this species. Most observations occur within lakes and
wetland where dense vegetation is present.

Birds

Calidris acuminata
(Sharp-tailed Sandpiper)

Unlikely, the species has not been recorded in the survey area,
with scattered records in the region. The closest records are at
Bibra, North and Forrestdale Lakes, north long the Swan and
Canning Rivers (lower reaches).

Calidris canutus (Red
Knot)

Endangered,
Migratory

Highly unlikely, there is little suitable habitat within the survey
area for this species. Most observations occur along the coast
line and lower reaches of Swan River areas.

Calidris ferruginea
(Curlew Sandpiper)

Critically
Endangered,

Unlikely, there is little suitable habitat within the survey area,
the species has not been recorded in the survey area, with
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TABLE BI: LIKELIHOOD OF OCCURRENCE FOR THREATENED FAUNA
Matter of National
Environmental
Significance

Status

Likelihood of Occurrence

Migratory

scattered but clumped areas utilised in the region. The closest
records are at Bibra, North and Forrestdale Lakes, north along
the Swan River.

Calidris melanotos
(Pectoral Sandpiper)

Migratory

Unlikely, there is little suitable habitat within the survey area,
the species has not been recorded in the survey area, with
scattered but clumped areas utilised in the region. The closest
records are at Bibra and Forrestdale Lakes, north along the Swan
River.

Calidris ruficollis (RedNecked Stint)

Migratory

Unlikely, there is little suitable habitat within the survey area,
the species has not been recorded in the survey area, with
scattered but clumped areas utilised in the region. The closest
records are at Bibra, North and Forrestdale Lakes, north along
the Swan and lower reaches of the Canning River.

Calidris subminuta
(Long-toed Stint)

Migratory

Unlikely, there is little suitable habitat within the survey area,
the species has not been recorded in the survey area, with
scattered records in the region. The closest records are at Bibra
and Forrestdale Lakes, north along the lower reaches of the
Canning River.

Calyptorhynchus banksii
subsp. naso (Forest Redtailed Black Cockatoo)

Vulnerable

Present, species was recorded within survey area via
observation and feeding evidence. Confirmed roost sites are
located in close proximity to the development envelope.

Calyptorhynchus
baudinii (Baudin’s Black
Cockatoo)

Endangered

Possible – an individual of this species was previously recorded
within the survey area by GHD (2013) via observation. The
individual was considered a rare sighting as the species not
commonly seen in this location. Baudin’s Black Cockatoo is
mainly found in the southern eucalypt forests of mainly Jarrah,
Marri and Karri (WA Museum, 2010). Some habitat is present
that may be used for opportunistic foraging.

Calyptorhynchus
latirostris (Carnaby's
Black Cockatoo)

Endangered

Present, species was recorded within survey area via
observation and feeding evidence. Confirmed roost sites are
located in close proximity to the development envelope.

Charadrius dubius (Little
Ringed Plover)

Migratory

Highly unlikely, this species appears to have a coastal
preference with the only inland records at Bibra Lake and
associated lakes.

Thinornis rubricollis
(Hooded Plover)

Highly unlikely, this species appears to have a coastal and south
coast inland preference with the only Perth region records near
Thomsons Lake and the lower reaches of the Swan River.

Leipoa ocellata
(Malleefowl)

Vulnerable

Highly unlikely, the nearest record is located over 40 km away
and was recorded in 1972. This species is considered locally
extinct.

Limosa limosa (Blacktailed Godwit)

Migratory

Highly unlikely, No habitat present. This species appears to have
a coastal preference with the only inland records in the lower
reaches of the Swan River.
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TABLE BI: LIKELIHOOD OF OCCURRENCE FOR THREATENED FAUNA
Matter of National
Environmental
Significance

Status

Likelihood of Occurrence

Motacilla cinerea (Grey
Wagtail)

Migratory

Unlikely, some habitat is present for this species however they
are migratory and rarely found on the Swan Coastal Plain. Use
maybe periodic and opportunistic.

Numenius
madagascariensis
(Eastern Curlew)

Critically
Endangered,
Migratory

Highly unlikely, No habitat present. This species appears to have
a coastal and coastal lakes preference. The lower reaches of the
Swan River is the closest recorded.

Pandion haliaetus
(Osprey)

Migratory

Highly unlikely, the species has not been recorded in the survey
area, with few recorded in the region. The closest records are
along the coast or associated with the Swan River and lower
reach of the Canning River.

Philomachus pugnax
(Ruff)

Migratory

Highly unlikely, the species has not been recorded in the survey
area, with few recorded in the region. The closest record is along
the coast.

Rostratula australis
(Australian Painted
Snipe)

Endangered

Unlikely, the species has not been recorded in the survey area,
with few recorded in the region. The closest record is at Lake
Kogolup.

Tringa glareola (Wood
Sandpiper)

Migratory

Unlikely, there is little suitable habitat within the survey area.
There are no records of the species within the survey area
nearest records are from Bibra Lake and North Lake in the west
and lower reaches of Canning River to the north.

Tringa nebularia
(Common Greenshank)

Migratory

Unlikely, there is little suitable habitat within the survey area.
There are no records and the nearest records are from Bibra
Lake and North Lake in the west and lower reach of Canning
River to the north.

Tringa stagnatilis
(Marsh Sandpiper)

Migratory

Unlikely, there is little suitable habitat within the survey area.
There are no records of the species within the survey area
nearest records are from Bibra and North Lake in the west.

Bettongia penicillata
subsp. ogilbyi (Woylie,
Brush-tailed Bettong)

Endangered

Highly unlikely, the species is no longer known from the area.
There are records within 10 km of the survey area however the
specimens collected were bones and likely represent historic
occurrence in the area. The species is likely extinct in the region.

Dasyurus geoffroii
(Western Quoll,
Chuditch)

Vulnerable

Unlikely, this species requires large areas of connected habitat
to persist. The habitat is the survey area would not be suitable
for this species.

Pseudocheirus
occidentalis (Western
Ringtail Possum)

Vulnerable

Highly unlikely, there is no suitable habitat within the survey
area and the species is not known from the Swan Coastal Plain
north of Mandurah.

Setonix brachyurus
(Quokka)

Vulnerable

Highly unlikely, the species is locally extinct.

Mammals
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TABLE BI: LIKELIHOOD OF OCCURRENCE FOR THREATENED FAUNA
Matter of National
Environmental
Significance

Status

Likelihood of Occurrence

Critically
Endangered

Unlikely, there is no habitat present in the survey area and no
records present. However one record is within 0.5 km of the
survey area within the Kenwick Wetlands Nature Reserve.
Records are also present in Cannington (old) and the Forrestdale
Lake associated wetlands approximately 10 km south of the
survey area. These localities consist of clay plans dominated by
shrubs and herbs that may seasonally inundate. The few
communities remaining of this habitat type are now listed as
TECs and are not present in the survey area.

Invertebrates
Leioproctus
douglasiellus (a ShortTongued Bee)

Two species were recorded by GHD (2019b) during the field surveys:


Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii subsp. naso);



Carnaby’s Black Cockatoo (Calyptorhynchus latirostris).

In addition to the two Black Cockatoo species, there was a historical record of Baudin’s Black
Cockatoo within the survey area. The observation of this species at Ranford Road in 2013 by GHD
(2013) is regarded opportunistic and a somewhat unusual record as this species is not commonly
recorded in this location. Baudin’s Black Cockatoo is mainly found in the southern eucalypt forests of
mainly Jarrah, Marri and Karri (WA Museum, 2010). Following nesting in the southwest forests, the
species migrates north-east to the central and northern parts of the Darling Scarp (from near Collie
to Mundaring) in early February and March, with some foraging out on to the southern Swan Coastal
Plain to areas such as Kelmscott, Mundijong, Serpentine, Pinjarra, Harvey, Myalup, Bunbury, Capel,
Busselton, Dunsborough and Meelup (Johnstone and Kirkby, 2008).
In the Notice Requiring Information for Assessment the DoEE also identified the potential presence
of Carter’s Freshwater Mussel (Westralunio carteri). Carter’s Freshwater Mussel was listed as
Vulnerable under the EPBC Act from 15 February 2018 and as such was not originally identified in the
PMST search. There are recent records of this species approximately 1km downstream of the
development envelope in the Canning River. As the development intersects the Canning River, this
species is regarded as possibly occurring.

11.5

BANKSIA WOODLANDS OF THE SWAN COASTAL PLAIN ECOLOGICAL COMMUNITY

11.5.1

Potential Impacts

An assessment of the spatial extent of the Banksia woodlands of the Swan Coastal Plain ecological
community in the development envelope and adjacent areas has been provided in Section 6.4.6.1.
However, in summary:


There is 2.32 ha of the TEC mapped in the development envelope. The loss per condition rating
is:


Very Good – 0.03 ha (Patch No. 1); and



Good – 2.29 ha (Patch No. 3).
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Four patches of the TEC were identified during the field surveys, with two intersecting the
development envelope (Patch No. 1 near Karel Avenue (0.03 ha) and Patch 3 near Ranford Road
Station site (2.29 ha));



The vegetation associated with the TEC is also representative of a State-listed Priority 3 PEC – FCT
21c.

The direct and indirect impacts have been addressed in Section 6.6.3.1 and Section 6.6.6. Up to
2.32 ha may be directly impacted by the TCL Proposal. Quantifying the indirect impacts is not
possible, however, the locations where the management of indirect impacts will be essential include:


Caladenia Grove Reserve which abuts the existing rail reserve (Figure 11.2);



Bush Forever Site 388 which extends west and south of the development envelope near Ranford
Road and also includes areas of TEC associated with bushland on the Jandakot Airport land
(Figure 11.1 and 11.2);



Bush Forever Site 245 (Ken Hurst Park) which is north and south of the existing rail reserve
(Figure 11.1 and 11.2);



Areas of vegetation west of Ken Hurst Park, between Roe Highway and the northern side of the
existing rail reserve (Figure 11.1); and



Areas of vegetation near Karel Avenue (Figure 11.1).

11.5.2

Proposed Management and Mitigation

The proposed mitigation and management measures are outlined in Table AA in Section 6.7. PTA has
undertaken a number of steps to reduce the extent of the TEC impacted by the Proposal. Using the
existing rail reserve alignment minimises the extent of TEC impacted directly and indirectly by the
Proposal. By using the existing rail reserve, the TCL Proposal does not increase the indirect impacts
on the adjacent areas of TEC. Through the design process, the development envelope has been
refined to avoid areas of the TEC or minimise the area to be cleared where impacts are unavoidable.
These steps have enabled PTA to avoid more than 70% of the TEC mapped in the survey area.
To manage construction impacts, a CEMP has been prepared (Appendix 14) and will be refined prior
to construction commencing. Specific management measures include:


Provision of coordinates for clearing extents to the contractor;



In field demarcation of clearing extents;



In field demarcation of Tree Protection Zones and other exclusion zones;



Identification of all known locations of TECs within project documentation;



Conduct regular inspections of clearing boundaries and document the clearing activities
undertaken;



Implement of weed and pathogen hygiene management measures to prevent the introduction
and spread of weeds and dieback;



Implement dust suppression measures to reduce dust emissions beyond the boundaries of the
development envelope;



Implement procedures to manage risk of causing fire during construction; and
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Restrict vehicles and equipment to the development envelope.

Other proponent commitments related to the management of the TEC include:


Positioning groundwater abstraction bores away from known locations of TECs where possible;



Preparing and implementing a vegetation monitoring plan to detect changes in the health of
significant vegetation immediately adjacent to the development envelope, attributable to the
construction of the TCL Proposal. The monitoring plan will address impacts to threatened flora,
significant vegetation communities (i.e. TECs) and significant wetlands (e.g. CCWs and REWs).



Conducting post-construction dieback surveys of dieback free areas in Ken Hurst Park and west
along with the rail reserve.

The risk of adverse impacts to areas of the TEC resulting from changes in local hydrology is
considered negligible. A review of groundwater conditions has determined that dewatering is most
likely to be contained to the eastern half of the Proposal area, i.e. away from the TEC areas, with the
exception of Ranford Road where localised dewatering may be required for the construction of the
station. The location and duration of dewatering at this location is not known. Once detailed has
been completed, PTA will review the dewatering requirements at this location and assess the
potential impacts to adjacent areas of TEC.
The preferred locations for groundwater abstraction (for construction water) are not yet known.
However, abstraction bores will be located away from Banksia Woodlands TEC (where possible), to
avoid drawdown of the groundwater beneath the TEC. The separation distance will be based on
specific modelling of volumes and drawdown associated with the production bores as determined by
a hydrogeological assessment in accordance with Operational Policy 5.12 Hydrogeological Reporting
Associated with a Groundwater Well Licence (DoW, 2009a).
There are two locations in the development envelope where stormwater infiltration is proposed near
areas of vegetation containing the TEC. The first of these is near Karel Avenue (Figure 10). Based
upon the preliminary design levels for the basin, the natural soils and the depth to groundwater at
this location, the infiltration basin is highly unlikely to alter local groundwater levels. The second
location is near Ranford Road (Figure 10). The design for the Ranford Road Station site is yet to be
finalised, so the final location of the stormwater infiltration basin is not known.
11.5.3

Significance of Impacts

The DoEE’s conservation advice for the Banksia Woodlands TEC (DoEE, 2016) reports that there is an
estimated 253,540.6 ha of Banksia woodlands TEC in the Perth (SWA02) IBRA sub-region. The loss of
2.32 ha resulting from the Proposal represents approximately 0.00092% of the ecological
community’s estimated remaining extent. This level of reduction in the extent of the TEC is not
regarded as significant in the context of the overall distribution of the ecological community.
At a local level there is 144.65 ha of mapped vegetation consistent with the TEC within two Bush
Forever sites (388 and 245) directly adjacent to the development envelope. The area of vegetation
within these sites is approximately:


40 ha within Ken Hurst Park (Bush Forever Site No. 245) (Waters, 2014).



16.65 ha south of the proposed Jandakot Eastern Link Road within Bush Forever Site No. 388
(NACMS, 2016).
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88 ha within the Jandakot Airport Bush Forever Site (No. 388) based on February 2018 aerial
photography and mapping of vegetation communities14.

At this local level, the loss of 2.32 ha resulting from the Proposal represents approximately 1.6% of
the ecological community’s estimated extent. The local analysis undertaken above only includes the
Bush Forever sites immediately adjacent to the TCL development envelope. A broader analysis to
include Bush Forever sites within 5km of the development envelope indicates that there is a total of
2,709.47 ha of vegetation mapped as Beard Association 1001 (likely to be representative of the
Banksia TEC) remaining, of which 1,820.91 ha is within Bush Forever. The loss of 2.32 ha resulting
from the Proposal represents approximately 0.09% at this scale.
Based on the available information it is not possible to quantify the cumulative loss of the Banksia
TEC on the Swan Coastal Plain due to significant knowledge gaps, or datasets that are not available to
the public for review. The suspended strategic assessment of the Perth and Peel regions identified
that approximately 9,836 ha of vegetation in the Perth and Peel regions intersects with the proposed
classes of action (i.e. urban, industrial, rural-residential and basic raw materials) and therefore may
be cleared over the next 30 years. This area includes vegetation communities that are not
representative of the Banksia TEC. The clearance of 2.32 ha of TEC for the TCL Proposal represents
an extremely small contribution to the cumulative loss of this ecological community in the Perth
Metropolitan region.
Significance Assessment
The Significant Impact Guidelines (DoE, 2013) states that a significant impact is an impact which is
important, notable or of consequence while having regards to its context or intensity.
Whilst further avoidance may be possible at the Ranford Road site depending on detailed station
design, there is a high probability that areas of TEC will be cleared. Based on current information the
extent of this clearing may be as much as 2.29 ha in this location. This area triggers the condition
threshold which is set as 2 ha of TEC in good condition. An assessment of significance against the
significant impact criteria is presented in Table BJ.
TABLE BJ: SIGNIFICANCE ASSESSMENT FOR TEC
Significant Impact Criteria

Description of Proposed Action in relation
to Significant Impact Criteria

Likelihood
(Known,
likely,
possible,
unlikely)

Reduce the extent of an ecological community

Up to 2.32 ha of the TEC may be cleared,
comprising:

Known

Fragment or increase fragmentation of an
14



2.29 ha in Good condition within Patch
3 near Ranford Road



0.03 ha in Very Good condition near
Karel Avenue

The development envelope is already

Unlikely

H1, H2 and J1 presented on Figure 7 of Jandakot Airport, Environment Strategy (JAH, 2009).
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TABLE BJ: SIGNIFICANCE ASSESSMENT FOR TEC
Significant Impact Criteria

Description of Proposed Action in relation
to Significant Impact Criteria

ecological community, for example by clearing
vegetation for roads or transmission lines

highly fragmented. The TCL Proposal will
not lead to any further fragmentation of
TEC patches.

Adversely affect habitat critical to the survival
of an ecological community

Critical habitat includes all patches that
meet the diagnostic characteristics and
condition thresholds for the TEC, plus
buffer zones.

Likelihood
(Known,
likely,
possible,
unlikely)

Likely for
Patch 3
Unlikely for
Patch 1

Patch 3 at Ranford Road meets the
definition of critical habitat.
The affected portion of Patch 1 does not
meet the condition threshold (i.e. less than
1 ha for Very Good condition).
Modify or destroy abiotic (non-living) factors
(such as water, nutrients, or soil) necessary for
an ecological community’s survival, including
reduction of groundwater levels, or substantial
alteration of surface water drainage patterns

The TCL Proposal will modify the
environment where the TEC is within the
development envelope. The cleared areas
will be developed for a train station and
associated infrastructure or an infiltration
basin.

Known

Cause a substantial change in the species
composition of an occurrence of an ecological
community, including causing a decline or loss
of functionally important species, for example
through regular burning or flora or fauna
harvesting

The TCL Proposal may clear up to 2.32 ha of
the TEC resulting in a permanent loss of the
ecological community. This is regarded a
substantial change in species composition
for the affected portion.

Known

Cause a substantial reduction in the quality or
integrity of an occurrence of an ecological
community, including, but not limited to:

The TCL Proposal could result in spread of
weeds and dieback into adjacent areas of
the TEC. However, these impacts can be
managed through appropriate mitigation
measures.

Possible

Clearing of 2.32 ha contradicts the first
principle of recovery for the ecological
community which is to protect existing
patches of the ecological community.

Likely



assisting invasive species, that are harmful
to the listed ecological community, to
become established, or



causing regular mobilisation of fertilisers,
herbicides or other chemicals or pollutants
into the ecological community which kill or
inhibit the growth of species in the
ecological community

Interfere with the recovery of an ecological
community

Based on the significance assessment, it is concluded that the loss of up to 2.32 ha is likely to be
viewed as a significant impact to the ecological community on the basis that the TCL Proposal will
contribute to the reduction in area of the ecological community. Therefore, the PTA is working with
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DBCA to finalise an offset strategy that adequately compensates the loss of the 2.32 ha of Banksia
woodland. The details of the strategy are in preparation and will be influenced by the opportunity to
integrate offsets for all significant residual impacts where possible. For example, an offset for the
TEC is likely to meet in part the offset requirements for Black Cockatoos. The options for offsetting
being considered include:


Acquisition of land for inclusion in the conservation estate for protection in perpetuity;



Contribution of funds to restoration/rehabilitation activities of degraded areas of the TEC, or
adjacent areas to improve survival of the TEC. This may be completed in conjunction with DBCA,
local governments or local friends groups.

