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If the levels of vibration are sufficiently high, then this vibration can be felt by the occupants of nearby
buildings as GBV. People can perceive floor vibration at levels well below those likely to cause
damage to buildings however the sensation can cause annoyance to occupants. GBN is a result of
vibration which causes the floors or walls of a nearby building to vibrate and result in an audible low
frequency rumble noise inside the building.

An initial screening assessment of the Proposal was undertaken in accordance with the requirements
of SPP 5.4 which determined that detailed assessment was required. Detailed assessments have
been undertaken for the following scope items:

· Railway – noise, ground-borne (or regenerated) noise and ground-borne vibration generated
by the train wheels travelling on the railway tracks.

· Train Stations – generation of noise from public address systems, mechanical plant, crowds
and bus and car movements within train station carparks.

· Road Upgrades – noise generated from roads which require major upgrades as per the
definition within SPP 5.4.

The SLR (2019) report summarises the results of rail and train station noise and vibration modelling
based on a preliminary track design and train operating plan prepared as part of the MEL Business
Case.

A supplementary report was prepared by SLR in May 2020 based on a revised track design and
operation plan and includes an assessment of road noise in locations where alterations to road
infrastructure will be required as part of construction of the Proposal (SLR 2020a, Appendix S). A
draft operational noise and vibration plan has also been prepared by SLR and is included as
Appendix V (SLR 2020b).

Land use and aesthetic values
The Proposal is situated within modified landscapes associated with predominantly cleared areas of
the Marshall Road paddocks and Whiteman Park, and the built-up areas at Ellenbrook. The
topography of the landscape surrounding the Development Envelope is typically flat, with areas
becoming undulated further north outside the Development Envelope (Coffey 2015e). Given the flat
topography, view distances from residential and recreational areas are limited.

Existing views from homes and community areas are from the back of properties, with the exception
of some properties within Brabham with front facing views along Fairmount Blvd. Views and view
distances of areas adjacent to the Development Envelope are constrained by the flat terrain, and for
the majority of residential properties, by rear boundary fences. The current views consist
predominantly of degraded pastureland intersected by existing road infrastructure. Some areas
along Drumpellier Drive and Lord St in Brabham have front facing views, comprising small areas of
vegetation within existing road reserves.

The southern portion of the Proposal is currently zoned parks and recreation and rural residential.
Where the Proposed railway alignment turns north adjacent to Drumpellier Drive, the majority of the
Development Envelope is within Whiteman Park and Drumpellier Drive road reserve and is adjacent
to urban residential development on the eastern side.

Two elevated viewing towers are situated within Whiteman Park, offering views of surrounding
bushland. These towers are situated more than 500 m from the Development Envelope, and it is
unlikely that the permanent structures of the Proposal will be visible from these locations.
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Dust levels
The DWER conducts hourly air quality monitoring at a number of permanent monitoring stations in
the Perth metropolitan area. The closest station to the Development Envelope is Caversham. A
review of air quality as measured in December 2019 indicated that both PM2.5 and PM10

concentrations were below the defined air quality index as prescribed by the National Environment
Protection (Ambient Air Quality) Standard (NEPC 2019).

Bushfire risk
The Development Envelope is situated in a designated bushfire prone area as per the Western
Australia State Map of Bush Fire Prone Areas (DFES 2018). Bushfire risks already exist at locations
within and adjacent to the Development Envelope, given bushfire fuel levels due to existing
vegetation, particularly within Whiteman Park, and given a range of potential natural and
anthropogenic ignition sources.

Existing likely sources of ignition include:

· Lightning strike;

· Deliberate and accidental human-induced ignitions; and

· Electrical power lines.
The largest area of intact vegetation in proximity to the Development Envelope is Whiteman Park.
Whiteman Park has been subject to a number of severe fires, including a large fire in December
2014 which burnt through nearly 370 ha of bushland in the northwest of the Park. The main causes
of ignition within the Park are arson, controlled burns, electrical short circuits and sparks from
machinery and steam engines (Whiteman Park 2019).

 Potential impacts
The potential impacts to Social Surroundings from construction and operation of the Proposal in the
Development Envelope are summarised in Table 65.

Table 65: Potential impacts to social surroundings

Proposal Stage Impact Type Aspect (activity) Potential Impacts

Aboriginal Heritage

Construction Direct and
Indirect

· Clearing of native
vegetation.

· Cut and fill works including
temporary impacts
associated with excavation
activities, soil movement
and stockpiling.

· Construction activities
associated with building the
railway including rail
infrastructure, stations,
roads, buildings and other
hard stand areas.

· Direct and potential
indirect impacts to the
spiritual and environment
/ physical elements of the
Registered Aboriginal
Heritage Sites.



Public Transport Authority �  Malaga to Ellenbrook Rail Works Proposal ERD 380

Proposal Stage Impact Type Aspect (activity) Potential Impacts

Operation Direct · Operation and
maintenance of the
electrified railway line.

·

Historical and Natural Heritage

Construction Direct and
Indirect

· Clearing of native
vegetation.

· Construction activities
associated with building the
railway including rail
infrastructure, stations,
roads, buildings and other
hard stand areas.

· Operation of plant,
machinery and service
vehicles.

· Decrease in operational
area of Whiteman Park.

· Potential for increased
risk of bushfire due to
construction and
operation of the electrified
railway and changes to
emergency access to
Whiteman Park.

· Restriction of public
access to Whiteman Park
through removal of
ungazetted tracks.

· Noise disturbance to
recreational and tourism
areas in Whiteman Park.

Operation Direct · Operation and
maintenance of the
electrified railway line.

·

Amenity – Noise and Vibration

Construction Direct · Clearing of native
vegetation.

· Cut and fill works including
temporary impacts
associated with excavation
activities, soil movement
and stockpiling.

· Soil compaction.

· Construction activities
associated with building the
railway including rail
infrastructure, stations,
roads, buildings and other
hard stand areas.

· Operation of plant,
machinery and service
vehicles.

· Temporary exposure of
sensitive receptors in
residential areas near the
railway and associated
infrastructure to
construction noise and
vibration.

· Temporary exposure
users of recreational
areas near the railway
and associated
infrastructure to
construction noise and
vibration.
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Proposal Stage Impact Type Aspect (activity) Potential Impacts

Indirect · Construction activities
associated with building the
railway including rail
infrastructure, stations,
roads, buildings and other
hard stand areas.

· Operation of associated
plant, machinery and
service vehicles.

· Increased noise from
vehicle movements
during construction
impacting the amenity of
landowners and users of
nearby recreational
areas.

Operation Direct · Operation and
maintenance of the
electrified railway line and
train stations.

· Road traffic on grade
separated road and rail
intersections.

· Increased and ongoing
exposure to operational
noise and vibration for
sensitive receptors in
residential and
recreational areas in
close proximity to the
railway and associated
infrastructure.

Indirect · Road traffic on grade
separated road and rail
intersections.

· Increase in noise levels at
sensitive receivers from
the cumulative impacts of
rail and road noise.

Amenity – Visual and Social Amenity

Construction Indirect · Clearing of native
vegetation.

· Cut and fill works including
temporary impacts
associated with excavation
activities, soil movement
and stockpiling.

· Soil compaction.

· Construction activities
associated with building the
railway including rail
infrastructure, stations,
roads, buildings and other
hard stand areas.

· Operation of plant,
machinery and service
vehicles.

· Temporary changes to
recreation visual amenity,
access pathways and
function of social,
recreational and tourism
areas during
construction.

Operation Indirect · Operation and
maintenance of the
electrified railway line.

· Changes to recreation
and visual amenity within
the landscape from the
construction of elevated
rail, road bridges and
noise walls or barriers.
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 Assessment of impacts to social surroundings
Aboriginal heritage

The potential impacts of the Proposal on Aboriginal sites include:

· Site ID 551: No new direct impacts to the Aboriginal site, in addition to those previously
authorised by the Section 18. Potential indirect impacts from construction.

· Site ID 552: Minimal indirect impacts where the railway alignment passes to the east of this
site (Figure 50).

· Site ID 3692: Direct impacts of a railway bridge across Bennett Brook.
Potential direct impacts on Aboriginal Heritage as a result of construction of the Proposal, such as
unauthorised access to a heritage site, impacts of dust and increased fire risk; are manageable
through the implementation of mitigation and management measures outlined in Section 9.7 of this
ERD and incorporated into the CEMP.

The METRONET Aboriginal Engagement Strategy has been prepared in line with the WA
Government’s Aboriginal Procurement Policy and the South West Native Title Settlement. The
Proposal will be implemented in accordance with the overarching METRONET Aboriginal
Engagement Strategy (commonly referred to as the ‘Gnarla Biddi’ (Our Pathways) Strategy) which
includes minimum requirements for the METRONET Office, the PTA and its contractors towards
targets set across the following five engagement streams:

· Noongar cultural recognition;
· Noongar input into place making;
· Aboriginal procurement;
· Aboriginal employment; and
· Land access and sites management.

The key targets include:

· 100 per cent of METRONET Office, PTA project team and contractor staff to undertake
cultural awareness training within three months of appointment.

· Welcome to and acknowledgement of country ceremonies and activities to occur at relevant
MEL project milestones, in accordance with advice provided by the METRONET Noongar
Reference Group.

· A Noongar Cultural Context Document developed by the METRONET Office with input from
the METRONET Noongar Reference Group for the MEL project prior to the commencement
of the project design development phase.

· MEL delivery contractor to incorporate information contained within the Noongar Cultural
Context Document within the final project design, in liaison with the METRONET Noongar
Reference Group.

· A minimum of three per cent of the number of awarded State Government contracts above
$50,000 to be awarded to registered Aboriginal businesses by the end of 2021 and beyond
in accordance with the WA Government Aboriginal Procurement Policy requirements.

· A minimum of three per cent of the number of the contractor’s contracts awarded for the
project above $50,000, to be awarded to registered Aboriginal businesses by the end of 2021
and beyond in line with the WA Government Aboriginal Procurement Policy requirements.

· Minimum internal requirements for Aboriginal employment within the METRONET Office and
the PTA MEL project delivery team.

· Aboriginal employees to make up more than three per cent of total hours worked by the MEL
delivery contractor.
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Site ID 551
The PTA has received approval from the Minister for Aboriginal Affairs under Section 18 of the AH
Act, for the partial disturbance of the registered Aboriginal heritage site ID 551 (Reference 69-
14789). No direct impacts to the remaining area of Aboriginal Site ID 551 will occur as a result of the
Proposal, as the area which falls within the Development Envelope was disturbed previously during
the extension of Drumpellier Drive.

Site ID 552
The Development Envelope passes to the east of Site ID 552 (Figure 50), and as such direct impacts
will be minimal. The Noongar representatives were satisfied that the permanent water body located
in the northwest corner of the site is the focus of this site and will not be impacted by the Proposal
as it is situated approximately 100 m west of the proposed works. Impacts to the wetland areas
associated with the permanent water body will be confined to the western margin of Drumpellier
Drive and will be minimised.

Site ID 3692
The construction, operation and maintenance of a railway bridge across Bennett Brook (Site ID 3692)
will have direct and indirect impacts on both the spiritual and environment / physical elements of the
Aboriginal heritage site.

The direct impacts to the environment and physical aspects of the site will be permanent where the
rail infrastructure crosses Bennett Brook, due to the required clearing of paperbark trees within the
Development Envelope. Construction works will be conducted so as to minimise the footprint in this
area, limiting the extent of the direct impacts to the heritage site.

The PTA has committed to undertaking a follow up survey with the consultative survey participants
once further bridge design information is available. Once the follow up survey is complete a Section
18 notice will be lodged with the DPLH for consideration by the Aboriginal Cultural Material
Committee (ACMC), and the Minster for Aboriginal Affairs, prior to commencement of ground
disturbing works within the registered site boundary.

The Proposal will have direct impacts on Aboriginal Heritage Site ID 552 and Site ID 3692, as well
as has the potential for indirect impacts on Site ID 551 and Site ID 3692. Direct impacts will be
conducted in accordance with Section 18 notices under the AH Act, with implementation of mitigation
and management determined during follow up consultation. Indirect impacts will be managed with
standard CEMP measures. As such the impacts of the Proposal on Aboriginal Heritage are not likely
to be significant.

Historical and natural heritage

Operational area of Whiteman Park
The operational recreation and historical areas of Whiteman Park will not be directly impacted by the
Proposal. The Development Envelope crosses 201.8 ha of land currently within the boundary of
Whiteman Park, of which approximately 108.7 ha falls within the Footprint. In addition to this, an area
of farmland within the Marshall Paddocks will be separated from the main Whiteman Park area by
the railway alignment. The Marshall Paddocks are considered non-essential to the operation and
integrity of Whiteman Park, but have been identified in the Whiteman Park Strategic Plan (WAPC
2017) as providing a buffer and integration with suburban developments to the south. In order to
complement and support the core Whiteman Park land, the area has been identified for “Planning
Investigation” and “Proposed open space – sport” in the North-East Sub-Regional Planning
Framework (WAPC 2018).
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The key attractions of Whiteman Park, including the woodland areas, recreational areas and Mussel
Pool, lie more than 1 km outside the Development Envelope and will not be directly impacted by the
construction or operation of the Proposal. The potential indirect impacts on amenity from construction
and operation of the Proposal are addressed below.

Public access to Whiteman Park
The construction of the Proposal will allow for increased public transport access to Whiteman Park
through Whiteman Park Station.

Access roads and tracks to the southern and eastern extents of Whiteman Park will be impacted
temporarily during construction, including Whiteman Drive East, Dulwich St and informal tracks
running into the park from Drumpellier Drive and Lord Street. The Whiteman Drive East and Dulwich
Street access points will be reinstated following the construction of the Proposal and will only require
temporary closure during construction. The Proposal will also result in the closure of some
ungazetted access tracks into Whiteman Park. This will not be a significant impact as formal public
access into Whiteman Park will be retained. Access for Whiteman Park management and
Emergency Services will be reinstated following completion of construction.

Bushfire management
Bushfire Prone Planning was conducted for Whiteman Park in 2018, with the preparation of the
Whiteman Park Bushfire Management Plan. This plan details the recommended measures to be
implemented across the park to ensure appropriate management of fire risk within the Park
boundaries. Vegetated areas within Whiteman Park have been identified as having BAL-FZ
(Extreme) bushfire risk rating.

SPP 3.7: Planning in Bushfire Prone Areas (WAPC 2015) and the associated Guidelines for Planning
in Bushfire Prone Areas v 1.3 recognise railways as a high-risk land use that may potentially ignite
a bushfire. A bushfire caused by construction or operational aspects of the Proposal has the potential
to directly impact on Whiteman Park, as well as adjacent residential areas to the east of the
Development Envelope.

The PTA will develop and implement bushfire management measures in line with PTA Bushfire
Management Strategy (PTA 2018). This will be prepared in consultation with Whiteman Park and
the City of Swan and will contribute to the management of risks identified in the Whiteman Park
Bushfire Management Plan and any relevant existing local bushfire risk management plans.

The Proposal will remove approximately 108 ha of Whiteman Park, separating the southern portion
of Marshall Paddocks. This will not have a significant impact on the operational or historical value of
Whiteman Park as the area to be impacted has been determined to be non-essential to the operation
of Whiteman Park. The Proposal will also result in the closure of some ungazetted access tracks into
Whiteman Park. This will not be a significant impact as formal public access into Whiteman Park will
be retained. Potential bushfire risks associated with the construction and operational phases of the
Proposal are not considered significant and will be managed through the implementation of bushfire
risk management measures.

Noise and vibration
Construction noise and vibration impacts will meet requirements of the Environmental Protection
(Noise) Regulations 1997, through the implementation of the CEMP, NVMP and out of hours noise
management plans.
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To assess noise and vibration impacts from the operation of the proposed railway and road
realignments, modelling was undertaken in accordance with the methodology outlined in SLR 2020a.
Baseline noise monitoring was not undertaken by SLR due to COVID-19 pandemic restrictions in
place during March-May 2020. Instead noise measurements from studies for previous projects were
used, including for the Main Roads Perth to Darwin Highway and Brabham housing estate (SLR
2020a). Baseline ground-borne noise (GBN) and ground-borne vibration (GBV) levels were assumed
to be nil.

Noise, GBN and GBV levels were modelled using a 3-dimensional computer model which included
inputs for the proposed railway design, road design, planned groundworks and existing topographical
data. The modelling considered variables such as expected train speeds, train length and numbers
of movements, existing noise sensitive premises and existing noise barriers.

The modelling indicated that without noise mitigation, the Proposal railway noise criteria would be
exceeded in 2041 in the suburbs of Bennett Springs, Brabham and Ellenbrook as follows:

· 61 residences are modelled to be above the daytime noise target of 55 decibels (dB) LAeq
(‘A’ weighted average noise level) by 11dB.

· 89 residences are modelled to be above the maximum pass-by noise level of 80dB LAmax
(‘A’ weighted maximum noise level) by 16dB.

Noise from train stations including bus and vehicle movements within station carparks were modelled
as compliant with the Proposal criteria due to the relatively large separation distances to nearby
residences (SLR 2020a).

The proposed road realignment designs were reviewed by SLR to determine whether they trigger
assessment under SPP5.4. The road realignment of Gnangara Road may trigger SPP5.4 because
it is likely to be elevated over the railway and may be realigned closer to existing noise sensitive
receptors. Noise mitigation may be required at this location, depending on the final design. The
location of indicative noise mitigation for Gnangara Road is shown in Figure 52.

The SLR (2020a) report suggests a number of different noise mitigation measures which could be
implemented and concludes that with the implementation of mitigation measures the residual noise
levels will meet the noise criteria at all but 21 sensitive receptors. Noise levels at these 21 receptors
may exceed the noise criteria by up to 3dB. SLR (2020a) notes that a difference of 1 or 2 dB is
difficult for most people to notice whilst a 3 to 5dB difference corresponds to a small but noticeable
difference. Indicative locations for noise mitigation measures are shown in Figure 52.

The SLR (2020a) GBN and GBV modelling was based on measured vibration propagation from
existing PTA trains travelling on similar railway track formations within the Perth passenger train
network. The vibration modelling indicated that the Proposal criteria would be exceeded at a number
of sensitive receptors in the suburbs of Brabham and Ellenbrook:

· 48 residential properties are forecast to exceed the GBV criteria by up to 11 dB.

· 114 residential properties are forecast to exceed the GBN criteria by up to 15 dB.
Vibration mitigation in the form of ballast matting under the rail formation is recommended which will
reduce both GBV and GBN levels at sensitive receptors. Indicative locations for vibration mitigation
are shown in Figure 52. With the recommended ballast matting the Proposal criteria may be
exceeded at 15 sensitive receptors by up to 5dB. It is anticipated that with optimisation of the final
railway design, the GBV and GBN criteria could be achieved at all sensitive receptors (SLR 2020a).
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The SLR (2019, 2020a and 2020b) reports will be used to finalise the rail and road design and train
operating plan. The PTA will:

· Comply with the noise and vibration criteria outlined in the SLR reports.

· Reassess the noise, GBN and GBV once the track design, road design and train operating
plan are finalised.

· Identify noise and vibration mitigation measures required to meet the criteria. Mitigation
measures may include track treatments such as rail dampers (noise reduction), ballast
matting (vibration reduction) and/or noise barriers/walls. The final mitigation measures will be
determined by the PTA. The PTA will consult with local residents and relevant local
government authorities to identify the most appropriate measures and must take into
consideration effectiveness, local preferences, visual amenity, safety, maintainability and
cost.

· Prepare a noise and vibration management plan outlining the final mitigation measures to be
implemented, which must be approved by the PTA prior to operations commencing.

The PTA will undertake operational noise and vibration monitoring within 3 and 15 months post
construction to ensure that the noise and vibration criteria have been met. Development applications
will be required for the construction of train stations, carparks and noise walls. Operational noise and
vibration impacts will be assessed by the relevant local government authority or development
assessment panel as part of the development applications and resulting approvals may include noise
and vibration conditions.

As discussed in Section 9.3.4 future higher density residential development around Malaga Station
has not been included in the detailed noise and vibration assessments undertaken to date due to a
lack of detailed subdivision information. Future residential developments in this area may require
house treatments such as insulation or double glazing. These are effective at mitigating noise as
discussed in the Road and Rail Noise Implementation Guidelines (WAPC 2019c). Vibration isolation
may be required for buildings constructed within 100m of the railway (SLR 2020a).
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Visual amenity

Operational impacts
The construction of elevated structures has the potential to impact visual amenity, given the Proposal
will change the existing visual environment within a viewable area. The Proposal will also restrict the
view distances of adjacent land users. These impacts are unlikely to be significant given:

· The existing landscape is predominantly modified, rather than natural;

· The visual change due to the Proposal is limited in magnitude and spatial extent; and

· The visibility of these changes from residential and recreational areas is limited due to
relatively flat terrain in the vicinity of the Proposal.

At the current height of the viewing platforms within Whiteman Park (Figure 51), the permanent rail
structure of the Proposal is unlikely to be clearly visible as the platforms do not provide sufficient
elevation to see above the tree line. Houses and power lines are currently visible in the distance
from the viewing platforms, with traffic noise from Drumpellier Drive audible at the Horse Swamp
viewing platform. The Proposal is unlikely to significantly impact views from these nature lookouts.

Consultation will be undertaken during the detailed design process to address community
expectations of visual impact of the permanent structures, particularly around the placement and
design of noise mitigation structures. This consultation will include the Ellenbrook Christian College
Administration and Whiteman Park, to ensure appropriate management of the amenity for these
facilities.

Construction impacts
During construction, temporary, but relatively minor impacts to visual amenity can arise from
construction activities such as clearing, storage areas, spoil and fill stockpiles and trenches. As with
the potential impacts from permanent structures, there will be limited visibility of these activities from
the residential properties adjacent to the Development Envelope, due to the relatively flat terrain.
Planned temporary stockpile and storage areas are to be located at the southern portion of the
Development Envelope, away from residential areas.

The PTA will manage the potential for visual impact by responding to issues raised through the
community consolation process, incorporating community expectations relating to visual impacts into
detailed designs and controlling visual impacts from construction associated with clearing, storage
areas, spoil and fill stockpiles and trenches.

The Proposal will have minor impacts on visual amenity for nearby residents, however this will be
managed through consultation during the detailed design process. Given the urban context of the
development, the Proposal is not expected to have significant impacts on visual amenity as a result
of the construction or operation of the Proposal.
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 Mitigation
Table 66: Summary of impacts and mitigation hierarchy

EPA Objective: To protect social surroundings from significant harm.

Potential Impact Assessment of Impacts Mitigation Hierarchy

Ground disturbance
within Heritage
Sites

· Site ID 551: No new direct impacts to the Aboriginal site,
in addition to those previously authorised by the Section
18. Potential indirect impacts from construction.

· Site ID 552: Minimal indirect impacts where the railway
alignment passes to the east of this site (Figure 50).

· Site ID 3692: Partial disturbance from direct impacts of a
railway bridge across Bennett Brook.

The Proposal will have direct impacts on Aboriginal Heritage
Site ID 552 and Site ID 3692, as well as indirect impacts on
Site ID 551 and Site ID 3692. Direct impacts will be conducted
in accordance with Section 18 notices under the AH Act, with
implementation of mitigation and management determined
during follow up consultation. Indirect impacts, such as noise
and hydrological changes, are managed in the CEMP. As such
the impacts of the Proposal on Aboriginal Heritage for
Aboriginal People are not likely to be significant.

Avoid:
· The Proposal has been designed to avoid recorded Aboriginal

Heritage sites wherever practicable and will utilise the existing
cleared areas and road reserve where land has already been
disturbed and cleared for recent projects (i.e. Drumpellier Drive).

· The design for the rail bridge over Bennett Brook will not include
bridge piers within the Bennett Brook water channel.

· Current levels of access to the Registered Aboriginal Heritage
sites will be maintained.

·

Minimise:
· PTA has engaged in consultation with the Whadjuk Working Party

and DPLH Registered Knowledge Holders to identify alignments
through known heritage sites to minimise impacts to heritage
values.

· Seek s18 approval for disturbance to registered Aboriginal
heritage sites required to be disturbed for the Proposal.

· Noongar monitors to be onsite for all new ground disturbance
associated with the Proposal, to identify any potential unknown
Aboriginal heritage sites or artefacts.

· During construction, cease disturbance activities as soon as
possible in the event of finding Aboriginal artefacts/objects and
report findings to DPLH, the WA Museum and the WA Police if
any skeletal material is found.

Rehabilitate:
· Not Applicable.
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EPA Objective: To protect social surroundings from significant harm.

Potential Impact Assessment of Impacts Mitigation Hierarchy

Noise and vibration
impacts to sensitive
receptors from
construction and
operation of the
Proposal

· 61 residences are modelled to be above the daytime
noise target of 55 decibels (dB) LAeq (‘A’ weighted
average noise level) by 11dB.

· 89 residences are modelled to be above the maximum
pass-by noise level of 80dB LAmax (‘A’ weighted
maximum noise level) by 16dB.