The area of the offset will depend upon which offset approach is adopted. However, given the small
area impacted, restoration/rehabilitation activities are likely to be more feasible and will ensure that
the offset focuses upon vegetation of an identical floristic community type (i.e. FCT 21c).
11.5.4

Conclusion

PTA has made a concerted effort to limit the losses of the TEC due to the implementation of the TCL
Proposal. More than 70% of the TEC in the Proposal area has been avoided. However, up to 2.32 ha
cannot be avoided and therefore the extent of the ecological community will be reduced by a small
margin. The reduction is unlikely to alter the conservation status of this community type (FCT 21c) at
a local or regional level based on current knowledge about its extent. Despite this, the significant
impact assessment suggests that the proposed clearing may be deemed a significant impact. PTA will
compensate the loss of through the provision of an offset. Indirect impacts can be adequately
managed via the stated mitigation measures to reduce the risks of causing adverse changes to
nearby areas of the TEC.

11.6

CALADENIA HUEGELII

Caladenia huegelii (the Giant Spider Orchid or King Spider Orchid) is listed as Endangered under the
EPBC Act. It is a slender orchid with a flower stem that usually grows to 30-70cm tall, but can be grow
up to 1 m. It is generally found as a solitary plant, and rarely growing in loose clumps (Hopper and
Brown 2001 as cited in DEC, 2009).
Caladenia huegelii is found on the Swan Coastal Plain within 20 km of the coast, from just north of
Perth to the Busselton area over a distance of over 250 km (DEC, 2009). It is estimated that the
species occurs in 33 populations which are highly fragmented due to urban and rural development.
One of the most significant populations of the species in the Perth metropolitan region is located in
the vicinity of the Roe Highway reserve and nearby areas around Jandakot, where there may be
collectively up to 800 plants (DEC, 2009). A compilation of records from DBCA, Western Australian
Herbarium and various surveys indicate that there are numerous records of Caladenia huegelii in
close proximity to the TCL development envelope (Plate F, Section 6.6.6.1). Data from 2005 indicates
that there are an estimated 632 plants in Ken Hurst Park. Extensive surveys of Jandakot Airport
bushland in 2001, 2006-2009 identified multiple locations of the species with a total population of
approximately 223 individuals. The majority of these were located south of Leeming Road.
Caladenia Grove Reserve is a small reserve bound by Ranford Road on its south-western boundary,
the rail reserve on the northern boundary and urban development to the east where the species has
been recorded.
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Caladenia huegelii occurs in areas of mixed woodland of Eucalyptus marginata (Jarrah), Banksia
attenuata (Candlestick Banksia), B. ilicifolia (Holly Banksia) and B. menziesii (Firewood Banksia) with
scattered Allocasuarina fraseriana (Sheoak) and Corymbia calophylla (Marri) over dense shrubs of
Stirlingia latifolia (Blueboy), Hypocalymma robustum (Swan River Myrtle), Hibbertia hypericoides
(Yellow Buttercups), H. subvaginata (Buttercups), Xanthorrhoea preissii (Balga), Adenanthos cuneatus
(Coastal Jugflower) and Conostylis species. Throughout its range the species tends to favour areas of
thick undergrowth. Soil is usually deep grey-white sand associated with the Bassendean sand-dune
system (DEC, 2009). The preferred soil conditions are variable and range from wet to moist to dry.
The key threats to the survival of the species include:


Habitat loss;



Habitat degradation (caused by weed invasion, spread of disease, rubbish, uncontrolled access,
etc.) ; and



Inappropriate fire regimes.

GHD (2019a and 2019b) conducted targeted flora surveys for Caladenia huegelii and other
threatened flora. During the 2017 targeted survey, access to Caladenia Grove Reserve and Ken Hurst
Park was restricted, so these areas could not be assessed. In 2018, permission to access Caladenia
Grove Reserve was granted, and the assessment identified Caladenia huegelii in flower at the time of
the survey. The individuals recorded were within the southern portion of the reserve, approximately
200m south of the rail reserve (Figure 12.5). Some of the individuals were approximately 15 m from
the development envelope. Access to Ken Hurst Park (Bush Forever Site 245) was also restricted due
to the potential for spreading dieback. However, further west of Ken Hurst Park, multiple
occurrences of Caladenia huegelii were recorded, with the closest being approximately 15 m north of
the rail reserve. Despite, finding multiple locations of Caladenia huegelii, the multiple surveys
conducted for the TCL Proposal did not identify any populations of the species within the
development envelope. Areas of suitable habitat (Plate F) were thoroughly searched, but the species
was not recorded. The majority of the potential Caladenia huegelii habitat in the development
envelope occurs at the Ranford Road Station site (Bush Forever Site 388).
11.6.1

Potential Impacts

Based on the data reviewed and the survey data collected, the TCL Proposal will not directly impact
any known populations of Caladenia huegelii. As outlined in Section 6.4.4.1, the development
envelope includes up to 4.36 ha of habitat that may be suitable for Caladenia huegelii.
This includes:


Banksia menziesii and B. attenuata woodland (VT01 = 3.87 ha).



Banksia spp. isolated trees Regelia inops Hypocalymma angustifolium (VT02a = 0.49 ha).

Of the 4.36 ha of suitable habitat (VT01 and VT02a) that occurs within the development envelope
0.03 ha was rated as Very Good and therefore had dense undergrowth that is favourable for the
species to grow. The other areas of habitat that were rated as Good condition (2.92 ha), GoodDegraded (1.21 ha), or Degraded-Completely Degraded (0.21 ha) are likely to be less suitable due to
potential competition with weed species in the understorey.
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Given the proximity of the development envelope to known populations of Caladenia huegelii, there
is a significant risk associated with indirect impacts adversely affecting the species or its habitat.
Indirect impacts have been discussed in detail in Section 6.6.8.
Quantifying the indirect impacts is not possible, however, the locations where the management of
indirect impacts will be essential include areas of the development envelope that are near:


Caladenia Grove Reserve;



Bush Forever Site 388 which extends west and south of the development envelope near Ranford
Road and also includes significant populations of Caladenia huegelii in native vegetation on the
Jandakot Airport land;



Bush Forever Site 245 (Ken Hurst Park) both north and south of the existing rail reserve; and



Areas of native vegetation located to the west of Ken Hurst Park, between Roe Highway and the
northern side of the existing rail reserve.

11.6.2

Proposed Management and Mitigation

The proposed mitigation and management measures are outlined in Table AA in Section 6.7. PTA has
undertaken a number of steps to reduce the extent of the TEC impacted by the Proposal. Using the
existing rail reserve alignment minimises the extent of TEC impacted directly and indirectly by the
Proposal. By using the existing rail reserve, the TCL Proposal does not increase or alter the indirect
impacts on the adjacent areas of TEC. Through the design process, the development envelope has
been refined to avoid areas of the TEC or minimise the area to be cleared where impacts are
unavoidable. These steps have enabled PTA to avoid more than 70% of the TEC mapped in the survey
area.
To manage construction impacts, a CEMP has been prepared (Appendix 14) and will be refined prior
to construction commencing. Specific management measures include:


Provision of coordinates for clearing extents to the contractor;



In field demarcation of clearing extents;



In field demarcation of Tree Protection Zones and other exclusion zones;



Identification of all known locations of Caladenia huegelii within project documentation;



Conduct regular inspections of clearing boundaries and document the clearing activities
undertaken;



Implement of weed and pathogen hygiene management measures to prevent the introduction
and spread of weeds and dieback;



Implement dust suppression measures to reduce dust emissions beyond the boundaries of the
development envelope;



Implement procedures to manage risk of causing fire during construction; and



Restrict vehicles and equipment to the development envelope.

Other proponent commitments related to the management of the Caladenia huegelii include:


Positioning groundwater abstraction bores away from known locations of Caladenia huegelii
where possible;
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Preparing and implementing a vegetation monitoring plan to detect changes in the health of
significant vegetation immediately adjacent to the development envelope, attributable to the
construction of the TCL Proposal. The monitoring plan will address impacts to threatened flora,
significant vegetation communities (i.e. TECs) and significant wetlands (e.g. CCWs and REWs).



Conducting post-construction dieback surveys of dieback free areas in Ken Hurst Park and west
along with the rail reserve.

The risk of adverse impacts to areas of the Caladenia huegelii resulting from changes in local
hydrology is considered negligible. A review of groundwater conditions has determined that
dewatering is most likely to be contained to the eastern half of the Proposal area, i.e. away from the
Caladenia huegelii areas, with the exception of Ranford Road where localised dewatering may be
required for the construction of the station. The location and duration of dewatering at this location
is not known. Once detailed has been completed, PTA will review the dewatering requirements at
this location and assess the potential impacts to the nearby population of Caladenia huegelii in
Caladenia Grove Reserve.
The preferred locations for groundwater abstraction (for construction water) are not yet known.
However, abstraction bores will be located away from Caladenia huegelii populations (where
possible), to avoid groundwater drawdown. The separation distance will be based on specific
modelling of volumes and drawdown associated with the production bores as determined by a
hydrogeological assessment in accordance with Operational Policy 5.12 Hydrogeological Reporting
Associated with a Groundwater Well Licence (DoW, 2009a).
The stormwater infiltration basins are not located near any known Caladenia huegelii populations.
11.6.3

Significance of Impacts

The Significant Impact Guidelines (DoE, 2013) states that a significant impact is an impact which is
important, notable or of consequence while having regards to its context or intensity.
An assessment of significance for Caladenia huegelii against the significant impact criteria is
presented in Table BK. Based on the significance assessment, it is concluded that the loss of up to
4.36 ha of potentially suitable habitat (0.03 ha in Very Good condition) is unlikely to be considered a
significant impact to the species.
TABLE BK: SIGNIFICANCE ASSESSMENT FOR CALADENIA HUEGELII
Significant Impact Criteria

Description of Proposed Action in relation to Significant
Impact Criteria

Likelihood
(Known,
likely,
possible,
unlikely)

Lead to a long-term
decrease in the size of a
population.

No known populations of Caladenia huegelii will be impacted
by the TCL Proposal.

Possible

Reduce the area of
occupancy of the species.
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There is potential for indirect impacts to adversely affect
individual plants that have been recorded in close proximity to
the development envelope. However, mitigation and
management measures have been developed to manage the
risks of indirectly impacting these populations.
Up to 4.36 ha of potentially suitable habitat may be cleared in
the development envelope.

Possible
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TABLE BK: SIGNIFICANCE ASSESSMENT FOR CALADENIA HUEGELII
Significant Impact Criteria

Description of Proposed Action in relation to Significant
Impact Criteria

Likelihood
(Known,
likely,
possible,
unlikely)

The species was not detected at these locations during the
Spring 2017 and 2018 targeted surveys.
Fragment an existing
population into two or more
populations.

Clearing of the development envelope will not fragment any
populations.

Unlikely

Adversely affect habitat
critical to the survival of an
ecological community

Critical habitat for the survival of this species is defined as the
current known occupancy and areas of similar habitat
surrounding known populations (DEC, 2009).

Unlikely

The known locations of Caladenia huegelii in relation to the
development envelope and the habitat considered suitable for
Caladenia huegelii within the development envelope are
presented in Plate F.
Plate F shows that the possible impacted Caladenia huegelii
habitat in the development envelope is not contiguous with
any of the known populations.
The largest area of potential suitable habitat is at the Ranford
Road Station site, but this is not contiguous with the population
in Caladenia Grove reserve due to separation by Ranford Road.
The continuity of habitat to the west is disrupted by historic
landfilling and sand mining.
Given the isolation of the potential habitat in the development
envelope, it therefore does not meet the definition of ‘critical
habitat’.
Disrupt the breeding cycle
of a population.

Caladenia huegelii has a low rate of pollination success and is
reliant upon an external pollinator. The implementation of the
TCL Proposal is unlikely to alter the pollination success rate of
the known populations.

Unlikely

Modify, destroy, remove,
isolate or decrease the
availability or quality of
habitat to the extent that
the species is likely to
decline.

The TCL Proposal may result in a small reduction in the
availability of quality habitat (0.03 ha in Very Good condition).
However, indirect impacts, if not managed appropriately could
lead to a reduction in habitat quality of populations known to
be in close proximity to the development envelope. This is
unlikely to be to the extent that the species would decline.

Possible

Result in invasive species
that are harmful to
endangered species
becoming established in the
species habitat.

Construction of the TCL Proposal has the potential to introduce
or spread invasive weed species into areas that support known
populations.

Possible

Introduce disease that may
cause the species to decline

Construction of the TCL Proposal has the potential to introduce
or spread dieback into areas that support known populations.

However, PTA will ensure that appropriate mitigation and
management measures are implemented to mitigate the risk of
this occurring.
Possible

Whilst it does not appear to be impacted by dieback directly
(with individuals recorded in dieback infested areas), the
potential changes to the community structure by dieback may
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TABLE BK: SIGNIFICANCE ASSESSMENT FOR CALADENIA HUEGELII
Significant Impact Criteria

Description of Proposed Action in relation to Significant
Impact Criteria

Likelihood
(Known,
likely,
possible,
unlikely)

be detrimental to the long-term survival of the species.
PTA has mapped the occurrence and distribution of dieback in
and near the development envelope. This mapping will be
used as a basis for the development of hygiene procedures to
be implemented during the construction of the Proposal.
Interfere with the recovery
of an ecological community

11.6.4

The TCL traverses an area that is regarded as perhaps one the
most significant locations for the protection of Caladenia
huegelii. The potential indirect impacts associated with the TCL
Proposal could interfere with the recovery of the species via
changes to the habitat quality or the introduction of invasive
species.

Possible

Conclusion

The TCL Proposal is unlikely to have any direct impacts on Caladenia huegelii as it was not recorded
in the development envelope. Only 0.03 ha of potentially suitable habitat in Very Good condition
may be cleared at the Ranford Road Station. A further 4.60 ha of potentially suitable habitat is in the
development envelope, but has been impacted by historic activities and therefore the vegetation
condition is Good or worse.
Poor construction management has the potential to significantly impact populations of the species
indirectly. To manage this risk, a CEMP has been prepared. The CEMP will be updated by the
contractor prior to commencing construction activities. The CEMP will address the strict procedures
to be implemented to avoid adverse indirect impacts. Vegetation and dieback monitoring to detect
changes in areas containing Caladenia huegelii will be undertaken. With appropriate controls in
place, indirect impacts can be managed such that there will not be any significant residual impacts on
Caladenia huegelii, therefore an offset is not proposed.

11.7

BLACK COCKATOOS

The development envelope is within the modelled feeding distribution range for Carnaby’s Black
Cockatoo and within the modelled distribution for Forest Red-tailed Black Cockatoo and partially
within the modelled distribution for Baudin’s Black Cockatoo.
The level 1 fauna survey and targeted Black Cockatoo survey recorded the presence of two Black
Cockatoo species; Carnaby’s Black Cockatoo (Calyptorhynchus latirostris) the Forest Red-tailed Black
Cockatoo (Calyptorhynchus banksii naso). A survey conducted in 2013 recorded Baudin’s Black
Cockatoo at the Ranford Road Station site.
There is 24.59 ha of Black Cockatoo foraging habitat (which includes 17.24 ha of foraging habitat
suitable for Forest Red-tailed Black Cockatoo and Baudin’s Black Cockatoo) within the development
envelope. Foraging evidence (Carnaby's and Forest Red-tailed Black Cockatoos) was recorded in the
development envelope at the following locations:


Along the Armadale train line south of Beckenham train station;
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Near Canning River;



Tom Bateman Reserve / Bush Forever Site 456;



The proposed Ranford Road Station site / Bush Forever Site 388; and



Within the rail reserve near the Kwinana Freeway.

Within the development envelope there are 64 potential breeding trees that may be suitable for
hollows to form, and therefore potentially support future breeding. Sixteen of these are positioned in
Tree Protection Zones at Tom Bateman Reserve (Bush Forever Site 456) and near Canning River (Bush
Forever Site 246). Therefore, the Proposal will result in the loss of 48 potential breeding trees
comprising seven Flooded Gum, 21 Marri and 21 Tuart.
GHD (2019b) did not record any roosting habitat within the survey area.
11.7.1

Potential Impacts

An assessment of the spatial extent of the Black Cockatoo foraging habitat and potential breeding
trees has been provided in Section 7.4.4.1. The predicted direct impacts for the TCL Proposal on
Black Cockatoo habitat include:


Clearing up to 24.59 ha of potential foraging habitat in the development envelope. Of this, a
17.24 ha component is suitable for the Forest Red-tailed Black Cockatoo and Baudin’s Black
Cockatoo, and 24.59 ha is suitable for use by Carnaby’s Black Cockatoo.



This foraging habitat is comprised of:







3.88 ha of Banksia woodland – suitable for Carnaby’s Black Cockatoo.



0.49 ha of Open Banksia woodland over low shrubland – suitable for Carnaby’s Black
Cockatoo.



17.24 ha Mixed tall Woodland/Clumped Trees – suitable for Carnaby’s Black Cockatoo, Forest
Red-tailed Black Cockatoo and Baudin’s Black Cockatoo.



2.98 ha of scattered/isolated shrubs – suitable for Carnaby’s Black Cockatoo.

The loss per habitat value rating is:


High value – 21.61 ha; and



Medium-High –2.98 ha;

Up to 48 potential breeding trees for Carnaby’s and Forest Red-tailed Black Cockatoos.

Indirect impacts have been described in Section 7.6.8. Quantifying the indirect impacts is not
possible. Indirect impacts related to stormwater infiltration, dewatering and spread of dieback, may
occur but can be mitigated by implementing management strategies during Proposal
implementation.
11.7.2

Proposed Management and Mitigation

As the Proposal design has evolved, opportunities to reduce clearing impacts have been identified.
Subsequent changes to the development envelope have avoided 48% of the foraging habitat for
Black Cockatoos in the survey area, such that up to 24.59 ha may be cleared.
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Approximately 73% of potential Black Cockatoo breeding trees have been avoided, through changes
to the TCL development envelope and the establishment of two Tree Protection Zones near the
Canning River and in Bush Forever Site 456 (Tom Bateman Reserve) to avoid removing mature trees.
Using the existing rail corridor has minimised the area of vegetation to be cleared. More than 77% of
the development envelope is comprised of cleared land or low value fauna habitat.
A CEMP has been prepared (Appendix 14) and will be refined prior to the construction of the TCL.
Specific measures relevant to the management of impacts to Black Cockatoos or their associated
habitat included in the CEMP are:


Provision of coordinates for clearing extents to the contractor;



In field demarcation of clearing extents using site fencing;



In field demarcation of Tree Protection Zones and other exclusion zones;



Inclusion of fauna management requirements in site induction training;



Employ a fauna spotter/handler to be present/on call during site clearing;



Conduct regular inspections of clearing boundaries and document the clearing activities
undertaken;



Development and implementation of weed and pathogen hygiene management measures to
prevent the introduction and spread of weeds and dieback;



Development and implementation of procedures to manage risk of causing fire during
construction; and



Restrict vehicles and equipment to the development envelope.

11.7.3

Significance of Impacts

An assessment of the significance of the predicted habitat impacts for Carnaby’s Black Cockatoo,
Forest Red-tailed Black Cockatoo and Baudin’s Black Cockatoo is provided in Table BL. The significant
impact assessment indicates that the TCL Proposal may have significant residual impacts.
TABLE BL: SIGNIFICANCE ASSESSMENT FOR CARNABY’S, FOREST RED-TAILED AND BAUDIN’S BLACK
COCKATOO
Significant Impact Criteria

Description of Proposed Action in relation to Significant Impact
Criteria

Likelihood
(Known,
likely,
possible,
unlikely)

Lead to a long-term
decrease in the size of a
population.

The Proposal is unlikely to result in a long-term decrease in the
size of the population for either species. The loss of habitat
from the Proposal represents approximately 0.01% of the subregional habitat available for Carnaby’s Black Cockatoo and
approximately 0.009 % of the sub-regional habitat available for
the Forest Red-tailed Black Cockatoo and Baudin’s Black
Cockatoo.

Unlikely

Reduce the area of
occupancy of the species.

The Proposal will not reduce the area of occupancy for any of
the species.