· 48 residential properties are forecast to exceed the GBV
criteria by up to 11 dB.

· 114 residential properties are forecast to exceed the GBN
criteria by up to 15 dB.

· Train passbys would be a potential source of rail noise
alongside the proposal alignment within Whiteman Park.
However, the predicted level of noise and transient nature
of the passby events are not expected to adversely impact
the acoustic amenity or recreational uses of Whiteman
Park. Recreational use of Whiteman Park is not defined
as a noise sensitive land-use under SPP5.4 as it is not
predominantly for occupation or residential use.

Avoid
· Not Applicable.

Minimise
· Restrict construction of the Proposal to standard construction

hours of 7.00 am to 7.00 pm on days other than Sundays and
public holidays unless an Out of Hours Noise Management Plan
(OHNMP) has been prepared and approved by the relevant local
government authority. The OHNMP will identify reasons for the
construction work, the type and duration of work to be undertaken,
predicted noise emissions, noise management measures to be
implemented during the out of hours work, monitoring of noise and
vibration and procedures for receiving, handling and responding
to any potential noise and vibration complaints. The PTA will
implement noise and vibration controls in accordance with AS
2436-2010 (R2016) Guide to noise and vibration control on
construction, demolition and maintenance sites.

· The noise and vibration assessment reports and draft NVMP
prepared by SLR (2019, 2020a and 2020b) have identified
sensitive receptors which may require noise and vibration
mitigation measures to ensure that the Proposal’s criteria will be
met. The PTA will finalise the rail and road design and confirm
what noise and vibration mitigation measures will be implemented
to ensure that the Proposal noise and vibration criteria are met.

Rehabilitate
· Not Applicable.
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EPA Objective: To protect social surroundings from significant harm.

Potential Impact Assessment of Impacts Mitigation Hierarchy

Removal of
approximately 108
ha of Whiteman
Park
Closure of
ungazetted access
tracks

· Reduction in operational size of Whiteman Park.

· Restriction of access to Whiteman Park cultural and
recreational facilities.

· Increased risk of bushfire due to construction and
operation of the electrified railway and changes to
emergency access to Whiteman Park.

The Proposal will remove approximately 108 ha of Whiteman
Park, separating the southern portion of Marshall Paddocks
from the rest of the park. This will not have a significant impact
on the operational or historical value of Whiteman Park as the
area to be impacted has been determined to be non-essential
to the operation of Whiteman Park. The Proposal will also
result in the closure of some ungazetted access tracks into
Whiteman Park. This will not be a significant impact as formal
public access into Whiteman Park will be retained. Potential
impacts of the Proposal on bushfire management can be
managed in accordance with PTA’s Bushfire Management
Strategy and therefore is not considered to have a significant
impact.

Avoid
· The Proposal has been designed to avoid areas of Whiteman

Park that hold significant historical or natural heritage values.

Minimise
· The Proposal has been designed to minimise direct and indirect

impacts to Whiteman Park.

· The PTA will continue consultation with the WAPC, DPLH and
Whiteman Park operators to minimise impacts to park access.

· Public access to Whiteman Park will be maintained throughout
construction and operation of the Proposal. Where an existing
public access option is restricted, either temporarily or
permanently, alternative access routes will be established.

Rehabilitate
· Not Applicable.
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 Predicted outcome
Residual impacts

No unauthorised impacts to Aboriginal heritage are expected to occur as a result of the Proposal.

With the implementation of mitigation measures described in Section 9.7 noise and vibration impacts
to sensitive receptors are anticipated to be below agreed noise and vibration criteria, as low as
reasonably practicable and not significant.

Impacts to the historical heritage values of Whiteman Park include the reduction of the operational
area of the park by approximately 108 ha, and permanent restriction of access to the southern areas
of the park. The natural heritage values and function of the park will not be altered by the Proposal,
with the construction of the rail and stations facilitating public access to Whiteman Park as a cultural
and recreational hub for Perth.

Permanent visual impacts due to the Proposal changes are likely to be minor given:

· The existing landscape is predominantly modified, rather than natural;

· The visual change due to the Proposal is limited in magnitude and spatial extent; and

· The visibility of these changes from residential and recreational areas is limited due to
relatively flat terrain in the vicinity of the Proposal.

Permanent visual impact will be managed through the design and community consultation process.

Visual impact resulting from construction will be temporary in nature and managed through
incorporating community expectations relating to visual impacts into detailed designs and controlling
visual impacts from construction. These mitigations have been incorporated into the CEMP.

Significant residual impacts
The Proposal is not expected to have any significant residual impacts to Social Surroundings.

Predicted outcome
The Proponent considers that through the implementation of appropriate avoidance and mitigation
measures (as outlined in Section 9.7) and implementation of a CEMP (Appendix U) and NVMP
(Appendix V), the Social Surroundings environmental factor can be appropriately managed during
the construction and operation of the Proposal, such that the EPA’s objective will be met.
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10.  Other environmental factors or matters
The EPA identified a number of other environmental factors or matters relevant to the Proposal that
must be addressed in this ERD. Consideration of Proposal alternatives is considered in the
introduction of this ERD. Air quality, waste minimisation and greenhouse gas emissions are
addressed below. The remaining matters requested in the ESD are addressed in previous chapters
of this ERD, and MNES is addressed in Section 12.

 Air quality
One of the main benefits of constructing the MEL project will be to improve local air quality and
reduce tail pipe emissions by reducing the number of private vehicles using the roads in Perth’s
north-eastern suburbs. Perth's north-eastern suburbs are one of Australia's fastest growing areas,
with the population expected to almost double to more than 415,000 by 2031, compared to 2006
levels. The MEL project is anticipated to take more than 10,000 car trips off the roads in the north-
eastern suburbs each day by 2031. If the Proposal is not constructed, then the increase in residents
would lead to an increase in traffic on roads with an associated decrease in air quality and increase
in greenhouse gas emissions.

 Qualitative air quality assessment
DWER air quality monitoring data at Caversham, the nearest monitoring point to the Proposal, has
demonstrated a downward trend in carbon monoxide (CO) and nitrogen dioxide (NO2) over the last
decade (DWER 2019b), with levels well below National Environment Protection (Ambient Air Quality)
Measure standards (NEPM). Particulate matter concentrations (PM2.5 and PM10) have remained
consistent over the last decade with exceedances of NEPM standards occurring a few times per
year, in most cases due to prescribed burning.

A qualitative air quality assessment was commissioned by the PTA for the Yanchep Rail Extension
Part 2 (Jacobs 2019) and its assumptions are deemed to be appropriate to extrapolate and apply to
this Proposal. The assessment indicated that replacing private vehicle journeys by car with rail will
result in a decrease in concentrations of particulate matter (PM2.5 and PM10) and nitrous oxides
including nitrogen dioxide (NO2). Carbon monoxide levels are already relatively low in the Perth
region and are not likely to be noticeably reduced by the Proposal.

 Principle of waste minimisation
As discussed in Section 2.1.2 the METRONET Sustainability Strategy 2019 – 2022 has been
prepared to ensure that sustainable practices will be embedded into the planning, delivery and
operation of METRONET projects including the MEL project and this Proposal. The METRONET
Office is currently preparing a Resource Recovery Opportunities Review in line with the WA Waste
Avoidance and Resource Recovery Strategy: 2030. The Review will identify:

· Waste streams and anticipated quantities.

· Waste derived materials, alternatives to virgin materials and recycled products available in
the WA market.

· Market incentives available in the WA market to support waste derived and recycled
materials.

· PTA material specifications to identify opportunities for the use of construction and
demolition (C&D) waste and recycled products, for example in road base, access tracks
and drainage basins.
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· International examples of successful use and performance of C&D wastes and recycled
products on infrastructure projects (in particular rail projects).

· Methods to encourage good waste management through procurement and supply chain
management.

· Practical targets for METRONET to support the use of C&D waste and recycled products.
The results of this review will be incorporated into the MEL Sustainability Management Plan (SMP),
which will be provided to the Construction Contractor for implementation of this Proposal. The SMP
will consider waste generation during construction and operations in line with the principles of cleaner
production and waste minimisation. There will be no soil or land impacts within the Development
Envelope relating to the disposal of waste products. All waste streams will be reused, recycled or
disposed to an appropriate off-site waste management facility.

The MEL project has also registered for an Infrastructure Sustainability Council of Australia (ISCA)
rating and Green Star accreditation for its train stations. Both the ISCA and Green Star programs
are aimed at driving sustainable outcomes and innovation, including in waste minimisation, through
the entire lifecycle of infrastructure assets.

Waste, for the purposes of this waste minimisation strategy, may mean one or more of the following:

· any substance that is discarded, emitted or deposited in the environment in such volume,
constituency or manner as to cause an alteration to the environment;

· any discarded, rejected, unwanted, surplus or abandoned substance;

· any otherwise discarded, rejected, unwanted, surplus or abandoned substance intended for
sale or for recycling, reprocessing, recovery or purification by a separate operation from
that which produced the substance; and

· any other substance described as waste in the EP Act, Waste Avoidance and Resource
Recovery Act 2007or under regulations administered by DWER.

The following activities have been undertaken to ensure that waste minimisation principles are
embedded within the MEL project’s planning:

· The railway alignment has been designed with an excess of fill to cut material to minimise
the volume of acid sulfate soil (ASS) material potentially excavated. ASS would require
treatment and is a less favourable material, from a geotechnical perspective, to use as
engineered fill in construction projects.

· Additional material will be imported to fill the Proposal area. It is proposed that excess fill
material from other local projects (including other METRONET projects) will be imported for
this purpose, subject to chemical and geotechnical characterisation to ensure that the
material is fit for purpose and poses no contamination risk to the receiving environment.

· A preliminary site investigation for contamination, ASS and geotechnical investigations
have been undertaken to characterise the local geological characteristics and maximise
opportunities for reuse of excavated material by the MEL project.
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 Policy and guidance
The following policies and guidance are relevant to the creation and implementation of this waste
minimisation strategy:

· Environmental Protection Act 1986

· Environmental Protection Regulations 1987

· Environmental Protection (Rural Landfill) Regulations 2002

· Environmental Protection (Unauthorised Discharges) Regulations 2004

· Environmental Protection (Controlled Waste) Regulations 2004

· Environmental Protection (NEPM UPM) Regulations 2003

· Litter Act 1979

· Health Act 1911

· Health (Treatment of Sewage and Disposal of Effluent and Liquid Waste) Regulations 1974

· Health (Asbestos) Regulations 1992

· Waste Avoidance and Resource Recovery Act 2007

 Potential waste production sources and waste types
The potential production of waste from construction and operation of the Proposal in the
Development Envelope are summarised in Table 67 below.

Table 67 - Potential construction and operational waste production

Proposal
Stage

Waste Stream Waste Type Description

Construction Fill materials Acid Sulfate Soils
(ASS)

Any ASS identified on site.
ASS will be treated, with validation samples
collected and tested prior to reuse on site.

Onsite soils Clean soils to be used for construction,
backfill etc. These soils are suitable for use
and pose no unacceptable risk to human
health or the environment.

Potentially
contaminated soils

Existing contamination identified in previous
studies, as well as the potential for
uncontrolled fill buried within existing
infrastructure.
This can also include contaminated soils
created during the proposed works from
accidental hydrocarbon spills.

Construction
Waste

Inert waste Benign building material such as concrete,
scrap metals, timber, packaging from
materials etc.
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Proposal
Stage

Waste Stream Waste Type Description

HAZMAT / DGs Hazardous Materials and Dangerous
Goods, including but not limited to:
· Waste oils and lubricants.

· Spillage of paints / thinners used at the
station (anti-graffiti paint, wall paint,
ceiling paint).

· Potential for the use of acids to clean
walls prior to painting.

Domestic waste Domestic waste generated by offices,
workforce etc.

Putrescible waste Limited to organic waste from offices -
insignificant volumes of organic waste such
as food scraps that will be disposed with
domestic waste.

Sewage Sewage limited to designated area that
include temporary ablutions (portaloos) and
offices.

Operation /
Maintenance

Operation /
Maintenance

HAZMAT / DGs Hazardous Materials and Dangerous
Goods, including but not limited to:
· Waste oils and lubricants from

maintenance.

· Spillage of paints / thinners used at the
station (anti-graffiti paint, wall paint,
ceiling paint).

· Potential for the use of acids to clean
walls prior to painting.

Inert waste Scrap material from maintenance activities.

Domestic waste Domestic waste generated by the station
workforce and public transport users.

Sewage Sewage limited to designated areas that
include ablution blocks and offices.

 Management approach
The PTA has integrated the principle of waste minimisation into the Proposal and this waste
minimisation strategy. In developing this strategy, the waste hierarchy has been applied to decision-
making, in order to manage all aspects of the potential waste stream from the MEL.
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The waste hierarchy ranks waste management options, in order of their general environmental
desirability from the most preferred to the least preferred option. This hierarchy is defined by the
Waste Authority as follows:

· Avoidance (most preferred)

· Recovery

- Reuse

- Reprocessing

- Recycling

- Energy Recovery

· Disposal (least preferred)
The Proposal has been designed to be largely constructed at-grade, which minimises the need for
the excavation and removal of large amounts of material. This aspect of the strategy complies with
the most preferred option within the hierarchy, to avoid waste generation.

The PTA accepts that the production of some waste material, even if minimal, is a likely outcome of
a large development. Waste that may be produced as a result of the Proposal is outlined above in
Section 10.2.2. An overarching management approach will be applied to specific waste streams
outlined in Table 68.

Table 68: Waste stream management strategy

Waste stream Management approach

Excavated Materials &
Abstracted Groundwater

Soil excavated or groundwater abstracted during construction will be
reused on-site wherever practicable. Soil verified as suitable will be
reused as fill. Similarly, groundwater that has been verified as suitable
will be reused in dust suppression and other construction activities.
Potentially contaminated soil is unlikely to be encountered, however
soil will be assessed and verified as suitable prior to reuse.
ASS will be tested and treated on site in accordance with an ASS
Management Plan. Once treated, these soils can then be reused within
the Development Envelope.
Abstraction of contaminated groundwater is unlikely, however where a
risk of this occurring has been identified (for example at Gnangara
Road as a result of the plume from the Lexia site) appropriate
groundwater sampling and analysis will be undertaken prior to
dewatering occurring. Contaminated groundwater would be
appropriately stored and transported off-site if required, following
appropriate investigation and treatment.

Construction Waste

General construction and operational waste such as inert and
domestic waste streams will be managed in accordance with the waste
hierarchy.
The ability to reduce, reuse and recycle these items will be considered
before disposal, according to landfill guidance, is undertaken.
Hazardous materials such as waste oils, lubricants, paints, thinners
and acids may be used or produced during the construction and
maintenance phases of the Proposal. These items will be appropriately
stored whilst in use on-site, with disposal undertaken by a licensed
waste management contractor at a landfill facility appropriately
licensed for the particular waste class.
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Waste stream Management approach

Maintenance / Operation

Sewage produced within temporary ablution facilities during
construction would be collected by a licensed waste management
contractor for disposal at an appropriately licenced facility. Operational
stations will be connected to a main Water Corporation sewer with no
collection by a contractor required.

 Predicted outcome
The PTA anticipates that the measures detailed in this waste minimisation strategy will be adequate
to ensure that the disposal and management of wastes do not adversely affect health, amenity or
environmental values.

The waste hierarchy has been implemented throughout the development of the Proposal and the
waste minimisation strategy, with the principle of waste minimisation fundamental to the planning
process. As a result of the project design, construction waste produced within the MEL is expected
to be minimised, with waste reused and recycled wherever practicable.

As a result of mitigation measures proposed to be implemented for the Proposal, waste is not
expected to result in a significant impact to the environment.

 Greenhouse gases
The Government of Western Australian recognises that that climate change is the result of the
‘enhanced greenhouse effect’ caused by increased levels of greenhouse gases in the atmosphere
which, in turn, result in more heat being trapped in the Earth’s atmosphere. In August 2019, the
Government of Western Australia released its Greenhouse Gas Emissions Policy for Major Projects.
The policy supports proponents of projects that may emit significant emissions to detail their
contribution towards achieving net zero emissions by 2050.

The government's approach aims to facilitate flexible solutions to greenhouse gas reduction that
promote innovation, new technologies and new opportunities for Western Australia.

To outline the Proposal’s emissions and its contribution towards the State’s aspiration of net zero by
2050 an assessment of greenhouse gas emissions from the operation of the Proposal was
undertaken. The assessment was undertaken for two scenarios, Base (no Proposal) and MEL
Project between 2021 through to 2074. The Assessment details three distinct contributions, traffic,
construction and operational contributions detailed below.

 Construction emissions
Construction emissions calculations consider fuel burn, electricity consumption and embodied
emissions within the materials used during the construction of the Proposal. Emission factors
associated with fuel and electricity were taken from DoEE, 2019 - National Greenhouse Accounts
Factors. Material embodied carbon factors were sourced from Australian National Life Cycle
Inventory Database (AusLCI) or AusLCI associated shadow databases. The emissions calculated in
the table below do not include construction emissions. Construction emissions will be calculated
during the design phase of the project
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 Traffic emissions
Traffic emissions were calculated based on the Department of Transport’s Strategic Transport
Evaluation Model (STEM). The STEM estimated fuel consumption calculated for the base and
project case. The fuel consumption for both base and project cases are calculated based on a model
for interrupted flow in urban areas outlined in Australian Transport Assessment and Planning, 2016
– Road Parameter Values. The equations provided in the model help estimate the fuel consumption,
based on modelled speed of every link of the road network. The STEM takes into consideration
population growth, land use planning, location of jobs/educational facilities/services, population
demographics and use of different transport types including private vehicles, buses, trains, walking
and cycling. Ride share and uptake of hybrid and electric cars have also been factored into the
model.

 Operational emissions
Operational emissions were based on the PTA’s average station electricity use and average track
km electric use for rail car operation. Emission factors associated with electricity use were taken
from DoEE, 2019 - National Greenhouse Accounts Factors. No decarbonisation of the grid has been
considered as part of the modelling.

 Net outcome
The annual savings in greenhouse gas emissions from the operation of MEL are summarised in
Table 69. The operation of MEL will result in significant savings of greenhouse gas emissions, with
an estimate of over 1,361,559 tonnes of CO2 equivalents anticipated to be saved over the modelled
life of the asset. For incremental greenhouse gas figures across the modelled lifecycle refer to
Appendix Y.

.

Table 69: Greenhouse gas emissions savings estimated for operation of the Proposal

Net outcome 2021 2026 2041 Whole life

Fuel CO₂ Emission savings (tonnes) 0 20,028 12,415 2,193,151

Construction CO₂ Emissions
(tonnes)

TBC TBC TBC TBC

Operational CO₂ Emissions (tonnes) 0 -13,479 -3,583 -831,592

CO₂ Emission savings (tonnes) TBC 6,550 8,832 1,361,559
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11. Offsets
 EPA objective

To identify and quantify the significant residual impacts and proposed offsets, including completing
the offset template and the residual impact significance model.

 Policy and guidance
The following legislation, policies and guidance are relevant to the Offsets Strategy. All proposed
offsets have been undertaken to meet the requirements of these policies and guidelines:

 State guidance
· Environmental Protection Act 1986 (EP Act) (Government of WA 2019c);

· WA Environmental Offsets Policy (Government of WA 2011);

· WA Environmental Offsets Guidelines (Government of WA 2014a);

· WA Environmental Offsets Template (Government of WA 2014b); and

· State Planning Policy 2.8 (SPP 2.8) (Western Australian Planning Commission 2010).

 Commonwealth guidance
· Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) (Australian

Government 2019);

· EPBC Act Environmental Offsets Policy (Australian Government 2012a); and

· Commonwealth Offsets Assessment Guide (Australian Government 2012b).

 Objectives
The objectives of the Offsets Strategy (PTA 2020) are to:

 Provide the DAWE and DWER evidence of the PTA’s ability to meet its offset requirements.
 Outline the PTA’s proposed Offsets Strategy to counterbalance the anticipated significant

residual environmental impacts of the Proposal, in accordance with relevant State and
Commonwealth policy and guidance.

 Scope
The scope of the Offsets Strategy is as follows:

· Outline the Proposals’ significant residual environmental impacts to State listed
environmental values and Matters of National Environmental Significance (MNES).

· Apply the WA Environmental Offsets Template and/or the Commonwealth Offsets
Assessment Guides (referred to throughout as the ‘Commonwealth offset calculator’) to the
Proposal’s significant residual environmental impacts to estimate the total quantity of offsets
that may be required to meet regulatory guidelines.

· Identify the proposed offset strategy to counterbalance the Proposal’s significant residual
environmental impacts in accordance with State and Commonwealth environmental offsets
policy and guidance (refer to Section 11.2).

· Demonstrate that offsets presented within this Offsets Strategy will counterbalance the
Proposal’s significant residual impacts.

· The Offsets Strategy should be considered in terms of the assumptions and limitations
described in Section 1.7 of the Offsets Strategy (PTA 2020, Appendix T)
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 Significant residual environmental impacts
The Proposal’s significant residual environmental impacts (Table 70) were identified by assessing
predicted impacts based on the Development Envelope and Footprint, various environmental studies
and the mitigation hierarchy of avoidance, minimisation and mitigation. The PTA is proposing offsets
for these significant residual environmental impacts.

Table 70: Proposal's significant residual environmental impacts

State Environmental Value/
MNES

State/
Commonwealth
listing

Significant residual environmental impact
to be offset

Banksia Woodlands of the SCP
Banksia Woodlands TEC MNES and State 10.05 ha

Carnaby’s Black Cockatoo
foraging habitat

State and MNES

81.4 ha

Forest Red-tailed Black Cockatoo
foraging habitat 68.1 ha

Baudin’s Black Cockatoo
foraging habitat 81.4 ha

Carnaby’s and Forest Red-tailed
Black Cockatoo potential
breeding trees

423 trees, 33 with (unsuitable) hollows

CCWs

State

Clearing of 1.9 ha of CCWs comprising of
portions of:
UFI 8429 - 0.1 ha
UFI 8728 - 1.2 ha
UFI 15259 - 0.6 ha

REWs Clearing of 0.8 ha (0.5 ha of native
vegetation) as a portion of  UFI 8678

Bush Forever
Clearing of 17.2 ha of vegetation in Bush
Forever site 304 (Whiteman Park) in
Degraded or better condition

Carnaby’s, Baudin’s and Forest Red-tailed Black Cockatoo foraging habitat and potential breeding
trees for both species were identified by ELA (2020) as occurring within the Banksia Woodland, Pine
Plantation, Mixed Eucalyptus/Corymbia Woodland and Paddocks with Eucalyptus/Corymbia
mapped within the Development Envelope.

 Offset strategy
The Offsets Strategy (PTA 2020, Appendix T) is summarised in Table 71. The PTA has provided
this Offsets Strategy to demonstrate its approach to offsetting; and that the significant residual
impacts of the Proposal can be counterbalanced by appropriate available offsets.

The PTA proposes to use direct offsets (land acquisition) and one indirect offset (research funding)
to counterbalance the Proposal’s significant residual impacts. The sites selected as offset sites are
owned by the State and are managed (or will be managed) by the DBCA or the Shire of Serpentine
Jarrahdale.
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Table 71: Summary of the Proposal's Offsets Strategy

Environmental value/MNES Listing Significant residual
impacts to FootprintA

Total
quantum of
impact

Minimum
area to
offset

Offsets Strategy Comparable environmental
values of the offset site

Figure
reference

Banksia Woodlands of the Swan Coastal Plain (SCP)
Threatened Ecological Community (TEC) including Banksia
dominated woodlands of the SCP IBRA region Priority
Ecological Community (PEC)

State &
Commonwealth
MNES

Impacts to 10.05 ha
comprised of:
· 7.01 ha in Very Good

condition
· 2.31 ha in Good

condition
· 0.73 ha in Degraded

condition.
·

8.04 haB 62.34 haB Direct land acquisition and
management of the Lowlands site
(100%).

926 ha of Banksia Woodlands of
the SCP TEC comprised:
· 354.88 ha in Excellent

condition
· 403.99 ha in Very Good

condition
· 165.75 ha in Good

condition.

Lowlands site
Figure 53
Figure 54
Figure 55

Carnaby’s Cockatoo foraging habitat State &
Commonwealth
MNES

Impacts to 81.4 ha
comprised of:
· 42.8 ha High value

habitat
· 11.3 ha Moderate

value habitat
· 27.3 ha Low value

habitat.

48.8 haB 340.9 haB Direct land acquisition and
management of the Lowlands site
(90%).
Funding to Murdoch University for
the advanced indirect Black
Cockatoo research proposal (10%).

1,122 ha - Carnaby's Cockatoo
foraging habitat comprised:
· 939.8 ha High Value habitat
· 181.7 ha Low/Moderate

Value habitat.

Lowlands site
Figure 53
Figure 54
Figure 55

Forest Red-tailed Black Cockatoo foraging habitat Impacts to 68.1 ha
comprised of:
· 33.6 ha High value

habitat
· 4.3 ha Moderate

value habitat
· 30.2 ha Low value

habitat.