Unlikely

Fragment

The three species are nomadic within their range and have

Unlikely

an

existing

Aurora Environmental
PTA2018-001_ENVA_013_AT_V5
16 May 2019

Page 277 of 339

Thornlie – Cockburn Link
Referral Information with Additional Information

TABLE BL: SIGNIFICANCE ASSESSMENT FOR CARNABY’S, FOREST RED-TAILED AND BAUDIN’S BLACK
COCKATOO
Significant Impact Criteria

Description of Proposed Action in relation to Significant Impact
Criteria

population into two or
more populations.

strong dispersal capabilities. The TCL Proposal will not fragment
any population of the three species.

Adversely affect habitat
critical to the survival of an
ecological community

The TCL Proposal may clear up to 24.59 ha of foraging habitat
for Carnaby’s Black Cockatoo and 17.24 of habitat for the Forest
Red-tailed Black Cockatoo and Baudin’s Black Cockatoo. This
habitat provides food resources for both species. The proposal
may clear up to 48 potential breeding trees within the
development envelope with the potential to provide habitat for
breeding in the future.

Likelihood
(Known,
likely,
possible,
unlikely)

Known

The Recovery Plan for Carnaby’s Black Cockatoo identifies the
following habitat as being critical to the survival of the species:
Eucalypt woodlands that provide nest hollows for breeding,
together with nearby foraging, roosting and watering points.
Woodlands sites known to have supported breeding in the past.
Vegetation that provides food resources as well as the site for
nearby watering and night roosting.
The Recovery Plan for the Forest Red-tailed Black Cockatoo and
Baudin’s Black Cockatoo defines critical habitat for the species
as all Marri, Karri and Jarrah forests, woodlands and remnants in
the south-west of Western Australia receiving more than
600 mm of annual average rainfall.
Disrupt the breeding cycle
of a population.

The TCL Proposal is not in the modelled breeding range for the
three species. No suitable hollows are present in the
development envelope.

Unlikely

Modify, destroy, remove,
isolate or decrease the
availability or quality of
habitat to the extent that
the species is likely to
decline.

Although the Proposal will clear quality habitat for the three
species, the extent of loss in a sub-regional context is small
(approximately 0.01%). As such, none of the three species are
expected to decline due to the Proposal. In relation to Baudin’s,
the habitat in the development envelope is regarded as marginal
as it is on the periphery of the species range and is not within 5
km of any known roosting sites.

Unlikely

Result in invasive species
that are harmful to
endangered
species
becoming established in
the species habitat.

The Proposal will not introduce an invasive species that may be
harmful to Black Cockatoos.

Unlikely

Introduce disease that may
cause the species to
decline

The majority of the development envelope was assessed as
uninterpretable or infested with Phytophthora dieback. Areas of
dieback free are generally within the western third of the
Proposal area. The TCL Proposal therefore is unlikely to
introduce dieback, but could spread the pathogen to dieback
free areas. However, the spread of dieback can be managed

Unlikely
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TABLE BL: SIGNIFICANCE ASSESSMENT FOR CARNABY’S, FOREST RED-TAILED AND BAUDIN’S BLACK
COCKATOO
Significant Impact Criteria

Description of Proposed Action in relation to Significant Impact
Criteria

Likelihood
(Known,
likely,
possible,
unlikely)

through the implementation of hygiene procedures during
construction. Any residual impacts are not likely to cause a
decline of Black Cockatoos.
Interfere with the recovery
of an ecological community

11.7.4

Although the Proposal will clear critical habitat for Black
Cockatoos the extent of loss in a sub-regional context is small
(approximately 0.01% of remaining habitat). As such, the
recovery of the species is not expected to be interfered with.

Possible

Conclusion

PTA has made a concerted effort to limit the losses of the Black Cockatoo habitat associated with the
implementation of the TCL Proposal. However, up to 24.59 ha of foraging habitat that is suitable for
Carnaby’s Black Cockatoo of which 17.24 ha is suitable for Forest Red-tailed Black Cockatoo and
Baudin’s Black Cockatoo foraging may be cleared. In addition, 48 potential breeding trees, of which
none are suitable for current breeding, may also be cleared.
The impacted habitat is consistent with the definition of critical habitat for both species and
therefore, the impact is regarded as a significant residual impact. PTA will compensate the loss of
this habitat through the provision of an offset. Indirect impacts can be adequately managed via the
stated mitigation measures discussed in Section 7.7 of this Report.

11.8

CARTER’S FRESHWATER MUSSEL

Carter’s Freshwater Mussel was listed as Vulnerable under the EPBC Act from 15 February 2018. The
species is restricted to south-western Western Australia, and occurs in 13 of 18 river basins in the
South West Coast Drainage Division. It was formerly found from Moore River in the north to King
George Sound in the south and inland to the Avon River (McMichael and Hiscock 1958; WA Museum
Records; Kendrick 1976). However, its current distribution appears to have contracted and is now
limited to freshwater streams, rivers, reservoirs and lakes within 50-100 km of the coast, from Gingin
Brook southward to the Kent River, Doodga River and Waychinicup River (Klunzinger et al. 2012c,
2014).
Carter’s Freshwater Mussel patchily distributes itself in sandy/muddy sediments of freshwater lakes,
rivers and streams with greatest densities associated with exposed submerged tree roots (Eucalyptus
rudis, Melaleuca spp. and others), woody debris and overhanging riparian vegetation near stream
banks and edges of lakes/dams (DoEE, 2018). The only location where there may be suitable habitat
for this species is within the Canning River.
This species may occur near the TCL Proposal area as there are a number of records of this species
along the Canning River. Four records (from 2010 and 2012) are located approximately 1 km north
(downstream) of the TCL development envelope (GHD, 2019b).
Species distribution modelling suggests that the reduction in the distribution of the mussel appears
related to a decline in quality of habitat, principally increasing salinity concentrations as well as
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seasonal water availability and total nitrogen concentration (TSSC, 2018). Very little information
about the population size of the species is available.
11.8.1

Potential Impacts

The TCL development envelope intersects a very small portion of potentially suitable habitat for
Carter’s Freshwater Mussel. The only area where there may be suitable habitat is at the crossing of
Canning River where a new rail bridge will be constructed. It is estimated that the impacted area is
0.10 ha in area.
The implementation of the TCL Proposal is not expected to have an impact on Carter’s Freshwater
Mussel as the development will not directly disturb the river. A bridge design has been chosen, with
no footings to be placed within the river itself, rather the bridge span will extend the width of the
river and support footings placed within the land adjacent to the banks. This will avoid direct
impacts to the Canning River and to the habitat of Carter’s Freshwater Mussel.
The limited clearing of riparian vegetation at this location will not lead to an increased risk of
salinisation.
Dewatering is likely to be required at this location for the construction of the bridge footings. The
method and duration of dewatering is not currently known, but will be subject to regulatory
approvals under the Rights in Water and Irrigation Act 1914. If dewatering is required, a Dewatering
Management Plan will be prepared and implemented. The Dewatering Management Plan will
outline an appropriate strategy for the treatment and discharge of dewatering effluent.
An existing stormwater outlet that discharges to the Canning River will be upgraded. However, these
works are consistent with the current stormwater management approach at the site.
11.8.2

Proposed Management and Mitigation

No management or mitigation measures specific to Carter’s Freshwater Mussel are proposed at this
stage as the TCL Proposal is unlikely to impact the site. However, a Dewatering Management Plan
will be prepared if dewatering is required.
11.8.3

Significance of Impacts

Based on the available information, the TCL Proposal is not expected to have an impact on Carter’s
Freshwater Mussel.
11.8.4

Conclusion

Very limited habitat for Carter’s Freshwater Mussel intersects with the development envelope. Given
the nature of the construction, there is limited opportunity for disturbance to this species as there
will be no disturbance to the river channel itself.
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12

ENVIRONMENTAL OFFSETS STRATEGY

12.1

OVERVIEW

The assessment of impacts presented in Section 6 to 11 describes the predicted residual impacts
from the implementation of the TCL Proposal following avoidance, impact minimisation and
mitigation. This Section presents information relating to the provision of offsets for the significant
residual environmental impacts.
This Report considers impacts to environmental values under both the EP Act and the EPBC Act and
requirements for offsets for those impacts under the WA Environmental Offsets Policy (Government
of Western Australia 2011) and the EPBC Act Environmental Offsets Policy (Australian Government
2012).
The process of identifying significant residual environmental impacts and determining appropriate
offsets follows the framework provided by the WA Environmental Offsets Policy (Government of
Western Australia 2011) and the WA Environmental Offsets Guidelines (Government of Western
Australia 2014) while ensuring that the type and scale of the offsets proposed for MNES are
appropriate and consistent with the EPBC Act Environmental Offsets Policy (Australian Government
2012) in addition to the State’s requirements.
A final Offsets Strategy will be prepared as a standalone document following issue of conditions of
approval for the proposal. This section includes a preliminary discussion of the following elements in
accordance with applicable policies and guidelines:
1.

The significant residual environmental impacts of the proposal and how they were determined.

2.

Appropriate offsets for the Proposal and how they were determined.

3.

Types of offsets considered.

4.

The offset proposal for each significant residual impact.

12.2

SIGNIFICANT RESIDUAL ENVIRONMENTAL IMPACTS

Under the Commonwealth Environmental Offsets Policy (Government of Australia, 2012) the term
‘environmental offsets’ refers to measures that compensate for the residual adverse impacts of an
action on the environment. Offsets provide environmental benefits to counterbalance the impacts
that remain after avoidance and mitigation.
Under the WA Environmental Offsets Policy (Government of Western Australia, 2011) an
environmental offset is an off-site action or actions that addresses significant residual environmental
impacts of a development or activity.
Environmental offsets will only be applied where the residual impacts of a Proposal are considered
significant after avoidance, minimisation and rehabilitation have been pursued (Australian
Government 2012; Government of Western Australia 2014). These measures have been detailed in
the relevant impact assessment chapters (Sections 6 to 10) and are summarised in the WA Offsets
Template (included in Appendix 15).
The accreditation of the State assessment process for the TCL Proposal presents an opportunity to
avoid duplication of offsets where there is an overlap between State and Commonwealth
environmental interests.
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Significant residual impacts to environmental values recognised under Western Australian policy are
summarised in Table BM and were determined in accordance with the Western Australian Residual
Impact Significance Model (RISM) (Government of Western Australia 2014) and Western Australian
Offsets Template (Government of Western Australia 2014) (Appendix 15).
The RISM defines four levels of impact in the context of determining whether offsets are required for
State environmental values (Government of Western Australia (2014) :


Unacceptable impacts – impacts which are environmentally unacceptable or where no offset can
be applied to reduce the impact. Offsets are not appropriate in all circumstances, as some
environmental values cannot be offset.



Significant impacts requiring an offset – significant residual impacts of this nature will require an
offset. These generally relate to impacts to species, ecosystems, or reserve areas protected by
statute or where the cumulative impact is already at a critical level.



Potentially significant impact which may require an offset – the residual impact may be
significant depending on the context and extent of the impact. These relate to impacts that are
likely to result in a species or ecosystem requiring protection under statute or increasing the
cumulative impact to a critical level. Whether these impacts require an offset will be determined
by the decision-maker based on information provided by the proponent or applicant and expert
judgement.



Impacts which are not significant – impacts which do not trigger the above categories are not
expected to have a significant impact on the environment and therefore do not require an offset.

Significant residual impacts for environmental values recognised under Commonwealth policy have
been determined in accordance with the Offsets Assessment Guide (DSEWPAC 2012b) (the Guide)
and the Commonwealth’s Significant Impact Guidelines 1.1 (Department of the Environment 2013).
Significant impacts for MNES have also been presented in Table BM under their respective State
environmental factor.
The following residual environmental impacts are considered significant (refer to Table BM) and will
be offset:


Permanent loss of:


5.04 ha of native vegetation in Degraded or Better condition within Bush Forever.



2.32 ha of Banksia woodlands of the Swan Coastal Plain TEC in Good to Very Good condition.



24.59 ha of Carnaby’s Black Cockatoo foraging habitat including 17.24 ha of Forest Red-tailed
and Baudin’s Black Cockatoo foraging habitat.



48 potential Black Cockatoo breeding trees.



4.23 ha of wetland habitat considered significant.

All other predicted impacts from the TCL Proposal are manageable via the mitigation measures
described in this Report.
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12.3

DETERMINATION OF APPROPRIATE OFFSETS

This section includes the rationale for determining appropriate type and scale/extent of offsets for
each of the significant residual impacts. Each of the individual offset proposals that arise from this
determination are discussed further in the subsequent sections.
Government of Western Australia (2014) requires that environmental offsets are cost-effective, as
well as relevant and proportionate to the significance of the environmental value being impacted.
EPA Services has indicated that, where appropriate, and in alignment with State and Commonwealth
offset requirements, the Guide (DSEWPAC, 2012b) is applied to quantify offsets appropriate and
proportionate to the extent of impact. The Guide (DSEWPAC, 2012b) is used to estimate the
required area of offset to sufficiently mitigate the calculated quantum of impact based on
assumptions of quality with and without offset, risk of loss with and without offset, and certainty in
the outcome. The quantum of impact is an adjusted extent of residual impact moderated
downwards for decreasing habitat quality. The quality score for area of habitat or area of community
is a measure of how well a site supports a particular threatened species or ecological community and
contributes to its ongoing viability (DSEWPAC, 2012b). There are three components that contribute
to the calculation of habitat quality: site condition, site context, and species stocking rates. Quality is
indicated by applying a 0 to 10 rating where 0 is cleared land (i.e. habitat/TEC is lost) and 10 is
pristine and of the highest possible quality.
For impacts to regionally significant bushland in Bush Forever Sites, the framework provided in State
Planning Policy 2.8 (Government of Western Australia 2010) (SPP 2.8) has been used to determine
appropriate offsets. This policy provides a framework for the consideration of offsets for significant
residual impacts to Bush Forever Sites. For the purpose of offsets, the conservation significance of a
Bush Forever site is assessed as ranging from Very High to Low. The level of conservation significance
affects the type and composition of offset allowed. Under the offset criteria outlined in Appendix 4
of SPP 2.8, the following minimum offset ratios are required:


2:1 for sites of Very High conservation significance.



1.5:1 for sites of High conservation significance.



1:1 for sites of Medium or Low conservation significance.

In accordance with Government of Western Australia (2014), in identifying candidate sites/proposals
that would meet the offset requirements listed above, the following values have and will be
considered:


It provides better condition / less disturbance compared with the impacted environmental value.



It contains habitat structure as similar as possible to undisturbed examples of the vegetation
type to be impacted.



It has a better area to perimeter ratio than the impacted site.



It contains additional numbers of rare or otherwise significant species and threatened species or
community compared with the impact site.



It is contiguous with an existing conservation area.



It enhances biological corridors or ecological linkages between conservation areas.
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It includes actions to address threatening processes; and/or



It allows for secure management arrangements in place that will provide for long term
conservation.

The Commonwealth’s requirements for offsets are similar, with the following aspects having been
considered (Australian Government 2012):


They must deliver an overall conservation outcome that improves or maintains the viability of
the protected matter.



They must be built around direct offsets but may include other compensatory measures.



They must be in proportion to the level of statutory protection that applies to the protected
matter.



They must be of a size and scale proportionate to the residual impacts on the protected matter.



They must effectively account for and manage the risks of the offset not succeeding.



They must be additional to what is already required, determined by law or planning regulations,
or agreed to under other schemes or programs.



They must be efficient, effective, timely, transparent, scientifically robust and reasonable.



They must have transparent governance arrangements including being able to be readily
measured, monitored, audited and enforced.

Environmental offsets are also to be based on sound environmental information and knowledge. In
this case, the Guide (DSEWPAC, 2012b) has been used to demonstrate how the proposed offset will
counterbalance the significant residual impacts of a Proposal to deliver long-term environmental
benefits.

12.4

TYPES OF OFFSETS

There are generally three types of environmental offsets under Government of Western Australia
(2014), all of which have been considered in application of this offsets strategy:
1.

Land acquisition – involves the protection of environmental values through improved security of
tenure or restricting the use of the land. This can be achieved through ceding freehold land to
the Crown for conservation purposes or perpetual covenants for conservation. The upfront costs
of establishing the offset site and the ongoing management costs of maintaining the offset for
the long-term must be considered whether the land is to be managed by the
proponent/applicant, a third party or the DBCA.

2.

On ground management – involves tangible improvement to environmental values in the offset
area through revegetation (re-establishment of native vegetation in degraded areas) and
rehabilitation (repair of ecosystem processes and management of weeds, disease or feral
animals).

3.

Research – involves investigations that add significant value to the outcomes of on ground
management and the understanding of the environmental value being impacted. The research
must be designed to result in positive conservation outcomes, and may be targeted at improving
the management and protection of existing conservation estate. Research that may include field
surveys should be designed to address priority knowledge gaps with the outcomes publicly
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available to improve management of the environment generally, and provide information that
will improve environmental assessment of future projects.
When applying the Guide (DSEWPAC, 2012b), land acquisition and on ground management are
considered direct offsets and must account for at least 90% of the offset provisions. Direct offsets
are those actions that provide a measurable conservation gain for the value being offset. Research is
considered as an ‘other compensatory measure’ and cannot account for more than 10% of the offset
provision (DSEWPaC, 2012b).
When using SPP 2.8 to determine offset requirements, revegetation may account for no more than a
certain proportion of the offset. The proportion is determined according to the conservation
significance of the regionally significant bushland being impacted.
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TABLE BM: RESIDUAL IMPACT SIGNIFICANCE MODEL ASSESSMENT
Environmental
Factor

Predicted Impact(s)

Flora and
Vegetation



Mitigation
Minimise

Avoid

Permanent loss of up to 9.07 ha
of remnant vegetation in a
condition rated Degraded or
better including:



















2.32 ha of Banksia
Woodlands of the Swan
Coastal Plain TEC.
3.88 ha of Priority 3 PEC –
Low lying Banksia attenuata
woodlands or shrublands
(FCT 21c) of which 3.67 ha is
in Degraded or better
condition and 2.32 ha is also
regarded as Banksia
Woodlands TEC.



The development envelope has been
designed to avoid known populations of
and direct impacts to threatened flora
and native vegetation.
Reduction in the extent and/or design of
the development envelope in Bush
Forever Sites 246 and 456 to reduce the
extent of vegetation clearing including
reduced impacts to a CCW.
No clearing of vegetation that provides a
buffer to known populations of Caladenia
huegelii.



Utilisation of the existing rail reserve,
which is predominantly cleared to avoid
clearing.

4.36 ha of habitat that may
be suitable for Caladenia
huegelii.



Establishment of a Tree Protection Zones
in Bush Forever Sites 246 and 456 to avoid
clearing mature trees.

5.75 ha of vegetation within
Bush Forever Sites in a
Degraded or better condition
of which 0.71 ha is on land
reserved for Railway
Purposes.





Up to 43.90 ha of wetlands of
which 12.91 ha contains
native vegetation with 4.41
ha rated as Degraded or
better condition.

Potential indirect impacts to
vegetation representative of the
Banksia Woodlands of the Swan
Coastal Plain TEC adjacent the
development envelope.
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After several revisions of the
development envelope:


Five individuals of Dodonaea
hackettiana in Bush Forever
Site 388 (Ranford Road
Station).



Complete avoidance of Banksia
Woodland of the Swan Coastal Plain
TEC Patch 2 (northern side of the rail
reserve).
Complete avoidance of Banksia
Woodland of the Swan Coastal Plain
TEC Patch 4 (Caladenia Grove
Reserve)
Avoidance of 99.4% of Banksia
Woodland of the Swan Coastal Plain
TEC Patch 1 (near Karel Avenue). The
impacted area is required for an
infiltration basin and is unavoidable.

The changes to the development
envelope described above have reduced
the overall impact on Banksia Woodlands
of the Swan Coastal Plain TEC for the
Proposal from 2.85 ha to 2.32 ha.