40.7 haB 260.1 haB 1,122 ha - Forest Red-tailed
Black Cockatoo foraging habitat
comprised:
· 939.8 ha of High Value

habitat
· 181.7 ha of Low/Moderate

Value habitat.

Lowlands site
Figure 53
Figure 54
Figure 55

Baudin’s Cockatoo foraging habitat Impacts to 81.4 ha
comprised of:
· 42.8 ha Moderate

value habitat
· 38.6 ha Low value

habitat.

40.7 haB 284.1 haB 1,122 ha - Baudin’s Cockatoo
foraging habitat comprised:
· 939.8 ha of High Value

habitat
· 181.7 ha of Low/Moderate

Value habitat.

Lowlands site
Figure 53
Figure 54
Figure 55

Black Cockatoo potential breeding trees State &
Commonwealth
MNES

Clearing of 423 Black
Cockatoo potential
breeding trees.

423 trees 1,269 treesC Direct land acquisition and
management of the Lowlands site
(100%).

8,096 Black Cockatoo potential
breeding trees.

N/A

Conservation Category Wetlands (CCWs) State Impacts to 1.9 ha of
CCWs comprised:
· 0.5 ha Good

condition;
· 1.2 ha Degraded

condition
· 0.2 ha Completely

Degraded condition.

1.9 ha 5.7 haC Direct land acquisition and
management of the Keysbrook site.

43.1 ha of CCWs in
predominantly Good condition.

Keysbrook
site
Figure 56
Figure 57
Figure 58



403

Environmental value/MNES Listing Significant residual
impacts to FootprintA

Total
quantum of
impact

Minimum
area to
offset

Offsets Strategy Comparable environmental
values of the offset site

Figure
reference

Resource Enhancement Wetlands (REWs) State Impacts to 0.5 ha of
REWs comprised:
· 0.3 ha Excellent

condition
· 0.1 ha Good

condition
· 0.1 ha Degraded

condition.

0.5 ha 1.5 haC Direct land acquisition and
management of the Keysbrook site.

15.18 ha of REWs in
predominantly Completely
Degraded condition.

Keysbrook
site figures
Figure 56
Figure 57
Figure 58

Bush Forever site 304 (Whiteman Park) State Impacts to 17.2 ha of
Bush Forever comprised
of:
· 0.3 ha of Very Good

condition
· 0.3 ha of Very Good -

Good condition
· 3.9 ha of Good

condition
· 2.1 ha of Good -

Degraded condition
· 10.6 ha of Degraded

condition.

17.2 ha 34.4 haC Direct land acquisition and
management of the Keysbrook site.

257.3 ha of Bush Forever in
predominantly Degraded
condition.

Keysbrook
site
Figure 56
Figure 57
Figure 58

A - Calculated based on information provided within the Malaga to Ellenbrook Rail Works Environmental Review Document (ERD) (PTA 2020).

B - Calculated using the Commonwealth Offsets Calculator unless otherwise indicated.

C - Calculated using assigned offset ratios.
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 Offset sites
 Lowlands site

The Lowlands site (Figure 53) will be used to offset:

· 100% of the 10.05 ha of vegetation identified as Banksia Woodlands TEC;

· 90% of the 81.4 ha of Carnaby’s Black Cockatoo (Calyptorhynchus latirostris) foraging
habitat;

· 90% of the 68.1 ha of Forest red-tailed Black Cockatoo (Calyptorhynchus banksii naso)
foraging habitat;

· 90% of the 81.4 ha of Baudin’s Cockatoo foraging habitat; and

· 100% of the 423 Black Cockatoo potential breeding trees.
Table 72 provides a concise description of the Lowlands site. Further information on the Lowlands
site is provided in the Offsets Strategy (PTA 2020, Appendix T).

Table 72: Lowlands site description

Site aspect Description

Name of site Lowlands

Address Lot 301 Lowlands Road, Mardella

Lot on Plan Lot 301 on Deposited Plan 77559

Local Government Shire of Serpentine Jarrahdale (SSJ)

Local Zoning Environment Conservation Reserve

Size 1,138 ha

Owner
The site is owned by the State of Western Australia, with the DBCA nominated as the
responsible entity (a copy Certificate of Title is provided in Appendix B of the Draft
Offsets Strategy (PTA 2020) in Appendix T).

Land manager The DBCA is the responsible management agency (refer to Certificate of Title).

Allocation The site was purchased as an Advanced offset in 2014 and entirely allocated to the
PTA to offset METRONET Proposals in 2019.

Site Plan Figure 53: Lowlands site

Layout

The site is irregular in shape with Lowlands Road reserve traversing the site in an east
west direction.
The site is devoid of any structures with the vegetation in Good condition. This site has
a waterway (Serpentine River) that travels adjacent to the Lowlands Road reserve and
clearing is generally limited to tracks and fire breaks, with the exception of the south-
eastern corner, which has been historically cleared.

Encumbrances

· Access easement for the right of carriageway purposes

· Easement in favour of the electricity corporation

· Class A reserve for the purpose of conservation of flora and fauna limited to a
depth of 200 m from the natural surface

· Management Order - M845092
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Site aspect Description

Extent of site
environmental
values

· 926 ha - Caladenia huegelii potential habitat (Based on extent of Banksia
Woodlands) (Vegetation condition - Excellent - 354.88 ha; Very Good - 403.99
ha; Good - 165.75 ha; Degraded 1.35 ha)

· 926 ha - Banksia Woodland (Vegetation condition - Excellent - 354.88 ha; Very
Good - 403.99 ha; Good - 165.75 ha; Degraded - 1.35 ha)

· 1,122 ha - Carnaby's Black Cockatoo foraging habitat (High Value - 940.3 ha;
Low/Moderate Value - 181.7 ha)

· 1,063.72 ha - Forest Red-tailed Black Cockatoo foraging habitat (High Value -
940.3 ha; Low/Moderate Value - 181.7 ha)

· 1,023.65 ha - Bush Forever

· 8,096 - Black Cockatoo potential breeding trees.

The extent of Caladenia huegelii habitat, Banksia woodlands and Black Cockatoo
foraging habitat and vegetation condition is shown on Figure 54 and Figure 55.
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The Lowlands site’s environmental values are summarised in Table 73 and Figure 54, based on the
information presented in GHD (2020a). Vegetation condition mapping is provided in Figure 55.
Further information on the Lowlands site is provided in the Offsets Strategy (PTA 2020, Appendix
T).

Table 73: Lowlands site’s environmental values

Environmental
value Lowlands site description

Conservation
categories

· Class ‘A’ conservation status - 1,122 ha

· Bush Forever status - 1,122 ha (An amendment was approved on 28/02/2020 to Bush
Forever site 368 to reserve the land to Parks and Recreation and to rationalise the
boundary to the cadastre (WAPC 2019d, Government of WA 2020))

Native
vegetation

The site consists of approximately 1001.5 ha of native vegetation, in Excellent to Degraded
condition, with the majority of the vegetation in Excellent or Very Good condition. The site is
mostly covered by vegetation, with some access tracks and fire breaks.

Regional
vegetation
complexes

· Southern River Complex
· Dardanup Complex

· Guildford Complex
· Bassendean Complex-Central and South Complexes

Vegetation
types

· 712.6 ha - Eucalyptus Banksia woodland (EBw) (FCT21a and 23a)
· 63.2 ha - Allocasuarina Banksia woodland (ABw) (FCT-21c)
· 3.3 ha - Banksia ilicifolia woodland (Biw) (FCT22)

· 14.4 ha - Corymbia calophylla open woodland (Cw)
· 143.9 ha - Banksia Kunzea woodland (BKw) (FCT21c)

· 19.7 ha - Eucalyptus Melaleuca woodland (EMw) (FCT4)
· 36 ha - Eucalyptus rudis forest (Ef) (FCT11)

· 4.8 ha - Melaleuca woodland (Mw) (FCT5)
· 0.6 ha - Tuart woodland (Tw)

· 120.6 ha - Scattered natives over weeds (Sn)

· 16.9 ha - Tracks

Vegetation
condition

· 712.58 ha - Eucalyptus Banksia woodland (EBw) (FCT21a and 23a) (312.7 ha -
Excellent; 300.44 ha Very Good; 99.45 ha - Good)

· 63.23 ha - Allocasuarina Banksia woodland (ABw) (FCT-21c) (42.18 ha - Excellent;
21.05 ha - Very Good)

· 3.27 ha - Banksia ilicifolia woodland (Biw) (FCT22) (3.27 ha - Good)

· 14.37 ha - Corymbia calophylla open woodland (Cw) (14.37 ha - Good)
· 146.91 ha - Banksia Kunzea woodland (BKw) (FCT21c) (82.5 ha - Very Good; 63.06

ha - Good; 1.35 ha - Degraded)

· 19.69 ha - Eucalyptus Melaleuca woodland (EMw) (FCT4) (3.4 ha - Very Good; 15.57
ha - Good; 0.55 ha - Degraded)

· 19.69 ha - Eucalyptus rudis forest (Ef) (FCT11) (34.51 ha - Very Good; 1.53 ha -
Good)

· 4.82 ha - Melaleuca woodland (Mw) (FCT5) (4.66 ha - Good; 0.17 ha - Degraded)
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Environmental
value Lowlands site description

· 0.57 ha - Tuart woodland (Tw) (0.57 ha - Good)

· 120.66 ha - Scattered natives over weeds (Sn) (120.66 ha - Degraded)
· 16.69 ha - Tracks (16.69 ha - Completely Degraded)

Conservation
significant
communities

· Banksia woodlands of the SCP TEC

· Low lying Banksia attenuata woodlands or shrublands (SCP21c) PEC

· Banksia dominated woodlands of the SCP IBRA region PEC

· Tuart (Eucalyptus gomphocephala) woodlands of the SCP PEC

Priority flora Four conservation significant flora have historically been recorded within the survey area:
· Caladenia huegelii (listed as Endangered under the EPBC Act and Critically

Endangered under the BC Act)

· Drakaea elastica (listed as Endangered under the EPBC Act and Critically Endangered
under the BC Act)

· Johnsonia pubescens subsp. cygnorum (P2) listed by DBCA

· Dillwynia dillwynioides (P3) listed by DBCA

During the field survey a new location of Johnsonia pubescens subsp. cygnorum (P2) was
recorded.

Fauna habitat
types

Four broad fauna habitats were identified within the survey area based on the mapped
vegetation types:
· Mixed Eucalyptus Banksia Woodland

· Flooded Gum Melaleuca woodlands

· Riparian

· Pasture with scattered trees

Black Cockatoo
habitat

During the one day field visit, Carnaby’s Cockatoos were seen and heard calling over the
survey area. Forest Red-tailed Black Cockatoos were also observed feeding at two locations
during the subsequent two day field assessment. Foraging evidence (chewed Marri, Jarrah,
Banksia and Allocasuarina nuts) were recorded extensively throughout the Mixed Eucalyptus
Banksia Woodlands, and Scattered native tree habitat types with both Carnaby’s Cockatoo
and Forest Red-tailed Black Cockatoo distinctive mandible marks evident.
A summary of the Black Cockatoo habitat is provided below:

Habitat
Type

Extent
(ha) Comments

Breeding  1,122 Each of the habitat types provides for potential breeding habitat.

Foraging 1,122 The Mixed Eucalyptus Banksia woodland provide high foraging
potential, and the scattered natives, Flooded Gum Melaleuca
woodlands and Riparian habitat provide low to moderate potential
foraging habitat.

Roosting 36.6 Only the Riparian habitat was identified as being suitable for
roosting activities.
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Environmental
value Lowlands site description

Black Cockatoo
potential
breeding trees

GHD (2020a) states that the Lowlands site contains approximately 7.2 Black Cockatoo
potential breeding trees per hectare, totalling an estimated 8,096 Black Cockatoo potential
breeding trees within the site.

Habitat Vegetation Type Extent
(ha)

Potential
breeding trees -
mean (trees/ha)

Estimated potential
breeding trees in

habitat type

Mixed Eucalyptus Banksia
Sheoak woodland

940.3 6.3              5,923

Scattered native trees 120.6 2.4                 289

Flooded Gum Melaleuca
woodland

24.5 4                    98

Riparian 36.6 48.8              1,786

Total
1,122.0

-              8,096

Total estimated potential breeding trees /
ha at the site

7.2

Caladenia
huegelii
potential
habitat

923 ha of vegetation is considered to be Caladenia huegelii potential habitat,
assuming the following Banksia woodlands vegetation types provide suitable habitat;

· Eucalyptus Banksia woodland (EBw) (FCT21a and 23) - 712.6 ha
· Allocasuarina Banksia woodland (ABw) (FCT-21c) – 63.2 ha
· Banksia ilicifolia woodland (Biw) (FCT22) – 3.3 ha
· Banksia Kunzea woodland (BKw) (FCT21c) – 143.9 ha.