Refinement of the development envelope to the
minimal extent necessary whilst accommodating
the construction and operation of the Proposal
and allowing some degree of flexibility in detailed
design.
As no threatened flora will be directly impacted
by the Proposal, mitigation efforts are focused
upon managing indirect impacts to known
populations of threatened flora in proximity to
the development envelope.
A CEMP has been prepared outlining measures to
manage risks to threatened flora. Including:


Provide clearing extents to the contractor in
GIS format.



In field demarcation of Tree Protection Zones
and other exclusion zones.



Identify all known locations of significant
flora and TECs/PECs in project
documentation.



In field demarcation of clearing extents.



Fencing to prevent unauthorised clearing.



Document and report clearing activities.



Clearing compliance and boundary
inspections.



Dust control and suppression measures
during construction.



Develop and implement weed and pathogen
hygiene management measures to prevent
the introduction and spread of weeds and
dieback.



Develop and implement fire risk
management procedures during
construction.



Restrict vehicles and equipment to the
development envelope.

Unacceptable or
potential
significant
impacts

Significant impacts that will be offset

Insignificant impacts that will
not be offset

Not applicable.





3.88 ha of a Priority 3 PEC
– Low lying Banksia
attenuata woodlands or
shrublands (FCT 21c) of
which 3.67 ha is in a
Degraded or better
condition.



4.36 ha of potential
Caladenia huegelii
habitat.



Five individuals of
Dodonaea hackettiana in
Bush Forever Site 388
(Ranford Road Station).

Permanent loss of:


2.32 ha of Banksia woodlands
of the Swan Coastal Plain
TEC.



5.04 ha of Bush Forever land
(i.e. the area of Bush Forever
land containing vegetation
that is in a Degraded
condition or better and is not
on land reserved for Railway
Purposes).



4.50 ha of significant
wetlands (CCWs UFI 6911 and
6912 and REW UFI 13332)
within Bush Forever Site 388.
This includes the loss of 4.09
ha wetland vegetation rated
as Degraded or better
condition.

Other commitments include:


Review Proposal dewatering requirements
once detailed design has been completed to
re-evaluate potential direct and indirect
impacts to vegetation.



Position groundwater abstraction bores away
from known locations of significant flora
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TABLE BM: RESIDUAL IMPACT SIGNIFICANCE MODEL ASSESSMENT
Environmental
Factor

Predicted Impact(s)

Mitigation
Minimise

Avoid

Unacceptable or
potential
significant
impacts

Significant impacts that will be offset

Insignificant impacts that will
not be offset

Not applicable

4.50 ha of the following high value
wetlands may be directly impacted:

Impacts to the following
wetlands:





0.33 ha of CCW UFI 7446
within Bush Forever Site
456 (Nicholson Road).



0.39 ha of CCW UFI 14900
within Bush Forever Site
246 (Canning and
Southern Rivers).



0.60 ha of REW UFI 6776
within Bush Forever Site
245 (Ken Hurst Park).



3.49 ha of REW UFI 7447
within Bush Forever Site
246 (Canning and
Southern Rivers).



1.26 ha of REW UFI 7499
within Bush Forever Site
246 (Canning and
Southern Rivers).



0.06 ha of REW UFI
13537.



0.27 ha of REW UFI
15299.

where practicable.

Inland Waters

A total of 17 geomorphic wetlands
may be directly impacted by the TCL
Proposal, comprising a total area of
43.90 ha of wetland habitat will be
impacted, which includes:


17.81 ha of cleared land and
21.68 ha of vegetation type VT07
(a weed dominated community
not considered native
vegetation).



Ten MUWs – total area of 33.00
ha.



Six REWs (UFIs 6776, 7447, 7499,
13332, 13537 and 15299) – total
area of 8.28 ha.



Four CCWs (UFIs 6911, 6912,
7446 and 14900) – total area of
2.62 ha.



Redesign of the development envelope to
avoid:





Impacts to REW UFI 15926, including
a 50 m buffer around the wetland to
the west and south.
A larger area of the Canning River
floodplain.

Where practicable and consistent with
construction requirements, avoidance of
dewatering during construction, through
design and construction methodology.





CCW UFI 6911 – a small wetland
(1.74 ha) containing Good, Gooddegraded and DegradedCompletely Degraded vegetation
as well as 0.30 ha of cleared land
within the development envelope
at the proposed Ranford Road
Station site.
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Prepare and implement a vegetation
monitoring plan to detect changes in the
health of significant vegetation immediately
adjacent the development envelope,
attributable to construction works. The
monitoring plan will address impacts to
threatened flora, significant vegetation
communities (i.e. TECs) and significant
wetlands (e.g. CCWs and REWs).



Conduct post-construction dieback surveys
of dieback free areas.



Ongoing weed management (e.g. herbicide
application) along the length of the railway
reserve on a 6-monthly basis and on an
annual basis along fences and structures.

Dewatering requirements could also be
influenced by the construction method adopted
which may result in groundwater displacement as
opposed to dewatering.
Evaluate impacts to wetlands and vegetation
surrounding dewatering locations once cone of
depression results are available.



Minimise dewatering where practicable through
design approaches.



Groundwater abstraction will be regulated under
the Rights in Water and Irrigation Act 1914.



The contractor will implement remedial actions
during dewatering activities where impacts are
predicted to other groundwater users or
groundwater dependent ecosystems. If
necessary, a dewatering licence application will
be submitted to the DWER.



Two CCWs and one REW described
below, may be directly impacted and
impacts are considered significant:






Manage dewatering and groundwater abstraction
according to ASS and dewatering management
plans (if required) with monitoring of
groundwater levels and water quality in
accordance with licence requirements.
Where dewatering cannot be avoided, minimise
the extent and duration of dewatering where
possible and maximise infiltration and/or
utilisation of discharge water from dewatering
operations (if of acceptable water quality) for
construction purposes in designated infiltration
areas, to ensure the aquifer is recharged as





CCW UFI 6911 – a small wetland
(1.74 ha inclusive of 0.30 ha of
cleared land) containing Very
Good and Degraded vegetation
entirely within the development
envelope at the proposed Ranford
Road Station site.
CCW UFI 6912 – a 0.16 ha portion
of this wetland is within the
southern extent of the
development envelope at the
Ranford Road site.
REW UFI 13332 – northern
portion of the wetland is within
the development envelope (2.60
ha inclusive of 0.11 ha of cleared
or Degraded-Completely
degraded vegetation) and may be
impacted by the construction of
the Ranford Road Station site.

Note that within the 4.50 ha, 0.41 ha
is cleared or rated as DegradedCompletely Degraded.

Other potential impacts to
wetlands including possible
changes to wetland hydrology
via:
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TABLE BM: RESIDUAL IMPACT SIGNIFICANCE MODEL ASSESSMENT
Environmental
Factor

Predicted Impact(s)

Mitigation
Minimise

Avoid




REW UFI 13332 – northern
portion of the wetland is within
the development envelope (2.60
ha) and may be impacted by the
construction of the Ranford Road
Station site.



Incorporate WSUD principles into the stormwater
drainage design where feasible:



Manage the first 15mm of rainfall at-source as
much as practicable.



Minimise the volume of water directed to large
drainage basins by maximising infiltration at
source within the railway corridor open drains
and installing smaller detention/infiltration areas
where applicable.



Review and refine design options for Ranford
Road Station to reduce impacts to UFI 6911, 6912
and UFI 13332.

Other potential impacts to wetlands
include possible changes to wetland
hydrology via:

Terrestrial
Fauna

Dewatering or groundwater
abstraction; or



Changes to surface hydrology
including the discharge of
stormwater or the diversion of
stormwater away from wetlands.



Clearing up to 29.74 ha of fauna
habitat including:



Changes to the development envelope to
avoid clearing approximately:

A CEMP has been prepared outlining measures to
manage risks to terrestrial fauna including:



21.61 ha of High value
habitat



48% of Black Cockatoo foraging
habitat in the survey area.



Provision of coordinates for clearing extents to
the contractor;



2.98 ha of Medium-High
value habitat





In field demarcation of clearing extents using site
fencing;



2.26 ha of Medium value
habitat



In field demarcation of Tree Protection Zones and
other exclusion zones;



2.89 ha of Low-Medium value
habitat.



Inclusion of fauna management requirements in
site induction training;



24.59 ha of Black Cockatoo
foraging habitat inclusive of
24.59 ha suitable for
Carnaby’s Black Cockatoo and
17.24 ha suitable for Forest
Red-tailed and Baudin’s Black
Cockatoo.

73% of potential Black Cockatoo
breeding trees (avoidance of 128
trees). This was partially achieved via
the commitment to establish Tree
Protection Zones near the Canning
River and in Bush Forever Site 456
(Tom Bateman Reserve) to avoid
clearing mature live trees.



Requirement to conduct pre-clearing fauna
trapping and relocation using a qualified fauna
handler at Bush Forever Site 456 (Tom Bateman
Reserve) and Bush Forever Site388 (Jandakot
Airport);



48 potential Black Cockatoo
breeding trees (trees with
DBH>500mm) suitable for
Carnaby’s and Forest Redtailed Black Cocaktoos, which
comprises seven Flooded
Gum, 21 Marri and 20 Tuart
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Significant impacts that will be offset

quickly as possible.

CCW UFI 6912 – a small CCW,
with a 0.16 ha portion of the
wetland within the southern
extent of the development
envelope at the Ranford Road
site.



Unacceptable or
potential
significant
impacts





Minor adjustments to the development
envelope in Bush Forever Site 456 (Tom
Bateman reserve) have been
implemented to avoid impacts to wetland
habitat.
Utilisation of the existing rail reserve,
which is predominantly cleared to avoid
clearing extent (i.e. >77% of the
development envelope is comprised of
cleared land or low value fauna habitat).



Requirement for a fauna spotter/handler to be
present/on call during site clearing;



Requirement to conduct regular inspections of
clearing boundaries and document the clearing
activities undertaken;



Requirement to conduct regular inspections of
the development envelope for trapped fauna (in
excavations or equipment) during construction

Not applicable.





The loss of up to 24.59 ha of Black
Cockatoo foraging habitat
inclusive of 24.59 ha suitable for
Carnaby’s Black Cockatoo and
17.24 ha suitable for Forest Redtailed and Baudin’s Black
Cockatoo.
48 Black Cockatoo potential
breeding trees (suitable for
Carnaby’s and Forest Red-tailed
Black Cockatoos), which comprise
seven Flooded Gum, 21 Marri and
20 Tuart trees.

Insignificant impacts that will
not be offset



Dewatering or
groundwater abstraction;
or



Changes to surface
hydrology including the
discharge of stormwater
or the diversion of
stormwater away from
wetlands.



Clearing up to 29.74 ha of
fauna habitat including:


21.61 ha of High
value habitat



2.98 ha of MediumHigh value habitat



2.26 ha of Medium
value habitat



2.89 ha of LowMedium value
habitat.



12.40 ha of Southern
Brown Bandicoot
habitat;



27.58 ha of Peregrine
falcon foraging
habitat;



4.37 ha of habitat
that may be suitable
for Throscodectes
xiphos;



9.51 ha of Jewelled
Ctenotus and Black-
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TABLE BM: RESIDUAL IMPACT SIGNIFICANCE MODEL ASSESSMENT
Environmental
Factor

Predicted Impact(s)
Avoid

Mitigation
Minimise

trees;



Unacceptable or
potential
significant
impacts

Significant impacts that will be offset

Insignificant impacts that will
not be offset

works. Relocation of trapped fauna immediately.

striped snake habitat;



12.40 ha of Southern Brown
Bandicoot habitat;



Speed limits on construction access roads during
construction.



7.35 ha of Perth
Slider habitat; and



27.58 ha of Peregrine falcon
foraging habitat;



Minimise duration of open excavations.







Fauna ramps in open trenches.

4.37 ha of Graceful
Sunmoth habitat.

4.37 ha of habitat that may
be suitable for Throscodectes
xiphos;





Weed and pathogen hygiene management
measures to prevent the introduction and spread
of weeds and dieback;

9.51 ha of Jewelled Ctenotus
and Black-striped snake
habitat;



Dust suppression measures to reduce dust
emissions;



7.35 ha of Perth Slider
habitat; and



Procedures to manage risk of causing fire during
construction;



4.37 ha of Graceful Sunmoth
habitat.



Restrict vehicles and equipment to the
development envelope; and



Replacement of fencing along the TCL corridor to
exclude fauna from the Rail Reserve with the
objective of minimising train strike.

Potential disturbance to 0.10 ha
of Carter’s Freshwater Mussel
habitat.
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Potential disturbance to
0.10 ha of Carter’s
Freshwater Mussel
habitat.
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12.5

BANKSIA WOODLAND OF THE SWAN COASTAL PLAIN TEC

12.5.1

Description

The Commonwealth listed Banksia Woodlands of the Swan Coastal Plain (SCP) TEC (Banksia
Woodlands TEC) is restricted to the SCP IBRA bioregion and immediately adjacent areas, including
the Dandaragan Plateau, from Jurien Bay in the north, to Dunsborough in the south, and northwest
on the Whicher and Darling escarpments. It typically occurs on well drained, low nutrient soils on
sandplain landforms, particularly deep Bassendean and Spearwood sands and occasionally on
Quindalup sands.
The Banksia Woodlands TEC is described in the EPBC Act Approved Conservation Advice
(incorporating listing advice) (TSSC 2016) as:
A Woodland associated with the Swan Coastal Plain of southwest Western Australia. A key
diagnostic feature is a prominent tree layer of Banksia, with scattered eucalypts and other tree
species often present among or emerging above the Banksia canopy. The understorey is a
species rich mix of sclerophyllous shrubs, graminoids and forbs. The ecological community is
characterised by a high endemism and considerable localised variation in species composition
across its range.
The conservation objective under the Conservation Advice (TSSC 2016) is to mitigate the risk of
extinction of this ecological community, and help recover its biodiversity and function, through
protecting it using the EPBC Act and implementing priority conservation actions.
The three key approaches to achieve the conservation objective under the Conservation Advice
(TSSC 2016) are:
1.

Protect the ecological community to prevent further loss of extent and condition;

2.

Restore the ecological community within its original range by active abatement of threats, revegetation and other conservation initiatives; and

3.

Communicate with and support researchers, land use planners, landholders, land managers,
community members, including the Indigenous community, and others to increase
understanding of the value and function of the ecological community and encourage their efforts
in its protection and recovery.

The Conservation Advice (TSSC 2016) indicates high conservation value, unmodified and older growth
areas are particularly important for retention and management and areas that form important
landscape connections, such as wildlife corridors or other patches of particularly high quality or
regional importance should be retained.
12.5.2

Required offset

An environmental offset for the clearing of 2.32 ha of the Commonwealth listed Banksia Woodlands
TEC is proposed as in accordance with the significant impact guidelines (Department of the
Environment 2013) and Commonwealth guidance for the TEC, the impact exceeds the thresholds for
referral.
Direct offsets are proposed involving acquisition and the maintenance of or improvement in quality
of an existing area of TEC and/or reduction in the risk of loss over time. The quantum of impact to be
offset is 1.39 ha adjusted for an existing quality score of 6. It was given this score based on it being in
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Good to Very Good condition (majority in Good condition) and, in regard to site context, having
connectivity to areas of the TEC outside the development envelope.
The proposed direct offset is the acquisition and/or securing of land that has no existing conservation
tenure and transfer of the land to the conservation estate supported by funding of conservation
works to maintain the quality (as a measure of quality) of the area of TEC. This will be provided
through the application of a Class A rating to a site previously acquired by the WAPC. This site is
discussed further in Section 12.9.

12.6

CARNABY’S, FOREST RED-TAILED BLACK COCKATOOS

12.6.1 Description
12.6.1.1 Carnaby’s Black Cockatoo habitat
During the breeding season, Carnaby’s Black Cockatoo forages in native vegetation that surrounds
woodlands used for breeding. During the non-breeding season, Carnaby’s Black Cockatoo forage
extensively on:


Banksia woodlands on the Swan Coastal Plain, including the Perth metropolitan area and Banksia
heath on the southern coast.



Seeding Marri and Jarrah.



Pine plantations, seasonally, in areas that receive high rainfall, such as that on the Swan Coastal
Plain.



Native and non-native plants around the Perth metropolitan area, such as liquid amber (DoEE,
2018a).

Breeding habitats (or sites) encompass those areas that contain suitable breeding trees within the
range of the species, and associated foraging habitat. Carnaby’s Black Cockatoo nest in the large
hollows of tall living or dead eucalypts. Breeding activity was typically restricted to eucalypt
woodlands mainly in the Wheatbelt, but records indicate the species has expanded its breeding
range west and southward into the jarrah-marri forests of the Darling Scarp and into the Tuart
forests of the Swan Coastal Plain, including the Yanchep area, Lake Clifton and near Bunbury (DoEE,
2018a).
12.6.1.2 Forest Red-tailed Black Cockatoo habitat
The Forest Red-tailed Black Cockatoo is endemic to the humid and sub-humid zones of the southwest of Western Australia, generally inhabiting the Jarrah, Marri and Karri forests within the 600mm
average rainfall isohyet. Their current distribution ranges from north of Perth to Augusta and Albany
and east to Mount Helena, Christmas Tree Well, North Bannister, Mt Saddleback, Rocky Gully and the
upper King River. Family groups and small flocks are now also observed on the Swan Coastal Plain
throughout the year. The critical breeding habitat for this species is within remnant patches of old
Marri (Corymbia calophylla) trees within the Northern and Southern Jarrah Forest IBRA sub-regions
(DBCA, 2017).
Roost sites are in Jarrah-Marri-Blackbutt habitat generally situated within 4 km of potential feeding
sites .They are most often observed in small flocks at dawn or dusk as they leave or return to a roost
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sites. Approximately 90% of the Forest Red-tailed Black Cockatoo diet is made up of Marri (Corymbia
calophylla) seeds and Jarrah (Eucalyptus marginata) fruit, but they will also feed on the following:


Blackbutt (Eucalyptus patens);



Karri (Eucalyptus diversicolor);



Sheoak (Allocasuarina fraseriana);



Snottygobble (Persoonia longifolia);



Hakea species;



The introduced Spotted Gum (Eucalyptus maculata); and



The exotic Cape Lilac (Melia azedarach) on the Swan Coastal Plain.

12.6.1.3 Baudin’s Black Cockatoo habitat
Baudin's Cockatoo mainly occurs in eucalypt forests, especially Jarrah, Marri and Karri forest and is
less frequent in partly cleared farmlands and urban areas, including roadside trees and house
gardens (Johnstone and Kirkby 2008).
Baudin's Cockatoo breeds in the Jarrah, Marri and Karri forests of the far south-west in areas
averaging more than 750 mm of rainfall annually. Breeding generally occurs in woodland or forest,
but may also occur in former woodland or forest now present as isolated trees. Areas of breeding are
also known from the southern Swan Coastal Plain, the south coast region and the southern
Wheatbelt region around Kojonup. Nesting occurs in hollows in live or dead trees of Karri, Marri,
Wandoo and Tuart (Eucalyptus gomphocephala) (DSEWPAC 2012b). During the breeding season
feeding primarily occurs in native vegetation, particularly Marri (DSEWPAC 2012b).
Outside the breeding season, the species feeds on Banksia and Hakea species, and Erodium botrys
(wild geranium), as well as Dryandra species.
Baudin's Cockatoo sometimes associates with Carnaby's Cockatoo and the Forest Red-tailed Black
Cockatoo at sites where food is abundant (Higgins 1999; Saunders 1974b), most likely in Jarrah-Marri
forest on the Darling Plateau. Breeding, foraging and roosting areas also overlap on the southern
Swan Coastal Plain.
12.6.2 Required offset
A summary of impacts to Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoo habitat is
summarised in Table BN.
TABLE BN: SUMMARY OF IMPACTS TO CARNABY'S, FOREST RED-TAILED AND BAUDIN’S BLACK
COCKATOO HABITAT
Aspect

Carnaby’s Black Cockatoo

Forest Red-tailed and Baudin’s Black
Cockatoos

Significant residual impact
(ha)

Clearing of 24.59 ha of foraging
habitat, consisting of 21.61 ha of
High quality habitat and 2.98 ha of
Medium-High quality habitat.