Wetlands According to GHD (2020a) and based on the DBCA Geomorphic Wetlands SCP database
(DBCA – 019), there are eight wetlands that occur within or intersect the Lowlands site:
· Two CCWs – 4.6 ha

- 3.17 ha - UFI 7296
- 1.43 ha - UFI 14848
· Four REWs – 10.64 ha

- 1.77 ha - UFI 7244
- 1.6 ha - UFI 14744
- 6.42 ha - UFI 14749
- 0.85 ha - UFI 14846
· Two MUWs – 104.89 ha

- 31.67 ha - UFI 15250
· 73.22 ha - UFI 16021
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Environmental
value Lowlands site description

Wetland
condition

Based on the GHD (2020a) survey report:
· Wetlands are comprised of the following habitat types:

- 24.5 ha of Moderate value Flooded Gum Melaleuca woodlands:
§ Corresponding vegetation associations: Mw, Cw
§ Comprised an overstorey of Paperbarks with occasional emergent Marri and

Flooded gum over sparse to dense shrublands and mixed herbs and sedges, and
introduced species such as Arum Lily.

§ Occurs in lower elevation poor retainage damplands and ephemeral swamp areas.
§ Moderate structural diversity, likely to be seasonally inundated.

- 36.6 ha of High value riparian habitat:
§ Corresponding vegetation associations: Ef, Emw, Tw.
§ Includes banks of the Serpentine River, the waterway and associated tributaries,

and sumpland areas.
§ Comprises dense and very tall stands of Flooded gum forest with occasional Tuart

and Paperbarks over Bracken and sedges.
· Corresponding vegetation types within the wetlands include:

- 19.7 ha of Eucalyptus Melaleuca woodland (EMw) (FCT4)
- 30 ha of Eucalyptus rudis forest (Ef) (FCT 11)
- 0.6 ha of Tuart woodland (Tw).
- 4.8 ha of Melaleuca woodland (Mw) (FCT5)
- 14.4 ha of Corymbia calophylla open woodland (Cw).

Wetland condition based on GHD (2020a) survey mapping data:
· 3.17 ha - UFI 7296 CCW – Good 2.67 ha, Degraded 0.50 ha.

· 1.43 ha - UFI 14848 CCW – Good 0.85 ha, Degraded 0.58 ha.

· 1.77 ha - UFI 7244 REW – Good 1.52 ha, Degraded 0.25 ha.

· 1.60 ha - UFI 14744 REW – Very Good 1.15 ha, Good 0.32 ha, Degraded 0.13 ha.

· 6.42 ha – UFI 14749 REW – Very Good 1.89 h, Good 4.52 ha, Degraded 0.01 ha.

· 0.85 ha – UFI 14846 REW – Degraded 0.85 ha.

· 31.67 ha - UFI 15250 MUW – Very Good 0.02 ha, Good 2.73 ha, Degraded 28.80 ha,
Completely Degraded 0.12 ha.

· 73.22 ha - UFI 16021 MUW – Very Good 4.07 ha, Good 13.24 ha, Degraded 52.64 ha,
Completely Degraded 3.27 ha.

CCWs are comprised of the following vegetation types and extents:
· 0.85 ha - Eucalyptus rudis forest 0.85 ha Good

· 2.68 ha - Corymbia calophylla open woodland 2.68 ha Good

· 1.07 ha - Scattered natives over weeds 1.08 ha Degraded

REWs are comprised of the following vegetation types and extents:
· 0.72 ha - Banksia Kunzea woodland 0.40 ha Very Good, 0.31 ha Good, 0.01 ha

Degraded

· 1.52 ha - Corymbia calophylla open woodland 1.52 ha Good

· 0.09 ha - Eucalyptus Banksia woodland 0.09 ha Very Good

· 7.08 ha - Eucalyptus Melaleuca woodland 2.56 ha Very Good, 4.52 ha Good

· 1.23 ha - Scattered natives over weeds 1.23 ha Degraded



411

Environmental
value Lowlands site description

Overlapping
environmental
values

The proposed physical portions of the Lowlands site applied as the offset for the MNES
environmental values (i.e. Banksia Woodlands of the SCP TEC, Carnaby’s, Baudin’s and
Forest Red-tailed Black Cockatoo foraging habitat and Black Cockatoo potential breeding
trees) will likely overlap.
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 Keysbrook site
The Keysbrook site (Figure 56) will be used to offset:

· 100% of the 1.9 ha of CCWs;

· 100% of the 0.5 ha of REW; and

· 100% of the 17.2 ha of Bush Forever.
A description of the Keysbrook Site is presented in Table 74. Additional information is provided in
the Offsets Strategy (PTA 2020, Appendix T).

The PTA is continuing to consult with the DPLH regarding METRONET offsets and future
discussions will include opportunities to conduct on-ground revegetation within Whiteman Park. For
example, revegetation may be considered within an existing Whiteman Park wetland as an alternate
to the Keysbrook site wetland offset discussed within this Offsets Strategy.

Table 74: Keysbrook site description

Site aspect Description

Name of site Keysbrook

Address 674 Yangedi Road, Keysbrook

Lot on Plan Lot 77 on Plan 000739

Local Government Shire of Serpentine Jarrahdale

Local Zoning Rural

Size 257 ha

Owner The site is owned by the WAPC.

Land manager The site is currently managed by the WAPC.

Allocation The site was purchased in 2018 and allocated to the PTA to offset METRONET
proposals.

Site Plan Figure 56: Keysbrook site

Layout The site is regular in shape with road frontages of approximately 1610 m to
both Elliot Road and Yangedi Road.

Encumbrances Nil

Extent of site environmental
values

GHD (2020b) mapped values:
· 99.94 ha of Banksia low woodlands (99.94 ha - Degraded Condition)

· 36.54 ha of Melaleuca spp. over a tall shrubland (9.28 ha - Good Condition;
and 27.26 ha - Degraded Condition)

· 1.67 ha of Melaleuca spp low open woodland (1.67 ha - Degraded
Condition)

· 4.35 ha of Melaleuca preissiana low woodland (4.35 - Good Condition)

· 110.48 ha of Black Cockatoo breeding habitat

· 246 ha of Black Cockatoo foraging habitat (99.94 ha - High Quality; 147.02
ha - Low quality)

· 110.48 ha of Black Cockatoo roosting habitat
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Site aspect Description

· 257 ha of Bush Forever

Extent of environmental values and vegetation condition are shown on
Figure 57 and Figure 58.

Wetlands

In accordance with DBCA data, the site contains approximately:
· 43.15 ha CCWs

· 15.17 ha of REWs

· 71.25 ha of Multiple use wetlands

Extent and location of wetlands are mapped in Figure 34.
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The Keysbrook site’s environmental values are summarised in Table 75 and Figure 57, based on
the information presented in GHD (2020b). Keysbrook site vegetation condition is provided in
Figure 58. Additional information is provided in the Offsets Strategy (PTA 2020, Appendix T).

Table 75: Keysbrook site’s environmental values

Environmental
value Keysbrook site description

Conservation
categories Bush Forever status – 257 ha

Native vegetation
The lot consists of approximately 152.25 ha of native vegetation, in Good to Degraded
condition. The site also includes 100.73 ha of Completely Degraded vegetation and 4.43
ha of open water associated with the wetlands.

Regional
vegetation
complexes

· Southern River Complex

· Bassendean Complex – Central and South.

Vegetation types

· 99.94 ha - Banksia low woodland (FCT23a)

· 36.54 ha - Melaleuca spp. over a tall shrubland (S01)

· 1.67 ha - Melaleuca spp. low open woodland (FCT15)

· 4.35 ha - Melaleuca preissiana low woodland (S01)

· 9.76 ha - Isolated native trees over weeds

· 100.73 ha - Cleared/ agricultural land

· 4.43 ha - Open water

Vegetation
condition

· 99.94 ha - Banksia low woodland (FCT23a) (99.94 ha -Degraded)

· 36.54 ha - Melaleuca spp. over a tall shrubland (S01) (9.28 ha - Good and 27.26
ha - Degraded)

· 1.67 ha - Melaleuca spp. low open woodland (FCT15) (1.67 ha - Degraded)

· 4.35 ha - Melaleuca preissiana low woodland (S01) (4.35 ha - Good)

· 9.76 ha - Isolated native trees over weeds (9.76 ha - Degraded)

· 100.73 ha - Cleared/ agricultural land (100.73 ha - Completely Degraded)

· 4.43 ha - Open water

Conservation
significant
communities

· Forests and woodlands of deep seasonal wetlands (SCP15) (TEC)

· Banksia dominated woodlands of the SCP IBRA region (PEC)

Priority flora

The desktop review noted that Stylidium longitubum (Priority 4) had historically been
recorded within the survey area, and the site could potentially contain five conservation
significant flora taxa. GHD (2020b) however did not record any priority species during
the survey.

Fauna habitat
types

The following four broad fauna habitats were identified within the survey area based on
the mapped vegetation types:
· Mixed Banksia Woodland
· Isolated native and planted trees over weeds
· Wetlands
· Melaleuca over tall shrubland
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Environmental
value Keysbrook site description

Black Cockatoo
habitat

During the GHD (2020b) survey, seven Forest Red-tailed Black Cockatoos were
observed within the Mixed Banksia Woodland. Feeding evidence on Marri nuts was also
recorded within the isolated native and planted trees over weeds habitat type. Both
Carnaby’s Cockatoo and Forest Red-tailed Black Cockatoo are known to breed and
roost in Marri, Jarrah and introduced eucalypts. The survey area is considered to
provide foraging habitat, but limited roosting habitat and very limited (to nil) potential
breeding habitat for both Black Cockatoo species.
A summary of the Black Cockatoo habitat is provided below:

Habitat
type Extent (ha) Comments

Breeding  110.48 Overall the habitats are likely to have very limited to
nil breeding habitat present, and where present, the
breeding habitat would be considered low quality. No
hollows or potential hollow trees were observed
during the reconnaissance level survey.

Foraging 99.94 ha of
High Quality
habitat
147.02 ha of
Low Quality
habitat

The foraging extent is based on high level vegetation
type (and fauna habitat) mapping, Mixed Banksia
Woodland (99.94 ha), isolated native and planted
trees over weeds (110.48 ha) and Melaleuca over tall
shrubland (36.54 ha) contain suitable feeding species
for Black Cockatoos.

Roosting 110.48 Overall the habitats are likely to have limited (to nil)
roosting habitat present, and where present, the
roosting habitat would be considered low quality. An
unconfirmed roost area (Department of Biodiversity,
Conservation and Attractions 2018) intersects the
southern boundary of the survey area.

Wetlands

According to GHD (2020b) and based on the DBCA Geomorphic Wetlands SCP
database (DBCA – 019), there are 11 wetlands that occur within or intersect the
Keysbrook site:
· Five CCWs – 42.18 ha

- 3.41 ha - UFI 7000
- 14.06 ha - UFI 14725
- 6.8 ha - UFI 14727
- 4.02 ha - UFI 14763
- 13.89 ha - UFI 14798
· Two REWs – 15.17 ha

- 10.51 ha - UFI 7031
- 4.66 ha - UFI 14796
· Four MUWs – 72.22 ha

- 0.05 ha - UFI 14712
- 0.97 ha - UFI 14726
- 34.74 ha - UFI 15246
- 36.46 ha - UFI 16021
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value Keysbrook site description

Wetland condition  Based on the GHD (2020b) report the following vegetation types were identified within
the Keysbrook site that are associated with wetlands:
· 1.67 ha of Melaleuca spp. low open woodland - Melaleuca preissiana, Melaleuca

teretifolia and Melaleuca viminea low open woodland over *Cotula coronopifolia,
*Crassula natans and Lemna disperma herbland (inundated) in Degraded condition
(FCT 15);

· 4.35 ha of Melaleuca preissiana low woodland - Melaleuca preissiana low
woodland over open water in Good condition (S01); and

· 36.54 ha of Melaleuca spp. over a tall shrubland - Eucalyptus rudis isolated trees
over Melaleuca preissiana and Melaleuca rhaphiophylla low open forest over
Astartea scoparia, Melaleuca teretifolia and Kunzea glabrescens tall shrubland
over Juncus pallidus and Lepidosperma spp. open sedgeland, (S01) comprised:

- 9.28 ha in Good condition
- 27.26 ha in Degraded condition.