Clearing of 17.24 ha of foraging habitat,
which is a subset of the Carnaby’s Black
Cockatoo foraging habitat.

48 potential breeding trees (trees with DBH>500mm) which comprises seven
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TABLE BN: SUMMARY OF IMPACTS TO CARNABY'S, FOREST RED-TAILED AND BAUDIN’S BLACK
COCKATOO HABITAT
Aspect

Carnaby’s Black Cockatoo

Forest Red-tailed and Baudin’s Black
Cockatoos

Flooded Gum, 21 Marri and 20 Tuart trees;
Quantum of impact (ha)

19.67 adjusted for an existing habitat
quality of 8. This quality is based on
the majority of the impact area
containing high value foraging habitat.

13.79 adjusted for an existing habitat
quality of 8. This quality is based on
the majority of the impact area
containing high value foraging habitat.

Impacts to Black Cockatoo foraging habitat requires one or more direct offsets that involve land
acquisition and maintenance of or improvement in quality of an existing area of Carnaby’s, Forest
Red-tailed and Baudin’s Black Cockatoo habitat and/or reduction in the risk of loss over time. All
attempts will be made to acquire a site that contains Carnaby’s, Forest Red-tailed and Baudin’s Black
Cockatoo habitat. Further information is provided in Section 12.9.
To offset the impact to 48 potential breeding trees, a sufficient number of potential breeding trees
will be provided as part of the land acquisition offset (Section 12.9). The land acquisition shall
provide a notional 144 potential breeding trees, calculated on a 3:1 ratio. The offset calculations for
potential breeding trees does not consider risk of loss, however risk of loss; can be calculated into
other parameters. The future value without offset parameter has been set at 123 potential breeding
trees, which is based on assumption of 15% risk of loss (equivalent to losing 15% of the 144 potential
breeding trees). The future value with offset parameter has been set at 137 potential breeding trees,
which makes a similar assumption using a 5% risk of loss (equivalent to losing 5% of the 144 potential
breeding trees). However, if 144 potential breeding trees are unable to be identified within the Black
Cockatoo habitat acquisition site, an alternative acquisition site with 144 potential breeding trees site
will be sought for the offset.

12.7

BUSH FOREVER

12.7.1

Description

The TCL development envelope intersects 5.75 ha of remnant vegetation in Degraded or better
condition within four Bush Forever Sites including:


1.49 ha in Very Good condition;



3.08 ha in Good condition;



0.22 ha in Good-Degraded condition; and



0.96 ha in Degraded condition.

Significant residual environmental impacts due to clearing within the four Bush Forever sites are
summarised in Table BO.
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TABLE BO: SUMMARY OF SIGNIFICANT RESIDUAL ENVIRONMENTAL IMPACTS WITHIN BUSH
FOREVER SITES
Bush Forever Site

Residual Environmental Impact

Is Impact
Considered a
Significant Residual
Impact?

Will it be Offset?

Bush Forever Site 245
– Ken Hurst Park

Clearing of 0.76 ha of native vegetation,
comprised of vegetation type VT06,
scattered natives amongst weeds in
Degraded to Completely Degraded
condition and contained wholly within the
railway reserve. 0.60 ha is comprised of
REW UFI 6776 wetland vegetation in
predominantly Degraded condition.

No

No

Bush Forever Site 246
- Canning and
Southern Rivers,
Beckenham to
Martin/Kelmscott

Clearing of 11.51 ha of vegetation,
comprised of vegetation types VT07
(11.14 ha) which is a weedy grassland,
VT05 (0.04 ha) and VT06 (0.27 ha). All of
the vegetation is rated as DegradedCompletely Degraded, except for 0.04 ha
of VT05 which is rated as Degraded.

No – Impact
considered
insignificant due to
the small area of
substantially
degraded
vegetation
proposed to be
cleared.

Yes – 0.01 ha of
the 0.04 ha of
Degraded
vegetation
located outside
the rail reserve
will be offset.

Yes – Clearing of
4.70 ha of native
vegetation in
Degraded or Better
condition outside
the rail reserve and
4.50 ha of wetland.

Yes

Yes – clearing of
0.32 ha of native
vegetation in
Degraded or better
condition is
considered

Yes – 0.32 ha of
native vegetation
in Degraded or
better condition
outside the rail
reserve will be

0.39 ha is mapped as CCW UFI 14900
rated as Degraded-Completely Degraded
condition, 3.49 ha mapped as REW UFI
7447 predominantly DegradedCompletely Degraded and 0.43 ha of REW
UFI 7499 within the development
envelope rated Degraded-Completely
Degraded or is cleared.
Bush Forever Site 388
– Jandakot Airport
Bushland

Clearing of 5.39 ha of native vegetation in
Degraded or better condition and 0.69 ha
of which is reserved for Railways. No more
than 3.51 ha of native vegetation will be
cleared at this location.
Two CCWs (UFIs 6911 and 6912) and one
REW (UFI 13332) will be directly impacted
by the construction of the Ranford Road
station. If all areas are cleared in the
development envelope up to 4.50 ha of
wetlands may be cleared, which includes
4.09 ha of vegetation and 0.41 ha of
cleared land. However, the area impacted
will depend upon the final design for
Ranford Road Station.

Bush Forever Site 456
- Nicholson Road
Bushland

Clearing of 0.32 ha of native vegetation in
Degraded of better condition, comprised
of vegetation type VT06 (0.25 ha),
scattered natives amongst weeds in a
Degraded condition, and vegetation type
VT08 (0.07 ha), Corymbia calophylla Open
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TABLE BO: SUMMARY OF SIGNIFICANT RESIDUAL ENVIRONMENTAL IMPACTS WITHIN BUSH
FOREVER SITES
Bush Forever Site

Residual Environmental Impact

Woodland in Good and Good-Degraded
condition. Includes two wetlands
(Multiple Use – UFI 13621) covering 3.54
ha of which 3.25 ha is in a designated Tree
Protection Zone and CCW UFI 7446
covering 0.33 ha in the development
envelope of which 0.25 ha is in a Tree
Protection Zone.

Is Impact
Considered a
Significant Residual
Impact?

Will it be Offset?

significant.

offset.

Based on the information provided in Table BO, significant environmental values of Bush Forever site
388 and 456 are summarised further in Table BP.
TABLE BP: SIGNIFICANT ENVIRONMENTAL VALUES OF BUSH FOREVER SITE 388 AND BUSH FOREVER SITE 456 IMPACTED
BY THE PROPOSAL

Environmental
factor
Flora and
vegetation

Significant Environmental Values
Bush Forever Site 388

Bush Forever Site 456

5.40 ha of vegetated land mapped as Bush
Forever Site 388 in the development
envelope. 5.39 ha is rated as Degraded or
better. The majority of the impacted native
vegetation is in Good or Very Good
condition (4.56 ha, 0.57 ha of which is
reserved for railways) and an additional
0.16 ha in Good-Degraded condition (0.12
ha of which is reserved for railways).

The majority of the impacted vegetation is
Degraded-Completely Degraded
(5.17 ha) with an additional 0.36 ha that is
already cleared. The remaining
0.32 ha is comprised of vegetation type
VT06 (0.25 ha), being scattered natives
amongst weeds in a Degraded condition,
and vegetation type VT08 (0.07 ha), being
Corymbia calophylla Open Woodland in
Good and Good-Degraded condition.

2.32 ha of vegetation is representative of
Banksia Woodlands of the Swan Coastal
Plain TEC which also provides Black
Cockatoo foraging habitat.

A Tree Protection Zone has been
established to ensure all live mature trees
are retained at this location.

Terrestrial fauna

2.32 ha of vegetation is representative of
Banksia Woodlands of the Swan Coastal
Plain TEC which also provides Black
Cockatoo foraging habitat.

Evidence of multiple Southern Brown
Bandicoots diggings in the development
envelope was identified.

Wetlands

Two CCWs (UFI 6911 and 6912) and REW
(UFI 13332) may be directly impacted. The
total area of wetland in the development
envelope within Bush Forever Site 388 is
4.50 ha which includes 4.09 ha of native
vegetation (4.08 ha rated as Degraded or
better) and 0.41 ha of cleared land. The
area to be impacted will likely be less than
this and will depend on the final design for
Ranford Road Station.

The vegetation of Bush Forever Site 456
within the development envelope overlaps
with one CCW UFI 7446 comprising 0.33 ha.
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The TCL development envelope includes 8.98 ha of Bush Forever Sites reserved under the MRS for
railway purposes. The majority of this land (8.27 ha) is cleared or has vegetation that is in a
Degraded-Completely Degraded state, with the exception of 0.71 ha (Bush Forever Sites 388 and
246) where bushland in a Degraded condition or better was mapped within the existing Railway
Reservation. Direct impacts to vegetation within Bush Forever Site 388 require offsets as some of the
impacted vegetation:


Is representative with the EPBC Act listed Banksia Woodlands of the Swan Coastal Plain TEC;



Provides habitat for threatened fauna; and



Is growing in association with wetlands that are commensurate with conservation category
values.

12.7.2 Required offset
The portion of each of the Bush Forever sites that will be subject to clearing and portions outside of
the rail corridor subject to offsets is summarised in the following Tables BQ to BT.
TABLE BQ: VEGETATION CONDITION IN THE PORTION OF BUSH FOREVER SITE 246 INTERSECTED
BY THE DEVELOPMENT ENVELOPE AND AREA OF REGIONALLY SIGNIFICANT BUSHLAND REQUIRED
FOR OFFSETTING
Extent in the Development Envelope within Canning
and Southern Rivers BF Site 246
Vegetation condition

Area Subject to
Offset Based on
Offset Ratio
(ha)

Conservation
Significance

Portion
Outside Rail
Reserve (ha)

Offset
Ratio

0.04

Medium

0.01

1:1

0.01

Degraded to Completely Degraded

11.47

Low

–

–

Cleared

2.02

None

–

–

Total

13.53

-

Degraded

Regionally
significant
bushland

Area
(ha)
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TABLE BR: VEGETATION CONDITION IN THE PORTION OF BUSH FOREVER SITE 388 INTERSECTED
BY THE DEVELOPMENT ENVELOPE AND AREA OF REGIONALLY SIGNIFICANT BUSHLAND REQUIRED
FOR OFFSETTING

Vegetation condition

Extent in the Development Envelope within Jandakot
Airport BF Site 388
Area
(ha)

Good
Good
to
Degraded
Degraded

1.49
Regionally significant
bushland

Very Good

3.07

Conservation
Significance

Portion Outside
Rail Reserve (ha)

Offset
Ratio

High

4.00

1.5:1

0.16

0.04
Medium

0.67

Area Subject to
Offset Based on
Offset Ratio (ha)

6.00

0.04
1:1

0.67

0.67

Total

5.39

–

4.71

–

6.71

Degraded
to
Completely Degraded

0.01

Low

–

–

–

Cleared

0.56

None

–

–

–

Total

5.96

–

4.71

–

13.42

TABLE BS: VEGETATION CONDITION IN THE PORTION OF BUSH FOREVER SITE 456 INTERSECTED BY
THE DEVELOPMENT ENVELOPE AND AREA OF REGIONALLY SIGNIFICANT BUSHLAND REQUIRED
FOR OFFSETTING
Extent in the Development Envelope within Nicholson
Road Bushland BF Site 456 (Tom Bateman Reserve)
Vegetation condition

Good
to
Degraded
Degraded

Regionally
significant
bushland

Good

Area subject to offset
based on offset ratio
(ha)

Area
(ha)

Conservation
significance

Portion outside
rail reserve (ha)

Offset
ratio

0.01

High

0.01

1.5:1

0.02

1:1

0.31

0.06

Medium

0.25

0.06
0.25

Total

0.32

–

0.32

–

0.33

Degraded
to
Completely Degraded

5.16

Low

–

–

–

Cleared

0.36

None

–

–

–

Total

5.84

–

0.32

–

0.33
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TABLE BT: VEGETATION CONDITION IN THE PORTION OF BUSH FOREVER SITE 245 INTERSECTED BY
THE DEVELOPMENT ENVELOPE AND AREA OF REGIONALLY SIGNIFICANT BUSHLAND REQUIRED
FOR OFFSETTING.

Vegetation condition

Extent in the Development Envelope within
Ken Hurst Park BF Site 245

Area subject to offset based
on offset ratio (ha)

Area
(ha)

Conservation
significance

Offset
ratio

Degraded to Completely
Degraded

0.76

Low

-

-

Cleared

3.36

None

–

–

Total

4.12

-

-

Based on the information provided in the tables above, a total of 5.04 ha of vegetation within Bush
Forever sites outside the existing designated rail reserve will be cleared.
An offset ratio of 1.5:1 as per Government of Western Australia (2010) applied to the area of High
conservation significance, is the highest offset ratio applied in this instance. As such, following
application of the respective offset ratios across the various vegetation conditions and Bush Forever
sites, the total area to be offset is 13.76 ha.
Impacts to native vegetation in Degraded or better condition within the Bush Forever sites, excluding
areas of vegetation within the rail corridor (to a total of 13.76 ha) will be directly offset through land
acquisition. It is proposed that privately owned, ‘Rural Complementary’ zoned existing Bush Forever
Sites are acquired and transferred to ‘Parks and Recreation’ reservation or in one instance an A Class
reserve to conserve the existing environment and reduce the risk of loss over time.
Monetary contribution to the DBCA to fund on-ground conservation management that represents
works beyond what is currently being undertaken may also be proposed to offset Bush Forever
impacts. Further information is provided in Section 12.11.

12.8

WETLAND OFFSETS

12.8.1

Description

An analysis of the Geomorphic Wetlands of the Swan Coastal Plain dataset indicates there are 17
wetlands (four CCWs, six REWs and 10 MUWs) that intersect the development envelope comprising a
total area of 43.90 ha. An analysis of each wetland (Table T) shows that:


12.91 ha of the wetlands comprise native vegetation (this excludes cleared areas and areas
mapped as vegetation type VT07).



4.41 ha of wetlands contain native vegetation rated as Degraded or better.

Of the 4.41 ha of wetland vegetated rated as Degraded or better, 4.09 ha is associated with CCWs
UFI 6911 and 6912 and REW UFI 13332 which are located at the Ranford Road Station site and within
Bush Forever Site 388.
Table BU summarises the residual impacts to wetlands as a result of the proposal.
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TABLE BU: WETLAND RESIDUAL IMPACTS

Wetland UFI (Conservation status)

6912 (CCW) within Bush Forever
Site 388 (Ranford Road)
6911 (CCW) within Bush Forever
Site 388 (Ranford Road)

Development Envelope (GHD, 2019b)

DBCA Mapped Total
Area of Wetland
(ha)15

Wetland Extent (ha)
/ % of Total Wetland

0.63

0.16
(25.40%)

1.74

1.74
(100%)

Vegetation
Condition

3.09

0.33
(10.68%)

6776 (REW) within Bush Forever

9.14

15

0.39
(4.96%)
0.60

Yes

Yes, the impact to 1.74 ha
is considered significant.

Yes

No

No

0.39

No

No

0.10

No

No

Degraded

0.09

Good

1.31

Good - Degraded

0.12
–

0.01

Cleared

0. 30

Good

0.01

Good - Degraded

0.02
–

Cleared
7.86

Yes, the impact to 0.16 ha
is considered significant

Vegetation
Extent (ha)
0.07

Degraded
Completely
Degraded

14900 (CCW) within Bush Forever
Site 246 (Canning and Southern
Rivers)

Will the
impact be
offset?

Very Good

Degraded
Completely
Degraded

7446 (CCW) within Bush Forever
Site 456 (Nicholson Road)

Is the impact considered
significant?

Degraded
Completely
Degraded
DegradedCompletely

0.19

0.11
–

Source: Geomorphic wetlands, Swan Coastal Plain database accessed on NationalMap (https://nationalmap.gov.au/)
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TABLE BU: WETLAND RESIDUAL IMPACTS

Wetland UFI (Conservation status)

DBCA Mapped Total
Area of Wetland
(ha)15

Site 245 (Ken Hurst Park)

7447 (REW) within Bush Forever
Site 246 (Canning and Southern
Rivers)

Development Envelope (GHD, 2019b)
Wetland Extent (ha)
/ % of Total Wetland
(6.56%)

94.19

3.49
(3.70%)

Vegetation
Condition

Vegetation
Extent (ha)

13332 (REW) within Bush Forever
Site 388 (Ranford Road)

13537 (REW)

3.98

1.26
(31.66%)

21.39

2.60

Cleared

0.50

Degraded

0.04

Degraded
Completely
Degraded

–

Degraded
Completely
Degraded

0.06
(0.13%)

–
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0.30

0.96

Very Good

1.34

Good

0.66

Degraded

0.50

Cleared

0.10
–

Cleared
15299 (REW)

6.90

0.27

Degraded

No

No

No

Yes, the impact to 2.60 ha
is considered significant.

Yes

No

No

No

No

0.74

Cleared

Degraded
Completely
Degraded

No

2.71

(12.16%)

45.66

Will the
impact be
offset?

Degraded

Cleared
7499 (REW) partially within 246
(Canning and Southern Rivers)

Is the impact considered
significant?

0.05

0.01
–

0.04
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TABLE BU: WETLAND RESIDUAL IMPACTS

Wetland UFI (Conservation status)

DBCA Mapped Total
Area of Wetland
(ha)15

Development Envelope (GHD, 2019b)
Wetland Extent (ha)
/ % of Total Wetland
(3.91%)

TOTAL
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194.58

10.90

Vegetation
Condition

Vegetation
Extent (ha)

Is the impact considered
significant?

Will the
impact be
offset?

Completely
Degraded
Cleared

0.23

-

10.90

-

-
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12.8.2

Required offsets

The TCL Proposal may result in significant residual impacts to the following wetlands:


CCW UFI 6911 – 1.74 ha;



CCW UFI 6912 – 0.16 ha; and



REW UFI 13332 – 2.60 ha.

As such, the impact to 4.50 ha of wetlands will be directly offset through land acquisition and
management. It is proposed that approximately 24 to 26 ha privately owned, ‘Rural Complementary’
zoned existing Bush Forever Sites containing wetland are acquired and transferred to ‘Parks and
Recreation’ reservation to conserve the existing environment and reduce the risk of loss over time.
Monetary contribution to the DBCA to fund on-ground conservation management that represents
works beyond what is currently being undertaken may also be proposed as an offset to wetland
impacts. Further information is provided in Sections 12.9 and 12.11.

12.9

OFFSET PROPOSAL 1 – MARDELLA LAND ACQUISITION

12.9.1

Overview of offset

It is proposed that an existing Bush Forever site in Mardella is utilised as the land acquisition offset.
The site was purchased by the WAPC to be transferred to a Class A nature reserve (owned and
managed by DBCA) with the intention to utilise it as an offset site for future development projects
due to its known environmental values.
As a Class A nature reserve, the DBCA are responsible for site management and maintenance works.
A number of vegetation surveys have been conducted on the site and the known environmental
values include:


Black Cockatoo foraging habitat (likely to include Carnaby’s, Forest Red-tailed and Baudin’s Black
Cockatoo foraging habitat);



Black Cockatoo potential breeding habitat;



Banksia Woodlands of the Swan Coastal Plain TEC;



Wetlands;



Threatened flora; and



Other TECs or PECs.