Wetland condition based on GHD (2020b) survey mapping data:
· 3.41 ha - UFI 7000 CCW - Good 1.26 ha, Degraded 2.11 ha, Completely Degraded

0.04 ha.

· 14.06 ha - UFI 14725 CCW - Good 0.88 ha, Degraded 4.51 ha, Completely
Degraded 8.57 ha, Open Water 0.1 ha.

· 6.8 ha - UFI 14727 CCW - Good 3.8 ha, Completely Degraded 0.13 ha, Open Water
2.87 ha.

· 4.02 ha - UFI 14763 CCW - Good 1.21 ha, Degraded 2.81 ha.

· 13.89 ha - UFI 14798 CCW - Good 5.46 ha, Degraded 6.79 ha, Completely
Degraded 1.64 ha.

· 0.05 ha - UFI 14712 MUW - Degraded 0.03 ha, Completely Degraded 0.02 ha.

· 0.97 ha - UFI 14726 MUW - Good 0.14 ha, Completely Degraded 0.17 ha, Open
Water 0.66 ha.

· 34.74 ha - UFI 15246 MUW - Good 0.43 ha, Degraded 8.72 ha, Completely
Degraded 25.59 ha.

· 36.46 ha - UFI 16021 MUW - Good 0.43 ha, Degraded 11.38 ha, Completely
Degraded 23.84 ha, Open Water 0.81 ha.

· 10.51 ha - UFI 7031 REW - Degraded 1.83 ha, Completely Degraded 8.68 ha.

· 4.66 ha - UFI 14796 REW - Degraded 2.77 ha, Completely Degraded 1.89 ha.

CCWs are comprised of the following vegetation types and extents:
· 19.46 ha - Melaleuca spp. over a tall shrubland 8.81 ha Good, 10.65 ha Degraded

· 3.8 ha - Melaleuca preissiana low woodland 3.8 ha Good

· 4.25 ha - Banksia low woodland 4.25 ha Degraded

· 1.32 ha - Melaleuca spp. low open woodland 1.32 ha Degraded

· 10.38 ha - Cleared 10.38 ha Completely Degraded

Overlapping
environmental
values

The DBCA geomorphic wetlands datatset (DBCA-019) mapped CCWs at Keysbrook
are located within Bush Forever site 77, therefore the proposed physical portions of the
Keysbrook site applied as the offset for CCWs and Bush Forever will likely overlap.
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 Direct offset objectives
In general, the objective of the PTA’s acquired offset sites is to provide locations with similar
environmental values and MNES values, with secure tenure for conservation, as those being
impacted by the Proposal. This includes offsetting the impacted Banksia Woodlands TEC,
Carnaby’s, Baudin’s and Forest Red-tailed Black Cockatoo foraging habitat, CCWs, one REW
wetland and Bush Forever values, addressing (where relevant):

· Approved Conservation Advice (incorporating listing advice) for the Banksia Woodlands of
the Swan Coastal Plain Ecological Community (TSSC 2016a).

· Carnaby's Cockatoo (Calyptorhynchus latirostris) Recovery Plan (DPAW, 2013).

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

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

 Security of the offset sites
All offset sites are owned by the State. In particular, State ownership of Bush Forever sites improves
long-term environmental benefit in accordance with State Planning Policy 2.8 (WAPC 2010) as
private owners of Bush Forever sites are not obligated to maintain the vegetation.

Both Lowlands and Keysbrook have been accepted by the State and/or Commonwealth (where
applicable) as offset sites for the METRONET program.

By acquiring sites that have a greater capacity for offsets than currently required, the PTA can
provide funding to the management body for continued on-ground management through various
METRONET proposals, aiding in the long-term management of offset sites.

 On-ground management
In order to achieve the offset site objectives, the PTA provide a monetary contribution to, and liaise
with the management body (DBCA or Shire of Serpentine Jarrahdale), to fund on-ground
management activities with a view to maintaining the site’s environmental values.

As a minimum, management activities are proposed to:

· Avert the risk of loss of environmental values over time through the maintenance of the
viability of the habitat.

· Provide protection and avoid loss of important habitat for all three Black Cockatoo species.

· Address threatening processes.

· Provide secure management arrangements for long-term conservation.
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Depending on the offset site, management measures may include the following:

· Install, maintain and/or fix perimeter fences, including lockable access gates.

· Remove rubbish or any onsite structures.

· Conduct weed mapping surveys and targeted weed control programs.

· Engage a field officer to manage the site works.

· Install and/or maintain fire breaks.

· Conduct feral animal and/or kangaroo control programs.

· Undertake vegetation condition inspections.

· Development of a site management plan.

 Indirect Black Cockatoo research proposal offset
The PTA proposes to provide funding to Murdoch University to finance Black Cockatoo research.
Murdoch’s research proposal (Warren et al. 2019) is being considered by the PTA and negotiations
are ongoing. Funding for research is intended to comprise 10% of the total Carnaby’s, Baudin’s and
Forest Red-tailed Black Cockatoo offset requirement, when delivered in addition to the land
acquisition component outlined in the Offsets Strategy (PTA 2020, Appendix T).

Murdoch’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 tracking Carnaby’s
Black Cockatoos at key breeding sites to better understand movement dynamics of this species
across its distribution range. The data and information collated will allow collaborators to develop
policies and take action to manage land changes and build resilience into modified landscapes to
address black cockatoo declines.

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 Black Cockatoo’s, Baudin’s Cockatoos and Forest red-tailed Black
Cockatoos across their distribution 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 forest region and at
breeding sites.
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· Correlation of realised species movement ecology with existing population viability analysis
models.

· Facilitation of consultation with local, State and Federal governments 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.

Further information regarding the Black Cockatoo Research Proposal, including specific site
information and application of State and Commonwealth offsets policy and guidance is provided in
the Offsets Strategy (PTA 2020, Appendix T).

 Offset proposal governance
This section describes the governance structure for the offsets. Governance will be specified and
bound within specific Memorandum of Understanding (MOU) and/or Grant agreements.

 Timelines and milestones
Milestones and timing for implementation of offsets including funding and delivery of offsets will be
agreed with the DBCA, SSJ, Murdoch University and WAPC as part of the development of the
various MOUs or other mechanisms. Timeline progression, achievement of milestones and budget
will be reported monthly or annually in accordance with the terms of the MOU.

 Offsets quantification
Both the Lowlands and Keysbrook sites have previously been used as environmental offsets to
counterbalance impacts from the METRONET Thornlie-Cockburn Link (TCL) Proposal. An overview
of the extent and location of environmental values and MNES applied as an offset for the TCL
Proposal is provided in Table 76. Table 76 supports the PTA’s position that there is sufficient quantity
of suitable and applicable offsets available to use the Lowlands and Keysbrook sites as offset sites
for this Proposal. Final offset allocation mapping for this Proposal will be provided in the Final Offsets
Strategy.
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Table 76: Proposal offsets quantification table

Offset site Environmental
value/MNES Listing Proposal

Footprint -
estimated
impact (ha)

Footprint -
estimated
required
offset (ha)

Total
attributed to
offset sites
(ha)

Total
available at
offset site
(ha)

Quantity
remaining at
offset site
(ha)

See
Figure

Lowlands
site

Banksia Woodlands of
the Swan Coastal Plain
(SCP) Threatened
Ecological Community
(TEC)

MNES

TCL 2.9 13.59

75.93 937.24 861.37 1
Malaga to
Ellenbrook Rail
Works (this
Proposal)

10.05 63.24

Carnaby’s Cockatoo
foraging habitat (90%
offset)

State &
Commonwealth
MNES

TCL 23 137.1

478

1,063.72 585.72

2
Malaga to
Ellenbrook Rail
Works (this
Proposal)

81.4 340.9

Forest Red-tailed Black
Cockatoos foraging
habitat (90% offset),
including Baudin’s for
TCL

TCL 16.2 96.7

356.80 3Malaga to
Ellenbrook Rail
Works (this
Proposal)

68.1 260.1

Baudin’s Black
Cockatoos foraging
habitat (90% offset)

Malaga to
Ellenbrook Rail
Works (this
Proposal)

81.4 284.1 284.1 3

Black Cockatoo potential
breeding trees

TCL 48 trees 144 trees

1,413 trees 8,096.89
trees

6,683.89
trees 4

Malaga to
Ellenbrook Rail
Works (this
Proposal)

423 trees 1,269 trees
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Offset site Environmental
value/MNES Listing Proposal

Footprint -
estimated
impact (ha)

Footprint -
estimated
required
offset (ha)

Total
attributed to
offset sites
(ha)

Total
available at
offset site
(ha)

Quantity
remaining at
offset site
(ha)

See
Figure

Keysbrook
site

Bush Forever site 304
(Whiteman Park)

State

TCL 3 6

40.4 257 216.6

5

Malaga to
Ellenbrook Rail
Works (this
Proposal)

17.2 34.4

Conservation Category
Wetlands

TCL 3.2 9.6

15.3 43.15 27.85
Malaga to
Ellenbrook Rail
Works (this
Proposal)

1.9 5.7

Resource Enhancement
Wetlands

Malaga to
Ellenbrook Rail
Works (this
Proposal)

0.8 1.5 1.5 15.17 13.67 5
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 Monitoring to assess offset implementation
The PTA will monitor offset delivery, implementation of management measures and overall progress
through liaison with the DBCA, SSJ and Murdoch University and review of monthly or annual reports.
This process will be conducted in accordance with the MOUs/Grant Agreements and would include
reporting on the completed management measures, those scheduled, those not completed and
allocated budget. Specific monitoring results will also be reported.

The MOU or other mechanism between the SSJ/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.

 Reporting and timing
The PTA will provide an annual Compliance Assessment Report to DWER and/or DAWE (as
required) 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.

· An evaluation of the results of site assessments and monitoring to identify progress in
meeting the success criteria.

 Financial arrangements
The PTA will fully fund the relevant actions proposed under the Offsets Strategy (PTA 2020,
Appendix T) including the:

· Provision of funding for on-ground management measures to maintain the offset sites’
vegetation condition and habitat.

· Contribution of funding to Murdoch University for the Black Cockatoo research proposal.

 Review, revision and finalisation
The Offsets Strategy (PTA 2020, Appendix T) will be revised based on one or more of the following:

· Notification of environmental conditions (under both the EP Act and EPBC Act);

· Confirmation of the final project footprint (if changed);

· Revision of significant environmental impacts (if required);

· Receipt of information addressing any data gaps (if required and where available); and

· Any additional offset sites that become available for use in METRONET projects (if suitable
or preferable).

The Offsets Strategy (PTA 2020, Appendix T) will be finalised following comments from regulators,
conditions imposed by the State and/or Commonwealth and results of ongoing PTA investigations
into suitable offset land acquisition sites.

 Conclusion
After considering all the information provided in the State and Commonwealth guidance documents
and tools, the holistic environmental value of an impacted factor, including information specific to the
Proposal, the PTA has calculated the significant residual environmental impacts.
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The PTA propose to use direct land acquisition offsets and one indirect research offset to
counterbalance the significant residual impacts from the Proposal. The sites selected as offset sites
are owned by the State and are managed (or will be managed) by the DBCA or SSJ.

The PTA has provided this strategy to demonstrate the approach to offsets; to demonstrate offsets
are available for counterbalancing the significant residual impacts of the Proposal, and that proposed
offsets meet both State and Commonwealth requirements.
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12.  Matters of National Environmental Significance
The EPBC Act is administered by the DAWE 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.

The Proposal was referred to DAWE on 23 September 2019 (EPBC 2019-8546) and on 24
December 2019 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 has since been determined to be an accredited
assessment and the relevant MNES will be assessed by the EPA on behalf of DAWE based on
information contained within this ERD.

The Proposal, hereafter in this chapter of the ERD referred to as the Proposed Action so as to align
with the EPBC Act, includes 13 km of narrow-gauge dual track railway line from the eastern edge of
Tonkin Highway road reserve in Malaga to Ellenbrook. The Proposed Action aligns with the State
Government’s long-term vision for a public transport network to support a population of 3.5 million
people. As indicated in chapters 5, 6 and 8 studies relevant to MNES have been undertaken both
within and adjacent to the 463.8 ha Development Envelope. The Proposed Action Footprint covers
249 ha and will result in the direct loss of up to 152.1ha of native vegetation.

A more detailed description of the Proposed Action is provided in 2.3 and illustrated in Figure 1.