The Mardella site is proposed to offset the following impacts resulting from the TCL Proposal:


Clearing of Black Cockatoo foraging habitat (residual impact of 24.59 ha of habitat suitable for
Carnaby’s Black Cockatoos which is inclusive of 17.24 ha that is suitable for Forest Red-tailed and
Baudin’s Black Cockatoo foraging);



Clearing of potential Black Cockatoo breeding trees suitable for Carnaby’s and Forest Red-tailed
Black Cockatoos (to offset 48 trees lost which comprise seven Flooded Gum, 21 Marri and 20
Tuart trees);



Clearing of Banksia Woodlands of the Swan Coastal Plain TEC (residual impact 2.32 ha);



Loss of wetlands (residual impact 4.50 ha); and
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Clearing of Bush Forever Sites (residual impact of 5.04 ha).

In addition, the PTA will provide funding to the DBCA to conduct seven years of onsite management
of the site. It is intended that funding will be directed to management and maintenance works
specific to the environmental values being offset under this strategy. This ensures management
works are over and above the current site management works and long-term conservation is applied
to those environmental values being offset.
The total area of the site is appropriate and proportionate to the quantum of impact such that there
is a net environmental gain for the values arising from the offset in the long term. Due to the size of
the site, only a portion of the site will be applied to offset the impacts associated with the TCL
Proposal, which has been calculated using the Commonwealth Offsets Assessment Guide (DSWEPAC
2012b).
It is intended that this offset comprises 90% of the Carnaby’s, Forest Red-tailed and Baudin’s Black
Cockatoo offset requirement, when delivered in addition to Offset Proposal 2 (see Section 12.10).
In the event that this identified site is not able to be used as an offset, other site options will be
considered in consultation with the DBCA. An alternative acquisition option is described in Section
12.11. It is considered that either of these options will adequately compensate the residual impacts
from the TCL Proposal.
12.9.2

Desirable characteristics

The offset site must support the following approximate habitat extents based on a minimum of 90%
of the impact to each value offset being addressed:


138 ha to 147 ha of Carnaby’s Black Cockatoo foraging habitat depending on starting quality of
offset (based on meeting minimum 90% of offset requirement).



97 to 103 ha of Forest Red-tailed and Baudin’s Black Cockatoo foraging habitat depending on
starting quality of offset (based on meeting minimum 90% of offset requirement), which is a
subset of the Carnaby’s Black Cockatoo foraging habitat.



144 potential breeding trees.



11 to 13 ha of Banksia Woodlands of the Swan Coastal Plain TEC depending on starting quality of
offset minus any area provided in the Bush Forever on-ground management offset
(Section 12.12).



25 ha of wetland habitat.



14 ha of Bush Forever offsets.

Table BV summarises the desirable characteristics of the site in accordance with the WA
Environmental Offsets Guidelines (Government of WA, 2014) and environmental values of the site
based on Commonwealth Assessment Guide (DSEWPAC, 2012b) inputs.
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TABLE BV: MARDELLA OFFSET SITE DESIRABLE CHARACTERISTICS AND ENVIRONMENTAL VALUES
(AREA, QUALITY AND % RISK OF LOSS VALUES DERIVED FROM DSEWPAC, 2012B)
Criteria

Summary

Ownership

Crown land

Tenure

State

Zoning

Class A

Area (ha)

1,000

In proximity to the area of
impact

The site is located in the Shire of the Serpentine-Jarrahdale, which is
located approximately 33 km south of the TCL Proposal.

Similar or better vegetation
condition than area impacted.

The DBCA reports that vegetation condition within the site is Very Good to
Excellent. This is supported by the Class A reserve conservation rating and
the extent of management work carried out by the DBCA at the site.

Supports additional rare or
otherwise significant species and
threatened
species
or
community other than that
proposed to be offset.

The site contains known TEC habitat including Caladenia huegelii and
Drakea elastica.

Close to or contiguous with an
existing conservation area (e.g.
Bush Forever).

The site is predominantly surrounded by rural properties however, the
Serpentine River passes through the site. Other Bush Forever sites are
located in proximity to the site.

Likely to enhance ecological
linkages.

Due to the site’s unique environmental values among predominantly
rural/farming land, it is unlikely to enhance ecological linkages other than
those already created by the Serpentine River.

BLACK COCKATOO HABITAT, BANKSIA WOODLANDS TEC AND WETLANDS
Values being
supported

Carnaby’s (Forest Red-tailed
and Baudin’s Black
Cockatoo) habitat

Banksia Woodlands
TEC

Wetlands

Impact (ha)

24.59 (17.24)

2.32

4.50

Quantum of impact (ha)

19.67 (13.79)

1.39

3.15

Habitat quality of value

9

8

9

8

7

138.5 (97.1)

146.8
(102.8)

11.52

10.89

25

Area/number
required (ha)

offset

of

to

each

be

value

Current % risk of loss* / %
decrease in trees over 20 years

15%

Future % risk of loss* / %
decrease in trees over 20 years

5%

Current quality* / number

9

8

9

8

7

Future quality without offset*

8

7

8

7

6

Future quality with offset*

9

8

9

8

7

Black Cockatoo potential breeding trees
Time horizon

Aurora Environmental
PTA2018-001_ENVA_013_AT_V5
16 May 2019

5 years

Page 304 of 339

Thornlie – Cockburn Link
Referral Information with Additional Information

TABLE BV: MARDELLA OFFSET SITE DESIRABLE CHARACTERISTICS AND ENVIRONMENTAL VALUES
(AREA, QUALITY AND % RISK OF LOSS VALUES DERIVED FROM DSEWPAC, 2012B)
Criteria

Summary

Start value

144 potential breeding trees

Future value without offset

123 potential breeding
trees

(represents a 15% risk of loss)

Future value with offset

137 potential breeding
trees

(represents a 5% risk of loss)

* These criteria have been derived using the Commonwealth Offset Assessment Guide (DSEWPAC, 2012b) with
the ‘time until ecological benefit’ set at 10 years with confidence in predictions for change in quality and % risk
of loss both set at 90% and 85%.

There is a high degree of confidence in the predictions for % loss and change in quality given the
known security of conservation tenure being placed on currently developable land and current
threats likely to unmanaged rural land.
12.9.3

Objectives and Intended Outcome

The objective of this offset was to prevent the future loss of and provide continual management and
maintenance of an area of high quality habitat for Carnaby’s, Forest Red-tailed and Baudin’s Black
Cockatoos, vegetation meeting the criteria for Banksia Woodlands of the Swan Coastal Plain TEC,
wetlands habitat and Bush Forever.
The offset will also address threatening processes consistent with the Carnaby’s, Forest Red-tailed
and Baudin’s Black Cockatoos recovery plans (DPaW 2013) and the approved conservation advice for
the TEC (TSSC 2016).
12.9.4

Actions to be Undertaken

The following actions are to be undertaken for implementation of this offset:


Liaise with WAPC, DBCA, EPA Services and the Commonwealth regarding agreed use of the site
for retrospective offsets.



Liaise with the DBCA to discuss the proposed offset site and obtain all existing information on the
site.



Conduct a desktop review of available information to understand site environmental values.



Conduct a fauna and targeted Black Cockatoo survey of the site to:





Assess terrestrial fauna values.



Assess the extent of Black Cockatoo habitat and values.



Map the area of Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoo foraging habitat,
breeding habitat, roosting habitat and potential breeding trees.



Identify existing threatening processes relevant to Black Cockatoos.

Conduct a vegetation survey to:


map the extent and condition of Banksia Woodlands of the Swan Coastal Plain TEC and the
extent and condition of wetlands habitat.
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identify existing threatening processes relevant to and Banksia Woodlands of the Swan
Coastal Plain TEC and wetlands.



Update Offset Strategy in consultation with DBCA and DWER.



Prepare and execute a MOU between the PTA and DBCA with regard to the funding and delivery
of this offset. This would include, but not be limited to funding, maintenance works, reporting
schedule, and responsibilities of PTA in the case of certain events.



Provide funding to DBCA to manage site.



DBCA to maintain offset site in perpetuity and provide PTA with annual reports for the prearranged time period (minimum seven years).

12.9.5

Success criteria

Table BW indicates the success criteria for this offset proposal.
TABLE BW: MARDELLA SITE OFFSET SUCCESS CRITERIA

Objective

Success Criteria

Manage the offset site to maintain or increase
its habitat quality and/or condition.

Condition/quality of area is maintained or increased over
seven years.

12.9.6

Risks and contingency measures

The key risks and contingency measures for this offset proposal are summarised in Table BX.
TABLE BX: KEY RISKS AND CONTINGENCY MEASURES FOR THE MARDELLA SITE

Risk/Trigger

Potential Contingency Measures

Proposed site not able to be used as an offset
site for all or some of the environmental
values proposed

Seek advice from the DBCA regarding:

Insufficient area of Black Cockatoo and
Banksia TEC habitat meeting essential criteria
able to be practicably acquired within
required timeframe.

Seek advice from the DBCA regarding:

Quality/condition of Black Cockatoo habitat/
wetland habitat/Banksia Woodlands of the
Swan Coastal Plain TEC habitat/Bush Forever
not maintained or improved or degrades over
time despite rehabilitation and conservation
measures.
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Potential alternative acquisition sites.



Potential alternative offset options such as rehabilitation
of existing Black Cockatoo habitat already in
conservation estate.



Potential alternative acquisition sites.



Potential alternative offset options such as rehabilitation
of existing Black Cockatoo habitat already in
conservation estate.



An extension/non-compliance implications/next steps.



Investigate cause.



Restrict access to affected areas.



Investigate cause and extent of decline (fire disturbance,
pest, weed, pathogen, climate).



Review vegetation management measures.



Implement control and remedial measures in
consultation with regulators, including supplementary
planting, weed spraying, feral animal control, access
management as required.



Monitor success of control and remedial measures.
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TABLE BX: KEY RISKS AND CONTINGENCY MEASURES FOR THE MARDELLA SITE

Site does not contain 144 potential breeding
trees for ongoing management and
conservation to offset impacts to potential
breeding trees from the proposal.

12.10

Should an insufficient number of potential breeding trees be
located on the acquired site, an alternative acquisition site
with 144 potential breeding trees will be sought.

OFFSET PROPOSAL 2 – BLACK COCKATOO RESEARCH FUNDING

The PTA propose to provide funding to a body, such as Murdoch University, to finance Black
Cockatoo research. Warren et al. (2019) is an example of a research proposal that has been
prepared and is being considered by the PTA. Funding for research is intended to comprise 10% of
the total Black Cockatoo offset requirement, when delivered in addition to the land acquisition
outlined in Offset Proposal 1.
12.10.1 Overview of offset
Provision of research funding is classified by the Commonwealth as an ‘other compensatory
measure’ that is not a direct offset but is anticipated to lead to benefits for the impacted protected
matter, in this instance, Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoo.
Western Australia’s three endemic Black Cockatoo species, Carnaby’s Cockatoos, Baudin’s Cockatoos
and Forest Red-tailed Black Cockatoos are threatened and receive special protection as MNES under
the EPBC Act. Threats to the survivorship of these Black Cockatoo species are well documented, and
include habitat loss and modification, urban and industrial expansion, disease, displacement by
competing species, and climate shifts. Despite significant research to date, key information required
to address the National Recovery Plan remains outstanding (Warren, K, Shephard, J et. al., 2019).
Murdoch University’s research proposal (Warren et. al. 2019) aims to utilise innovative tracking
methodologies to undertake a movement ecology study of Western Australia’s three threatened
Black Cockatoo species, to determine habitat use and threatening processes in modified landscapes.
This includes tracking the three species of Black Cockatoos on the Perth-Peel Coastal Plain, and given
the importance of the Perth-Peel Coastal Plain for Carnaby’s Black Cockatoos during the nonbreeding season, tracking Carnaby’s Black Cockatoos at key breeding sites to better understand
movement dynamics of this species across its distribution range.
Research will use remote sensing to produce predictive modelling of Black Cockatoo population
movements and habitat use, in association with existing and emerging threats across key range
areas. The project combines satellite/GPS derived movement data; other remotely sensed landscape
data (e.g. vegetation, water); and existing fire and climate models, to identify crucial habitat
characteristics and regions most resilient to impacts of threatening processes (fire, climate shifts,
habitat modification, tree health, disease, urban expansion). The generated data and information will
allow collaborators to develop policies and take action to manage land changes, and build resilience
into modified landscapes to address black cockatoo declines.
Murdoch University’s research proposal is being considered as an offset by the PTA, however, a
formal and transparent procurement process to be applied to the market has not commenced. The
PTA has considered Murdoch University’s research proposal for the purpose of this offset strategy.
12.10.2 Objectives and Intended Outcome
The research proposal (Warren et. al. 2019) has the following objectives:
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Characterise black cockatoo movement and habitat use across the Perth-Peel Coastal Plain for all
three Black Cockatoo species.



Study known Carnaby’s Black Cockatoo breeding sites focussing on characterising habitat
suitability, food resource availability and selection, nestling health, specific threatening processes
and fledgling dispersal routes.



Identify new breeding sites in inland or southern areas for all three species based on migratory
movement of birds to breeding grounds.



Apply new ecotoxicology methods to investigate Carnaby’s Cockatoo Hindlimb Paralysis
Syndrome (CHiPs) toxicity cases, particularly in the agricultural zone.



Predictively model survivorship scenarios for all three species of Black Cockatoo using
movement, habitat use and threats.

The research proposal will deliver new flock movement and habitat use information and
conservation outcomes with a clear focus on conservation and management in breeding regions and
population source-sink dynamics within the northern and southern populations.
The proposal has the following direct conservation management outcomes:


Identification and prioritisation of key habitat resources including food, water and vegetation
corridors to maximise the retention of critical conservation value habitat for the long-term
retention of Carnaby’s, Baudin’s and Forest Red-tailed Black Cockatoos across their historical
range.



Characterisation of appropriate roosting habitat for all three species of Black Cockatoo,
particularly on the Perth-Peel Coastal Plain – this is important as it is not necessarily synonymous
with appropriate feeding or nesting habitat.



Characterisation of optimal provisioning distances based on energetics work to inform future
offset purchases.



Identification of new breeding sites (and nest hollow identification) for all three species of Black
Cockatoo, facilitating additional long-term monitoring and protection of stronghold populations,
and informing the purchase of offset land.



Additional knowledge about key threatening processes (disease, displacement species, pesticide
exposure etc.) on Perth-Peel Coastal Plain, in the south-west and at breeding sites.



Additional knowledge about critical habitat resources and the overall health of breeding
populations at key Carnaby’s Black Cockatoo breeding sites, which is required to ensure
appropriate long-term conservation management of these sites.



Correlation of realised species movement ecology with existing Population Viability Analysis
models.



Facilitation of consultation with local government to maximise future urban and peri-urban
design to retain birds on the Perth-Peel Coastal Plain and maximise conservation management.



Continued liaison with stakeholder groups which consult with private landowners and industry,
to manage properties and to maximise landscape and habitat integrity suitable to sustain Black
Cockatoo populations over the long-term.
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12.10.3 Compliance with Commonwealth Criteria
The proposed research proposal’s (Warren, et al. 2019) consideration of DoEE criteria for research
(Commonwealth of Australia, 2012) is summarised in Table BY.
TABLE BY: CONSIDERATION OF COMMONWEALTH CRITERIA FOR RESEARCH (COMMONWEALTH OF AUSTRALIA, 2012)

Commonwealth Criteria for Research

Application of Criteria to Proposal

A suitable research program must endeavour to
improve the viability of the impacted protected
matter.

The objectives of the research proposal summarised
in Section 12.13endeavour to improve the viability of
black cockatoos and inform future black cockatoo
offset options.

A suitable research program must be targeted toward
key research as identified in the relevant
Commonwealth approved recovery plan, threat
abatement plan, conservation advice, ecological
character description, management plan or listing
document. Where Commonwealth approved guidance
documents are not available or are insufficient in
detail, the department will consider additional
information sources such as state management plans
or peer reviewed scientific literature to inform priority
offset activities.

The proposal has been developed in collaboration
with DBCA to meet the requirements of the EPBC Act
Referral Guidelines for three threatened black
cockatoo species (DSEWPAC 2012a), as well as priority
Actions and recommendations from the national
Carnaby’s Cockatoo Recovery Plan (DEC 2013), Forest
Black Cockatoo Recovery Plan (DEC 2007), MNES
Significant Impact Guidelines and the Consideration of
MNES by the WA land use planning system Discussion
Paper (DEWHA 2009).

A suitable research program must be undertaken in a
transparent and scientifically robust and timely
manner.

The research program will be:
Transparent as regular reporting will be provided to
the PTA and the results will be published and made
publicly accessible.
Scientifically robust as it has been based on similar
research programs conducted by the same team since
2015. This includes the successful deployment of 84
tags and production of over 140,000 GPS location
fixes, 33,000 km of track movement and over 2.8M
accelerometer records. The methodology is proven,
and facilitates individual and flock movement
characterisation at spatial and temporal scales
previously unattainable.
Conducted over a period of five years.

A suitable research program must be undertaken by a
suitably qualified individual or organisation in a
manner approved by the department

The research program will be undertaken by suitably
qualified and experienced Murdoch University
research scientists and has been developed in
collaboration with DBCA to meet the to meet the
requirements of the EPBC Act Referral Guidelines for
three threatened black cockatoo species (DSEWPAC
2012a), as well as priority Actions and
recommendations from the national Carnaby’s
Cockatoo Recovery Plan (DEC 2013), Forest Black
Cockatoo Recovery Plan (DEC 2007), MNES Significant
Impact Guidelines and the Consideration of MNES by
the WA land use planning system Discussion Paper
(DEWHA 2009).

A suitable research program must consider best

The research proposal will consider best practice
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TABLE BY: CONSIDERATION OF COMMONWEALTH CRITERIA FOR RESEARCH (COMMONWEALTH OF AUSTRALIA, 2012)

practice research approaches.

research approaches.

The proponent is required to select an institution
through an internationally available open tender
process or provide evidence that the program can be
undertaken in-house. Where appropriate, the tender
should complement an existing research institution’s
work program as it relates to the MNES. This will be
the responsibility of the proponent; however, the
department will require that the proponents follow
the department’s guidelines.

The PTA will initiate an open tender process to engage
the most suitable proponent to undertake the
required research.

The proponent is required to provide updates on
progress and key findings to the department through
periodic reporting.

The PTA will require that monthly and annual
progress reports are submitted to track research
progress, with annual progress reports provided to
regulators.

The proponent is required to ensure that funds are
managed appropriately and that auditable financial
records are kept and maintained.

The PTA will require that monthly and annual
progress reports include distribution of PTA funding
and will require that auditable financial records are
kept and maintained.

The proponent is required to apply a ‘no surprises’
policy to the publication, whereby research
publications and outputs are provided to the
department at least 5 working days before release.

The PTA will apply a ‘no surprises’ policy to the
publication, whereby research publications and
outputs are provided to the department at least 5
working days before release.

Research programs will be tailored to at least a
postgraduate level; however, there will be scope to
engage other educational levels in educational
programs.

The research proposal is tailored to at least a
postgraduate level.

Research programs will present findings that can be
peer reviewed.

The research proposal will present findings that can
be peer reviewed.

Research programs will publish findings in an
internationally recognised peer-reviewed scientific
journal or be of a standard that would be acceptable
for publication in such a journal. Publications should
be submitted to free open access journals. Data and
information collected should have creative commons
licensing and be free and accessible.

The research proposal will publish findings in an
internationally recognised peer-reviewed scientific
journal or be of a standard that would be acceptable
for publication in such a journal. Publications should
be submitted to free open access journals. Data and
information collected will have creative commons
licensing and be free and accessible.

Research outputs should inform future management
decisions on the protected matter and, where
possible, be readily applicable to other similar matters
(species groupings etc.)

Research outputs will inform future management
decisions on the protected matter and, where
possible, be readily applicable to other similar matters
(species groupings etc.)

12.10.4 Actions to be undertaken
The following actions are to be undertaken for implementation of this offset:


Liaise with the DBCA, EPA and DoEE to discuss the proposed offset and funding
arrangement/component to obtain endorsement.



Update Offset Strategy in consultation with DBCA as required.
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Liaise with the research organisation conducting the research and other agencies contributing to
fund the research proposal to establish an arrangement.



Prepare and execute a MOU between the PTA, the research agency and other agencies funding
the research in regard to the funding approach and delivery of this research proposal offset. This
would include, but not be limited to, annual reporting requirements, and distribution and
publication of data.



Provide funding to the research agency.



Research agency shall provide updates and periodic reporting throughout the duration of the
research and associated reporting and publication of results.

12.10.5 Success Criteria
Table BZ indicates the success criteria for this offset proposal.
TABLE BZ: MURDOCH UNIVERSITY RESEARCH PROPOSAL SUCCESS CRITERIA

Objective

Success Criteria

Contribute funding to research agency to
commence research in accordance with their
proposal.

Research agency obtains enough funding to commence
and fund their proposal.

Research agency achieves research proposal
objectives and data and information contribute
substantially toward the identification of critical
habitat, areas under threat and areas for potential
offsets.

Future METRONET, PTA and other projects and
associated offset strategies benefit from the outcomes of
the research proposal.

12.10.6 Risks and Contingency Measures
Key risks and contingency measures for this offset proposal are summarised in Table CA.
TABLE CA: KEY RISKS AND CONTINGENCY MEASURES FOR THE MURDOCH UNIVERSITY RESEARCH PROPOSAL

Risk/Trigger

Potential Contingency Measures

Research agency is unable to secure enough
funding to commence the research proposal (i.e.
funding from other parties falls through or is
unable to be obtained in time for/to allow
commencement of the research).



Investigate short-fall and minimum funding required
to commence research.



Work with agency to potentially seek funding from
other stakeholders.



Consider future METRONET Proposals that may be
able to contribute to funding as part of their offsets
strategies.



Discuss potential to expand funding to a component
greater than 10% of the total offset in accordance
with DoEE and the EPA to investigate additional
funding opportunities.



Where data is delayed or METRONET Proposals are
brought forward prior to data becoming available,
the PTA will endeavour to use the data to inform
offset strategies and future planning for future
projects.



Data will be published and will be publicly available

Research results are unavailable for use in future
METRONET offset strategies due to delay in
obtaining the data.
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for use by other government agencies and industrial
and commercial proponents.

12.11

OFFSET PROPOSAL 3 – KEYSBROOK LAND ACQUISITION

12.11.1 Overview of Offset
An alternative option to offset Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoo habitat,
Banksia Woodlands of the Swan Coastal Plain TEC, wetlands and Bush Forever impacts should the
Mardella site not proceed, is the acquisition of a Bush Forever site in Keysbrook. WAPC recently
purchased a privately owned portion of the Bush Forever site with the intention to transfer it from
‘Rural Complementary’ zoning to ‘Parks and Recreation’ to increase conservation status and utilise it
as a future offset site.
The site is estimated to be 257 ha and contains:


Wetland habitat including conservation category wetlands;



Potential Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoo foraging habitat and
potential breeding trees;



Potential Banksia Woodlands of the Swan Coastal Plain TEC; and



Other known TEC habitat.

It is intended that this site is used to offset the clearing of Bush Forever (residual impact of 5.04 ha)
and wetland habitat (residual impact of 4.50 ha) as a minimum.
At this stage, site environmental values have been unconfirmed; however, a site survey will be
conducted to assess environmental values and their extent to assess offset applicability.
In addition, the PTA will provide funding for initial onsite management and maintenance works, and
ongoing management works in negotiation with the DBCA/WAPC for a period of up to seven years. It
is intended that management works are over and above current site management works and longterm conservation is applied to those environmental values being offset.
The total area of the site is appropriate and proportionate to the quantum of impact such that there
is a net environmental gain for the values arising from the offset in the long term.
In the event that this identified site is not able to be used as an offset, other land acquisition options
will be considered in consultation with the DBCA and WAPC. An alternative Bush Forever offset
option is described in Section 12.12.
12.11.2 Desirable Characteristics
The offset site must support the following approximate habitat extents based on a minimum of 90%
of the impact to each value offset being addressed:


138 to 147 ha of Carnaby’s Black Cockatoo foraging habitat depending on starting quality of
offset (based on meeting minimum 90% of offset requirement);



97 to 103 ha of Forest Red-tailed and Baudin’s Black Cockatoo foraging habitat depending on
starting quality of offset (based on meeting minimum 90% of offset requirement), which is a
subset of the Carnaby’s Black Cockatoo foraging habitat.
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144 potential breeding trees.



11 to 13 ha of Banksia Woodlands of the Swan Coastal Plain TEC depending on starting quality of
offset minus any area provided in the Bush Forever on-ground management offset
(Section 12.12).



25 ha of wetland habitat.



14 ha of Bush Forever offsets.

Table CB summarises the desirable characteristics of the site in accordance with the Western
Australian Environmental Offsets Guidelines (Government of Western Australia, 2014) and
environmental values of the site based on Commonwealth Offset Assessment Guide (DSEWPAC,
2012b) inputs.
TABLE CB: KEYSBROOK OFFSET SITE DESCRIPTION (AREA, QUALITY AND % RISK OF LOSS VALUES
DERIVED FROM DSEWPAC (2012B)
Criteria

Summary

Ownership

Crown land

Tenure

State

Zoning

Rural Complementary

Area (ha)

257

In proximity to the area of
impact

The site is located in the Shire of the Serpentine-Jarrahdale, which is located
approximately 48km south of the TCL Proposal.

Similar or better vegetation
condition than area impacted.

Vegetation condition is unknown at the time of writing, but due to the Bush
Forever conservation status, location and likely management works carried
out on site due to its Bush Forever status, it is likely vegetation condition will
be similar or better than the area impacted.

Supports additional rare or
otherwise significant species
and threatened species or
community other than that
proposed to be offset.

The site contains known TEC habitat.

Close to or contiguous with an
existing conservation area
(e.g. Bush Forever).

The acquired site is the northern portion of Bush Forever Site 77, and it is also
located west of the Serpentine National Park.

Likely to enhance ecological
linkages.

Due to the site’s location in proximity to Serpentine National Park, it may
enhance ecological linkages to the National Park.

Values being offset to be
supported

Carnaby’s (Forest Red-tailed and
Baudin’s Black Cockatoo) habitat

Wetlands

Banksia Woodlands
TEC

Impact (ha)

24.59 (17.24)

4.50

2.32

Quantum of impact (ha)

19.67 (13.79)

3.15

1.39

Habitat quality of value
Area/number of each value
required (ha)
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TABLE CB: KEYSBROOK OFFSET SITE DESCRIPTION (AREA, QUALITY AND % RISK OF LOSS VALUES
DERIVED FROM DSEWPAC (2012B)
Criteria

Summary

Current % risk of loss* / %
decrease in trees over 20 years

15%

Future % risk of loss* / %
decrease in trees over 20
years

5%

Current quality* / number

9

8

7

9

8

Future quality without offset*

8

7

6

8

7

Future quality with offset*

9

8

7

9

8

* These criteria have been derived using the Commonwealth Offset Assessment Guide (DSEWPAC, 2012b) with
the ‘time until ecological benefit’ set at 10 years with confidence in predictions for change in quality and % risk
of loss both set at 90% and 85%.

There is a high degree of confidence in the predictions for % loss and change in quality given the
known security of conservation tenure being placed on currently developable land and current
threats likely to unmanaged rural land.
12.11.3 Objectives and Intended Outcome
The objective of this offset is to prevent future loss and degradation of and the provision of funding
to manage and maintain an area of high quality Black Cockatoo, Banksia Woodlands of the Swan
Coastal Plain TEC, wetlands and Bush Forever habitat.
12.11.4 Actions to be Undertaken
The following actions are to be undertaken for implementation of this offset:


Liaise with WAPC, DBCA, EPA Services and the Commonwealth regarding agreed use of the site.



Liaise with the DBCA/WAPC to discuss the proposed offset site and obtain all existing information
on the site including an average cost to maintain the site per annum.



Conduct a desktop review of available information to understand site environmental values.



Conduct a fauna and targeted Black Cockatoo survey of the site to:





assess terrestrial fauna values;



assess the extent of Black Cockatoo habitat and values;



map the area of Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoo foraging habitat,
breeding habitat, roosting habitat and potential breeding trees; and



identify existing threatening processes relevant to Black Cockatoos.

Conduct a vegetation survey to:


map the extent and condition of Banksia Woodlands of the Swan Coastal Plain TEC and the
extent and condition of wetlands habitat; and
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identify existing threatening processes relevant to and Banksia Woodlands of the Swan
Coastal Plain TEC and wetlands.



Update Offset Strategy in consultation with DBCA and DWER.



Prepare and execute a MOU between the PTA and DBCA with regard to the funding and delivery
of this offset. This would include, but not be limited to funding, maintenance works, reporting
schedule, and responsibilities of PTA in the case of certain events.



Provide funding to DBCA to manage site.



DBCA to maintain offset site in perpetuity and provide PTA with annual reports for the prearranged time period (minimum seven years).

12.11.5 Success Criteria
Table CC indicates the success criteria for this offset proposal.
TABLE CC: KEYSBROOK SITE OFFSET SUCCESS CRITERIA

Objective

Success Criteria

Manage the offset site to maintain or increase its
habitat quality and/or condition.

Condition / quality of area is maintained or increased over
seven years.

12.11.6 Risks and contingency measures
The key risks and contingency measures for this offset proposal are summarised in Table CD.
TABLE CD: KEY RISKS AND CONTINGENCY MEASURES FOR THE KEYSBROOK SITE

Risk/Trigger

Potential Contingency Measures

Proposed site not able to be used as an offset
site for all or some of the environmental values
proposed.

Seek advice from the DBCA regarding:

Insufficient area of offsetable environmental
values meeting essential criteria (as per Table
CB) able to be practicably acquired within
required timeframe.

Seek advice from the DBCA regarding:

Quality / condition of Black Cockatoo / Banksia
Woodlands of the Swan Coastal Plain TEC / Bush
Forever / wetland habitat not maintained or
improved or degrades over time despite
rehabilitation and conservation measures.
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Potential alternative acquisition sites.



Potential alternative offset options such as
rehabilitation of existing Bush Forever/wetland habitat
already in conservation estate.



Potential alternative acquisition sites.



Potential alternative offset options such as
rehabilitation of existing Bush Forever/wetland habitat
already in conservation estate.



An extension / non-compliance implications/next
steps.



Investigate cause.



Restrict access to affected areas.



Investigate cause and extent of decline
disturbance, pest, weed, pathogen, climate).



Review vegetation management measures.



Implement control and remedial measures in
consultation with regulators, including supplementary
planting, weed spraying, feral animal control, access
management as required.

(fire
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Site contains less than 90% of the total offset
required for the impact to Bush Forever/wetland
habitat.

12.12

OFFSET PROPOSAL
MANAGEMENT

4

-



Monitor success of control and remedial measures.



Assess the extent of Bush Forever/wetland habitat
offset onsite and whether it meets required offset
extent.



Where a shortfall is identified, discuss applicability of
alternative offset sites with DBCA.

BUSH

FOREVER

ON-GROUND

CONSERVATION

12.12.1 Overview of Offset
Where Bush Forever Offset Proposal 1 and 3 is unable to be implemented, and an alternative
privately owned Bush Forever site cannot be purchased and transferred to Parks and Recreation, onground conservation management within an existing Bush Forever Site with the same environmental
values as those being impacted by the TCL Proposal is proposed.
It is intended that on-ground conservation management is conducted in the land reserved as Parks
and Recreation within the northern portion (north of Roe Highway) of Bush Forever Site 456 (Tom
Bateman reserve). On-ground management to improve the condition and quality of degraded Bush
Forever vegetation within Tom Bateman reserve is considered a suitable offset for the environmental
values being impacted by the proposal considering the proposal directly impacts the site.
The site to the north of Roe Highway is mostly owned and managed by the WAPC, with the exception
of Lot 4971 on the south-west corner which is owned by MRWA and the reserves on the northeastern boundary, which is owned by the State of Western Australia.
On-ground management measures will represent works beyond that currently conducted. This will
be achieved through active management of threatening processes including weeds, feral animals,
uncontrolled access, and fire. The objective will be to improve the condition and quality of a
minimum of 13.76 ha of degraded vegetation within the un-impacted areas of the Bush Forever site
raising its conservation significance from ‘medium’ to ‘high’. A number of Bush Forever options are
being considered, including those directly impacted by the Proposal, however, the final Bush Forever
offset and site chosen for management will be agreed in consultation with DWER, DBCA and WAPC.
12.12.2 Objectives and Intended Outcomes
The objectives of this offset proposal are to:


Improve the condition of currently degraded areas of vegetation within Bush Forever Site 456.



Reduce risk of losing vegetation and habitat from threatening processes in Bush Forever Site 456.

The intended outcome is to have a net increase in high conservation significant vegetation within
Bush Forever Site 456, an overall improvement in conservation management of vegetation, and for
an increase in the extent of Black Cockatoo breeding habitat in the long-term.
12.12.3 Actions undertaken to date
The PTA has consulted with WAPC and DBCA to discuss Bush Forever sites that:


May be available for acquisition and/or management.
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Have been acquired and are available for retrospective offset use.



Are currently being managed by WAPC/DBCA and arrangements required to provide funding for
additional management works.



May be transferred from WAPC to DBCA for ongoing conservation and management works.

Consultation is ongoing and the final Bush Forever offset will be selected in consultation with both
parties in addition to the EPA Services.
12.12.4 Actions to be undertaken
The following actions are to be undertaken for implementation of this offset:


Liaise with WAPC, DBCA, EPA Services and the Commonwealth regarding agreed use of the site.



Liaise with the DBCA/WAPC to discuss the proposed offset site and obtain all existing information
on the site including an average cost to maintain the site per annum.



Conduct a desktop review of available information to understand site environmental values, if
required and not already available.



Conduct a fauna and targeted Black Cockatoo survey of the site to if required and not already
available to :





assess terrestrial fauna values;



assess the extent of Black Cockatoo habitat and values;



map the area of Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoo foraging habitat,
breeding habitat, roosting habitat and potential breeding trees; and



identify existing threatening processes relevant to Black Cockatoos.

Conduct a vegetation survey, if required and not already available to:


map the extent and condition of Banksia Woodlands of the Swan Coastal Plain TEC and the
extent and condition of wetlands habitat.



identify existing threatening processes relevant to and Banksia Woodlands of the Swan
Coastal Plain TEC and wetlands.



Undertake a site assessment to provide more information on existing threatening processes
including weed infestation (mapping weeds particularly in degraded vegetation area to be
improved), feral animal damage, and erosion prone areas.



Prepare final Offset Strategy in consultation with the DBCA, WAPC and DWER.



Prepare and execute a MOU between the PTA and DBCA to document the funding and delivery
of this offset by the DBCA.



Prepare a conservation management plan for the site detailing management measures,
monitoring and contingencies to achieve the objective.



Undertake upfront on ground conservation works, including:


rubbish removal;



fencing;
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fire prevention and control measures;



feral animal control;



weed control focussed on degraded areas; and



signage.

Undertake ongoing conservation works for improvement of TEC quality including:


targeted weed removal and control with focus on degraded areas;



feral animal control;



strategic and selective seedling planting to assist in restoration of structure, cover,
composition and species diversity characteristic in degraded areas (if determined
appropriate by the DBCA); and



monitor annually up to five years (extending only if desired quality not achieved).

Beyond five years undertake conservation works to maintain condition at desired level by seven
years including:


weed control;



feral animal control responding also to any pressures from feral animals observed at fauna
connection; and



vegetation condition inspections.

12.12.5 Success Criteria
Table CE indicates the success criteria for this offset proposal.
TABLE CE: BUSH FOREVER ON-GROUND MANAGEMENT OFFSET SUCCESS CRITERIA

Objective

Success Criteria

Improve the condition of currently degraded
areas of vegetation within the Bush Forever site.

Condition/quality of at least 13.76 ha of vegetation
mapped as degraded vegetation is increased to ‘Good’ or
better and maintained at this level by seven years.

Reduce future risk of loss of vegetation and
habitat from threatening processes in the Bush
Forever site.

Conservation Management Plan prepared, funded and
implemented within 18 months of approval of Proposal.

Implement conservation measures that improve
fauna habitat and viability.

Monitoring undertaken by the PTA for purpose of assessing
changes in fauna habitat and viability suggest overall
improvement and a decrease in pressure from feral
animals by seven years.

12.12.6 Risks and Contingency Measures
Key risks and contingency measures for this offset proposal are summarised in Table CF.
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Risk/Trigger

Potential Contingency Measures

DBCA cannot secure funding shortfall to manage
Bush Forever site.



Quantify shortfall and liaise with DBCA regarding
funding requirements



Facilitate workshop with DBCA, WAPC and other
relevant stakeholders to negotiate arrangements for
transfer Investigate potential Bush Forever offset
requirements of other METRONET Proposals



Investigate funding
government agencies



Investigate Bush Forever offset banking opportunities



Pursue most favourable option and negotiate with
DBCA and other government agencies



Should funding be unable to be secured, investigate
alternative Bush Forever offset options



Investigate cause.



Restrict access to affected areas.



Investigate cause and extent of vegetation decline (fire
disturbance, pest, weed, pathogen, climate).



Review vegetation management measures.



Implement control and remedial measures in
consultation with regulators, including supplementary
planting, weed spraying, feral animal control, access
management as required.



Monitor success of control and remedial measures.

Condition of degraded vegetation not improved,
or area of improved vegetation condition does
not or is not likely to meet minimum area within
seven years despite conservation measures.

12.13

partnerships

with

other

ENVIRONMENTAL OFFSET STRATEGY SUMMARY

Table CG below summarises the environmental offset strategy for the TCL Proposal based on the
information provided in Sections 12.5 to 12.12.

12.14

CONSISTENCY WITH PRINCIPLES OF WA OFFSETS POLICY

The described approach to mitigation and proposed offsets is consistent with the six principles
outlined in the WA Environmental Offset Policy (Government of Western Australia 2011). Table CH
summarises how these principles have been considered in the development of the offset approach
for Bush Forever, Banksia Woodlands of the Swan Coastal Plain TEC, Carnaby’s, Forest Red-tailed and
Baudin’s Black Cockatoo and wetlands.
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TABLE CG: ENVIRONMENTAL OFFSETS SUMMARY
Category
TECs/PECs

Conservation
significant
fauna.

Environmental Aspect
Banksia Woodlands of
the Swan Coastal Plain
TEC.

Carnaby's Black
Cockatoo foraging
habitat and potential
breeding trees.

Status

Endangered (Cwlth)

Endangered (State &
Cwlth)

2.32

24.59 ha of Carnaby’s Black
Cockatoo foraging habitat
(including 17.24 ha of Forest
Red-Tailed and Baudin’s Black
Cockatoo habitat) and 48
potential breeding trees (trees
with DBH>500mm) which
comprises seven Flooded Gum,
21 Marri and 20 Tuart trees.

1.

2.

Land acquisition and
maintenance of
approximately 11-13 ha
(dependent on start
quality).



Option 1: Mardella
site; or



Option 2: Keysbrook
site; or



Option 3: TBA –
DBCA/WAPC proposed
acquisition site.

Land acquisition and
maintenance of
approximately 103-109 ha
of foraging habitat
(dependent on start
quality).



Option 1: Mardella
site; or



Option 2: Keysbrook
site; or



Option 3: TBA –
DBCA/WAPC proposed
acquisition site.

AND
3.

Approximately 150
potential breeding trees
(trees calculated on a 3:1
ratio).

AND
4.
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Potential Offset Site
Options

Offset Proposal Options1

Impact (ha)

(State/Commonwealth)

AND


Partial funding of
Murdoch Black
Cockatoo research (up
to 10% of offset).

Partial funding of Murdoch
Black Cockatoo research
(up to 10% of total offset
package).
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TABLE CG: ENVIRONMENTAL OFFSETS SUMMARY
Category

Status

Environmental Aspect
Forest Red-tailed and
Baudin’s Black Cockatoo
foraging habitat.

Endangered (State &
Cwlth)

17.24 ha of Forest Red-tailed
and Baudin’s Black Cockatoo
foraging habitat.

Potential Offset Site
Options

Offset Proposal Options1

Impact (ha)

(State/Commonwealth)

1.

Land acquisition and
maintenance of
approximately 72 to 77 ha
of foraging habitat
(dependent on start
quality).

AND

Bush Forever
Sites

Sites 388, 246 and 456

-

5.04

2.

Partial funding of Murdoch
Black Cockatoo research
(up to 10% of total offset
package).

1.

Land acquisition and
maintenance of
approximately 13.76 ha of
privately owned Bush
Forever (calculated
independent of
Commonwealth calculator).



Option 1: Mardella
site; or



Option 2: Keysbrook
site; or



Option 3: Management
of Bush Forever Site
456, Tom Bateman.

OR
2.
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Management and
maintenance of existing
Bush Forever site to
increase vegetation
condition.
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TABLE CG: ENVIRONMENTAL OFFSETS SUMMARY
Category
Wetlands

Status

Environmental Aspect
CCW UFI 6912 and UFI
13332

-

Offset Proposal Options1

Impact (ha)

(State/Commonwealth)
4.23

1.

Land acquisition and
maintenance of
approximately 24 to 26 ha
of wetland habitat.

OR
2.

Potential Offset Site
Options
Option 1: Mardella site; or
Option 2: Keysbrook site; or
Option 3: Management of
Bush Forever Site 456, Tom
Bateman.

Management and
maintenance of existing
wetland habitat within a
Bush Forever site to
increase vegetation
condition.

TABLE CH: CONSIDERATION OF PRINCIPLES OF WESTERN AUSTRALIAN OFFSETS POLICY
Principle

Wetlands

Environmental offsets
will only be
considered after
avoidance and
mitigation options
have been pursued.

Table BM demonstrates how avoidance and mitigation (minimisation and rehabilitation) have been implemented before offsets proposed for
remaining significant residual impacts.

Environmental offsets
are not appropriate
for all projects.

Environment offsets are appropriate for identified significant residual environmental impacts of this Proposal and they have not been applied to
minor environmental impacts.

Environmental offsets
will be cost-effective,

The co-location of wetland
habitat within proposed offset
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Banksia Woodlands of the Swan
Coastal Plain TEC

The co-location of the Banksia
Woodlands TEC with the Carnaby’s

Bush Forever

Acquisition of Bush Forever zoned
Rural Complementary for transfer to

Carnaby’s, Forest Red-tailed and
Baudin’s Black Cockatoo

Offsets for Carnaby’s, Forest Redtailed and Baudin’s Black
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TABLE CH: CONSIDERATION OF PRINCIPLES OF WESTERN AUSTRALIAN OFFSETS POLICY
Principle

Wetlands

Banksia Woodlands of the Swan
Coastal Plain TEC

Bush Forever

Carnaby’s, Forest Red-tailed and
Baudin’s Black Cockatoo

as well as relevant
and proportionate to
the significance of the
environmental value
being impacted.

options, i.e. within Bush
Forever sites and proposed
acquisition sites is cost
effective.

Cockatoo offset and/or Bush Forever
offset is cost effective. The
acquisition and/or implementation
of conservation measures to protect
existing high quality areas of the TEC
relevant to the environmental values
being impacted and the
Commonwealth Offset Assessment
Guide was used to ensure the offset
is proportionate to the impact.

Parks and Recreation is cost effective
as the majority of Bush Forever sites
in the vicinity of the Proposal contain
wetlands and other environmental
values which could act as a dual
offset (and will also be relevant and
proportionate to the Proposal
impacts). The application of
conservation measures to an area of
existing Bush Forever Site 456 that
does not have existing active
conservation management is
relevant to the impact as the Bush
Forever Site 456 is directly impacted
by the TCL Proposal. The area of
offset involved is proportionate to
the impact as calculated using the
guidance in SPP 2.8 Appendix 4.

Cockatoo involving land
acquisition and conservation have
been demonstrated to be cost
effective.

Environmental offsets
will be based on
sound environmental
information and
knowledge.

The quantum of impact to be offset has been calculated using reliable field survey data.

The acquisition and / or
implementation of
conservation measures to
protect existing wetland
habitat is relevant to the
environmental values being
impacted and the
Commonwealth Offset
Assessment Guide was used
to ensure the offset is
proportionate to the impact.

The wetland offset proposal
has been based on the DBCA’s
Geomorphic Wetlands of the
Swan Coastal Plain dataset
maps and recent vegetation
surveys to delineate
vegetation condition and
extent within the
development envelope.
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The offset proposals for Banksia
Woodlands of the Swan Coastal Plain
TEC have been based on objectives
and sites identified in the TEC
conservation notice (TSSC 2016).

DBCA conduct recent and regular
field surveys of the Mardella Bush
Forever site to confirm the
environmental values it supports and
the existing condition of vegetation
and habitat.

Forest Red-tailed and Baudin’s
Black Cockatoo affected as
confirmed through application of
the Offset Assessment Guide
using the areas and quality
involved (as per DSEWPAC 2012a
and 2012b). It is likely the Black
Cockatoo habitat will also overlap
with the Banksia TEC Woodlands
of the Swan Coastal Plain habitat
presenting additional relevance
and cost savings.

The offset proposals for
Carnaby’s, Forest Red-tailed and
Baudin’s Black Cockatoo have
been based on objectives and
actions to preserve important
habitat as identified in the
recovery plan for the species
(DPaW 2013).
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TABLE CH: CONSIDERATION OF PRINCIPLES OF WESTERN AUSTRALIAN OFFSETS POLICY
Principle

Wetlands

Environmental offsets
will be applied within
a framework of
adaptive
management.

Risks, monitoring and contingency measures have been identified for all proposed offsets.

Environmental offsets
will be focused on
longer-term strategic
outcomes

Wetland offsets are focused
on long-term preservation
and improvement of wetland
habitat and vegetation
condition.
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Banksia Woodlands of the Swan
Coastal Plain TEC

Banksia Woodlands of the Swan
Coastal Plain TEC offsets are focused
on long-term preservation of areas
of this community consistent with
the TEC conservation notice (TSSC
2016).

Bush Forever

The Bush Forever offset is focused
on the long-term preservation and
improvement in condition of the
Bush Forever site.

Carnaby’s, Forest Red-tailed and
Baudin’s Black Cockatoo

Carnaby’s, Forest Red-tailed and
Baudin’s Black Cockatoo offsets
area focused on the long-term
protection and avoidance of loss
of important habitat, consistent
with recovery plan for the species
(DPaW 2013).
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12.15

CONSISTENCY WITH COMMONWEALTH OFFSET PRINCIPLES

The described approach to mitigation and proposed offsets is consistent with the ten offset principles outlined in the Commonwealth Environmental Offset
Policy (Commonwealth of Australia, 2012). Table CI summarises how these principles have been considered in the development of the offset approach for
Banksia Woodlands of the Swan Coastal Plain TEC, Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoo.
TABLE CI: CONSIDERATION OF COMMONWEALTH OFFSETS PRINCIPLES

Principle

Banksia Woodlands TEC

Suitable offsets must deliver an overall
conservation outcome that improves or
maintains the viability of the aspect of the
environment that is protected by national
environment law and affected by the
proposed action.

The acquisition of bushland in Mardella and the subsequent change in tenure, placement into the conservation reserve
system, and active conservation management will significantly increase the ecological resilience and therefore the viability
of the TEC and Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoo habitat on the SCP. The net representation of the
TEC within the conservation estate will increase because of this offset.

Suitable offsets must be built around direct
offsets but may include other compensatory
measures

The acquisition of land supporting Banksia Woodlands of
the Swan Coastal Plain TEC and provision of funding for
upfront management actions to be undertaken on the land
is a direct offset for the proposed action. The minimum area
of Banksia Woodlands TEC to be contained in the area to be
acquired is based on mitigating 100% of the proposed action
impact with this direct offset.

Suitable offsets must be in proportion to the
level of statutory protection that applies to
the protected matter

The offsets proposed for the proposed action are consistent with DoEE policy, mitigating a minimum of 90% or greater of
the impact as confirmed through application of the Commonwealth Offset Assessment Guide calculator. This Offset
Assessment Guide calculator factors the level of statutory protection into the determination of the area required and
nature of offset. As such, the offset is expected to be suitable and in proportion to the level of statutory protection that
applies to Banksia Woodlands of the Swan Coastal Plain TEC and Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoo.

Suitable offsets must be of a size and scale
proportionate to the residual impacts on the

The extent of Banksia Woodlands of the Swan Coastal Plain
TEC subject to improved management and maintenance as a
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Carnaby’s and Forest Red-Tail Black Cockatoo

The proposed offset will result in an improved overall conservation outcome, ensuring protection and enhancement of
vegetation that is representative of the TEC and Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoo habitat.
The acquisition of land supporting Carnaby’s, Forest Redtailed and Baudin’s Black Cockatoo habitat including
potential breeding trees and provision of funding for
upfront management actions to be undertaken on the land
is a direct offset for the proposed action. The minimum area
of Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoo
habitat to be contained in the area to be acquired is based
on mitigating 90% of the proposed action impact with this
direct offset. Other compensatory measures in the form of
research are proposed to contribute to the remaining 10%
of this offset.

The extent of Carnaby’s, Forest Red-tailed and Baudin’s
Black Cockatoo habitat subject to improved management
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TABLE CI: CONSIDERATION OF COMMONWEALTH OFFSETS PRINCIPLES

Principle

Banksia Woodlands TEC

Carnaby’s and Forest Red-Tail Black Cockatoo

protected matter

result of the offsets will be proportionate to the residual
impacts on the TEC within the development envelope (as
confirmed through application of the Commonwealth Offset
Assessment Guide calculator).

and maintenance will be proportionate to the residual
impacts on Carnaby’s, Forest Red-tailed and Baudin’s Black
habitat including potential breeding trees within the
development envelope (as confirmed through application of
the Commonwealth Offset Assessment Guide calculator).

The proposed action will result in the clearing of 2.32 ha of
Banksia Woodlands of the Swan Coastal Plain TEC. The
proposed offset site at Mardella may be up to 1,000 ha in
size (to also account for Black Cockatoo offsets), but
supporting at least 10 to 12 ha of Banksia Woodlands of the
Swan Coastal Plain TEC (depending on starting quality) in
addition to provision of funds to DBCA for on-ground
conservation management. These offsets are of a size and
scale proportionate to the residual impacts on the protected
matter providing 100% mitigation of the impact as
confirmed by the Offset Assessment Guide.

The proposed action will result in the clearing of 24.59 ha of
Carnaby’s Cockatoo habitat including 17.24 ha of Forest
Red-tailed and Baudin’s Black Cockatoo habitat and 48
potential breeding trees.
The proposed offset site at Mardella may be up to 1,000 ha
to offset Black Cockatoo habitat impacts (depending on
starting quality). In addition, funds will be provided to DBCA
for on-ground conservation management. These offsets are
of a size and scale proportionate to the residual impacts on
the protected matter providing 90% mitigation of the
impact as confirmed by the Offset Assessment Guide. The
additional 10% of the offset requirement will be in the form
of scientific research.

Suitable offsets must effectively account for
and manage the risks of the offset not
succeeding

Site acquisition risks are eliminated in some circumstances where the Crown has already purchased proposed offset sites.
A 90% confidence in the result has been applied to the proposed offset.

Suitable offsets must be additional to what is
already required, determined by law or
planning regulations or agreed to under
other schemes or programs (this does not
preclude the recognition of state or territory
offsets that may be suitable as offsets under

The proposed offsets package for Carnaby’s, Forest Red-tailed and Baudin’s Black Cockatoos and Banksia Woodlands TEC is
to satisfy State and Commonwealth offset requirements and policies. The acquisition of land and placement into active
conservation management is not required or planned under other planning or approval process and is instigated as a result
of this environmental impact assessment for the proposed action. Management of acquired land will be over and above
that which is already experienced onsite. Further, at this stage, the proposed research proposal would not proceed without
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Several alternative candidate sites have been identified by WAPC and DBCA for offset use and there are limited constraints
to acquire these sites and in some instances, the sites are already acquired. The alternative candidate sites are currently
zoned rural and subject to threatening processes. It is reasonable to expect that the acquisition and implementation of
conservation measures will successfully reduce the risk of loss and prevent degradation of habitat over the long term.
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TABLE CI: CONSIDERATION OF COMMONWEALTH OFFSETS PRINCIPLES

Principle

Banksia Woodlands TEC

Carnaby’s and Forest Red-Tail Black Cockatoo

the EPBC Act for the same action)

the PTA’s contribution.

Suitable offsets must be efficient, effective,
timely, transparent, scientifically robust and
reasonable

The proposed acquisition sites contain multiple environmental values and are effective in meeting and in some cases
exceeding the significant residual impacts.
Land acquisition provides an efficient offset option as there is minimal time-lag in achieving benefits following site
purchase. Further, land acquisition and management is an effective offset proposal.
The change in tenure and transfer to the conservation estate will be effectively and timely following approval of the
proposed action through entering of a sales agreement for the land and subsequent settlement.
The offsets strategy will be provided to the EPA, DoEE and other government agencies as required for review and approval.
Offsets are published via the EPA on a publicly accessible offsets register which provides public transparency. Further, the
public are able to review and comment this Offset Strategy via the assessment process.
The proposed offsets will be efficiently managed in a transparent manner by the DBCA.
Offsets and associated conservation measures will be reviewed and approved by the EPA, DoEE and other government
agencies including the DBCA and DWER which are recognised organisations for applying scientifically robust methods in
conservation management.

Suitable offsets must have transparent
governance arrangements including being
able to be readily measured, monitored,
audited and enforced

The PTA will enter into a MOU with the DBCA (and other relevant parities as required) to implement the offset. This will
include transparent governance and regular reporting on implementation and performance. Performance measures for the
improvement of the direct offset will be measurable through the development of a baseline position and ongoing
monitoring, assessment and reporting. Further, regular audits to assess compliance against the offsets strategy
requirements and related site management plans and/or implementation strategies will be conducted.

Suitable offsets must be informed by
scientifically robust information and
incorporate the precautionary principle in
the absence of scientific certainty.

Offsets will be informed by scientifically robust information and will incorporate the precautionary principle in the absence
of scientific certainty.

Suitable offsets must be conducted in a
consistent and transparent manner.

Offsets will be conducted in a consistent and transparent manner across significant residual impacts where applicable, and
across the METRONET program of works.
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12.16

ARRANGEMENTS FOR EACH OFFSET PROPOSAL

The follows sections describe the arrangements for each of the offset proposals described above.
12.16.1 Timelines and milestones
Key milestones and timing for implementation of offsets including funding and delivery of offsets will
be agreed with the DBCA as part of the development of the various MOUs. Timeline progression and
achievement of milestones will be reported monthly and annually in accordance with the terms of
the MOU.
12.16.2 Monitoring to assess offset implementation
The PTA will monitor offset delivery, implementation of the management actions and progress
through liaison with the DBCA and other agencies as required and review of monthly and annual
reports. This process and will be conducted in accordance the MOUs and would include reporting on
the condition of the following as a minimum:


Vegetation in acquired property (such as Banksia Woodlands of the Swan Coastal Plain TEC);



Areas mapped as degraded vegetation in Bush Forever Site 456, where it is managed as an offset
proposal;



Black cockatoo hollows and their observed use;



Carnaby’s Black Cockatoo habitat;



Forest Red-tailed Black Cockatoo habitat;



Baudin’s Black Cockatoo habitat;



Wetland vegetation conditions.

Further, research proposal progress will be reported on monthly.
12.16.3 Reporting details and timing
The PTA will provide an annual compliance assessment report to DWER regarding:


The activities undertaken in the previous 12 months for each offset;



The activities proposed in the next 12 months for each offset;



A summary of compliance with the final Offsets Strategy with regard to each offset; and



An evaluation of the results of site assessments and monitoring to identify progress in meeting
the success criteria.

The MOU between the DBCA and the PTA (and other parties as required) will dictate the format,
content and timing of reporting required. Monitoring would be supported for the first five years and
only extended if monitoring indicates that success criteria have not or are unlikely to be met at seven
years.
12.16.4 Financial arrangements
The PTA will fully fund the actions proposed under the offset proposal including the:
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Acquisition and/or securing of the offset land and the conservation management measures to
maintain the condition of the vegetation and/or increase the quality of the Black Cockatoo
foraging habitat and Banksia Woodlands of the Swan Coastal Plain TEC.



Conservation management measures to increase the condition of the vegetation and address
threatening processes in the Bush Forever site or DBCA managed wetland sites.



Contribution to the Black Cockatoo research proposal.

12.16.5 Governance arrangements
Governance arrangements will be determined during preparation of the MOU.
12.16.6 Stakeholder consultation
Stakeholder consultation in relation to the coordination, development and implementation of the
TCL offset strategy conducted to date is summarised in Table CJ.
TABLE CJ: TCL OFFSETS STAKEHOLDER CONSULTATION REGISTER
Stakeholder

Date

Issues/topics



Department of Biodiversity
Conservation and
Attractions (DBCA)

17/04/2019



Discussed land acquisition options.



Public Transport Authority
(PTA)



Department of Premier and
Cabinet (DPC)

5/04/2019



Coordinated approach to METRONET offsets.





DBCA

Proposed METRONET offset strategy, specifically, land
acquisition options and strategy.



METRONET Office



State and Commonwealth offset strategy timeframes.



PTA



Use of SAPPR offsets.



DPC

3/04/2019





DBCA



PTA

Discussed land acquisition offset options for each TCL
Proposal significant residual impact including timing,
strategy, risks and issues.



Western Australian
Planning Commission
(WAPC)

27/03/2019



Discussed WAPC purchased offset sites available for
METRONET use.



PTA



DPC

27/03/2019



Coordinated approach to METRONET offsets.



METRONET Office





PTA

Proposed METRONET offset strategy, specifically, land
acquisition options and strategy.



State and Commonwealth offset strategy timeframes.



Use of SAPPR offsets.



Discussed land acquisition offset options for each TCL
Proposal significant residual impact including timing,
strategy, risks and issues.



DBCA proposed acquisition sites and strategies.



Discussed cost to manage Bush Forever, namely BF Site
north of Roe Highway and WAPC/DBCA reserve



DBCA



PTA



Department of Planning,
Lands and Heritage (DPLH)
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21/03/2019

14/03/2019
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TABLE CJ: TCL OFFSETS STAKEHOLDER CONSULTATION REGISTER
Stakeholder


PTA.



DPLH.



PTA.



Main Roads WA.



PTA



Murdoch University



PTA



DBCA



PTA



Ecological Australia

Date

Issues/topics
management process.

13/03/2019



Discussed cost to manage Bush Forever Site and
WAPC/DBCA reserve management process.

1/03/2019



Discussed co-funding of Murdoch’s Black Cockatoo
research proposal offset case
studies/experience/examples.

1/02/2019



Discussed Murdoch’s Black Cockatoo research proposal.

24/10/2018



Discussed land acquisition offset options for each TCL
Proposal significant residual impact including timing,
strategy, risks and issues.



DBCA proposed acquisition sites and strategies.

12.16.7 Finalisation and implementation of offsets
A final standalone Offsets Strategy will be prepared following issue of conditions of approval for the
proposal. The final Offsets Strategy once approved by the DWER will continue to be implemented
until directed otherwise by the CEO of the Department. The PTA will review and revise this plan as
and when directed, which may be specified by conditions.
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