 MNES assessment
The potential impacts of the Proposed Action were considered with reference to the following policy
documents and guidelines:

· Department of Environment, Water, Heritage and the Arts (DEWHA) (2013a). 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 (DotEE) (2019a). 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) (2016a). 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)
(2012c). EPBC Act Referral Guidelines for Three Black Cockatoo Species.
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· Forest Black Cockatoo (Baudin’s Cockatoo Calyptorhynchus baudinii and Forest Red-tailed
Black Cockatoo Calyptorhynchus banksii naso) Recovery Plan (DEC 2008).

· Carnaby's Cockatoo (Calyptorhynchus latirostris) Recovery Plan (DPAW 2013).

· Department of the Environment and Conservation (DEC) (2009b). Giant Spider Orchid
(Caladenia huegelii) Recovery Plan.

· Threatened Species Scientific Committee (TSSC) (2018a) Approved Conservation Advice
for the Black-stripe Minnow conservation advice.

· Threatened Species Scientific Committee (TSSC) (2018b) Approved Conservation Advice
for the Carter’s Freshwater Mussel.

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

· Environmental Protection Authority (EPA) (2016e) Technical Guidance – Terrestrial Fauna
Surveys.

A summary of technical studies and description of factors for the relevant MNES is provided in the
following sections:

· Section 5: Flora and Vegetation;

· Section 6: Terrestrial Fauna; and

· Section 8: Inland Waters.
An understanding of environmental values of the Proposed Action related to the EPBC Act was
determined through a review of:

· EPBC Protected Matters Search Tool (5km radius UX7KXM undertaken on 12/09/2019).

· Previous environmental assessments including flora and fauna surveys and groundwater
investigations.

· Known and available scientific information on relevant EPBC Act listed species regarding
their habitat needs and requirements.

The Proposed Action has the potential to have a significant impact on values of MNES aspect
Threatened Species and Communities, as indicated in Table 77. All MNES values that impacted are
assessed in the following sections. This includes an assessment of significance and consideration
of the relevant recovery plan or key threats associated with species and communities in the absence
of a recovery plan.

Table 77: Assessment of MNES

MNES Aspect MNES within Development
Envelope

Impact Assessment

Listed Threatened
Species and
Communities.

One Threatened Ecological
Community, Banksia Woodlands
of the Swan Coastal Plain –
Endangered.
Habitat for Threatened flora
species, Caladenia huegelii
(Grand Spider Orchid) –
Endangered.
Three Threatened fauna
species:
· Carnaby’s Cockatoo

(Calyptorhynchus latirostris)
– Endangered.

The Proposed Action will result in direct loss of:
· 10.05 ha of Banksia Woodlands of the SCP TEC

· 54.1 ha of medium to high quality and 27.3 ha of
low quality foraging habitat for Carnaby’s Cockatoo.

· 38 ha medium to high quality and 30.2 ha Low
quality Forest Red-tailed Black Cockatoo foraging
habitat.

· 42.8 ha medium (no high) quality and 38.6 ha low
quality foraging habitat for Baudin’s Cockatoo.

· 423 Black Cockatoo potential breeding trees,
including 33 trees with hollows >10cm.
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MNES Aspect MNES within Development
Envelope

Impact Assessment

· Forest Red-tailed Black
Cockatoo (Calyptorhynchus
banksii naso) – Vulnerable.

· Black-stripe Minnow
(Galaxiella nigrostriata) –
Endangered.

· Carter’s Freshwater Mussel
(Westralunio carteri) –
Vulnerable.

· Caladenia huegelii suitable habitat.

Potential Indirect impacts on habitat quality of:
· Banksia Woodlands TEC.

· Black Cockatoo potential breeding trees and
foraging and roosting habitat.

· Potential Black-stripe Minnow habitat.

· Potential Carter’s Freshwater Mussel habitat.

Listed Migratory
Species

One Migratory fauna species,
Glossy Ibis (Plegadis falcinellus).

The Glossy Ibis was recorded at Horse Swamp in
Whiteman Park, approximately 240 m from the Proposed
Action. The habitat within the Development Envelope is
not critical for the survival of this species and the species
is expected to move to adjacent areas when disturbed.
There is potential habitat in the local area. It is considered
unlikely the Glossy Ibis will be significantly impacted by
the Proposed Action.

Ramsar wetlands
of international
importance

None. No impact.

Commonwealth
marine
environment

None. No impact.

World heritage
properties

None. No impact.

National heritage
Places

None. No impact.

Great Barrier Reef
Marine Park

None. No impact.

Nuclear Actions None. No impact.

A water
resources, in
relation to coal
seam gas
development and
large coal mining
development

None. No impact.

The Proposed Action will not affect any Commonwealth land and is not being undertaken by a
Commonwealth agency.

 Listed threatened flora species
The Protected Matters Search Tool (PMST) Report identified 20 threatened flora species having the
potential to occur in the vicinity of the Proposed Action. Two additional species were identified by
RPS (2020) as potentially occurring and were included in the assessment of threatened flora. Table
75 presents an assessment of the likelihood of the 22 threatened flora species occurring is presented
in Table 78, informed by flora and vegetation surveys undertaken for the Proposed Action.
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Of the 22 species, only Caladenia huegelii (Grand Spider Orchid) had a high likelihood of occurrence.
Suitable habitat is present within the Development Envelope but targeted surveys have not
confirmed its presence (RPS 2020). Another three species were considered to have a moderate
likelihood of occurrence, with the remaining 18 species considered unlikely to occur.

Subsequent survey effort (RPS 2020) ruled out the presence of all species but noted that inferred
suitable habitat for Caladenia huegelii existed within the Development Envelope. The potential
occurrence of Caladenia huegelii is discussed in detail below.

Table 78: Threatened flora that may occur in the vicinity of the Proposed Action

Species Cons.
Status

Likelihood1

Slender Andersonia
Andersonia gracilis

E Unlikely.
The species occurs in damp black, sandy clay flats near swamps in open
low heath with Calothamnus hirsutus, Verticordia densiflora, Kunzea
recurva and Banksia telmatiaea over sedges (DEC 2006). There is no
suitable habitat present in the Development Envelope and no known
occurrences in the vicinity.

Dwarf Green
Kangaroo Paw
Anigozanthos viridis
subsp.
terraspectans

V Unlikely.
This species is restricted to an area west of Cataby (approximately 130
km north of the Development Envelope) where it grows in winter-wet
depressions on grey sandy clay loam, or grey sand (DEWHA 2008e).
There is no suitable habitat present in the Development Envelope and no
known occurrences in the vicinity.

Grand Spider Orchid
Caladenia huegelii

E High.
This species has been recorded at several locations within 5 km of the
Proposed Action, including a known record in the adjacent Whiteman
Park, approximately 5 km north of Malaga Station and 2 km west of the
Gnangara Road underpass (Figure 14). It grows in well-drained, deep
sandy soils in low mixed woodlands of Coast Banksia (Banksia
attenuata), Firewood Banksia (Banksia menziesii), Holly-leaved Banksia
(Banksia ilicifolia), Western Sheoak (Allocasuarina fraseriana) and Jarrah
(Eucalyptus marginata) (DAWE 2020).

Gingin Wax
Chamelaucium sp.
Gingin (N.G.
Marchant 6)

E Unlikely.
Habitat includes white/yellow sand supporting open low woodland with
Eucalyptus todtiana, Banksia attenuata and Hibbertia sp. (DAWE 2020)
This species is restricted to the Gingin/Chittering area (approximately 60
km north east of the Development Envelope) (DAWE 2020) where it
occurs in a 3 km range. There is no suitable habitat present in the
Development Envelope and no known occurrences in the vicinity.

Swamp Starflower
Calytrix breviseta
subsp. breviseta

E Moderate.
This species has been historically recorded at Gosnells and Bellevue
(approximately 30 to 40 km south of the Development Envelope),
although recently it is confined to the Kenwick area including Brixton
Street Wetlands (TSSC 2015). It grows on swampy clay flats (WAH 2020).
There is no suitable habitat present in the Development Envelope and no
known occurrences in the vicinity.
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Species Cons.
Status

Likelihood1

Wavy-leaved
Smokebush
Conospermum
undulatum

V Unlikely.
The closest locations of this species are approximately 10 km southeast
of the Development Envelope in Redcliffe (RPS 2020). It is known to occur
on sand and sandy clay soils, often over laterite, on flat or gently sloping
sites between the Swan and Canning Rivers. It can also occur in
association with Banksia and Jarrah/ Marri woodland, including the
SCP20a ecological community.
This species has the potential to occur, however it has not been recorded
during any of the three field surveys (RPS 2020). The species is a
prominent shrub and readily identified in the field. It is therefore unlikely
to be present within the Development Area and is unlikely to be impacted
as a result of the Proposed Action.

Muchea Bell
Darwinia foetida

CE Unlikely.
Habitat includes grey-white sand on swampy seasonally wet sites, often
found alongside sumpland (DAWE 2020). It is found on winter-damp to
wet clay under Regelia inops and Kunzea recurva tall shrubland over
Hypocalymma angustifolium low shrubland or low Melaleuca spp.
shrubland (DAWE 2020). There is no suitable habitat present in the
Development Envelope and no known occurrences in the vicinity.

Diplolaena andrewsii E Unlikely.
Known from only two locations from loam and clay soils of granite
outcrops and hillsides in the Darling Scarp (TSSC 2018c). There is no
suitable habitat present in the Development Envelope and no known
occurrences in the vicinity.

Tall Donkey Orchid
Diuris drummondii

V Moderate.
Found in low-lying depressions in peaty and sandy clay swamps. Plants
are frequently observed standing in several centimetres of water even
during the summer flowering period (DAWE 2020). There is potentially
marginal habitat present in the Development Envelope however it has not
been recorded during any of the three field surveys (RPS, 2019a) but
there are no known occurrences in the vicinity.

Purdie’s Donkey-
orchid
Diuris purdiei

E Unlikely.
This species 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, Eucalyptus calophylla, Eucalyptus
marginata, and Nuytsia floribunda (DEWHA 2008f) There are no known
records in the vicinity of the Development Envelope and suitable habitat
is marginal.

Glossy-leafed
Hammer Orchid
Drakaea elastica

E Unlikely.
This species grows on bare patches of sand within otherwise dense
vegetation in low-lying areas alongside winter-wet swamps, typically in
Banksia woodland or Kunzea glabrescens thicket vegetation (DEC
2009a). To survive, the orchid relies on a specific fungus that assists
germination and provides nutrients. It is also dependent on a single
species of wasp that pollinates its flowers (DAWE 2020).
There is no suitable habitat present in the Development Envelope and no
known occurrences in the vicinity.

Dwarf Hammer-
orchid
Drakaea micrantha

V Unlikely.
This species is found on dark, grey to blackish, sandy clay-loam in winter-
wet depressions or swamps (DEWHA 2008h). There is no suitable habitat
present in the Development Envelope and no known occurrences in the
vicinity.

Keighery’s
Eleocharis
Eleocharis keigheryi

V Moderate.
Known from clay, sandy loam. Emergent in freshwater, creeks, claypans
(WAH 2020). Following several field surveys and targeted surveys, this
species was not recorded in the Development Envelope, and potential
habitat is considered marginal.
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Species Cons.
Status

Likelihood1

Cadda Road Mallee
Eucalyptus x
balanites

E Unlikely.
Habitat includes light coloured sandy soils over laterite, consisting of
gently sloping heathlands; open mallee woodland over shrubland or
heathland with emergent mallees (DEC 2004). There is no suitable habitat
present in the Development Envelope and no known occurrences in the
vicinity.

Christine’s Grevillea
Grevillea christineae

E Unlikely.
This species is restricted to Moora, Merredin, Northampton, Watheroo
and Goomalling where it grows on weed-infested road verges, but prefers
moist areas including drainage lines and outcropping granite (DEWHA
2008g). There is no suitable habitat within the Development Envelope and
no known records in the vicinity.

Curved-leaf
Grevillea
Grevillea curviloba
subsp. curviloba

E Unlikely.
This species is geographically restricted with a range of less than 20 km.
It is associated with the Muchea Limestone community and known to
occur on winter wet, deep peaty grey sands over limestone (TSSC
2016b). The nearest known location is along Railway Parade in Muchea.

Beaked
Lepidosperma
Lepidosperma
rostratum

E Unlikely.
This species grows in peaty sand and clay amongst low heath, in winter-
wet swamps (DAWE 2020). There is no suitable habitat within the
Development Envelope and no known records in the vicinity.

Keighery’s
Macarthuria
Macarthuria
keigheryi

E Unlikely.
This species is known from six populations, the closest five populations
are all in the vicinity of Welshpool and Kewdale which is more than 15 km
from the Proposed Action where it is known from low-lying winter-wet
damp grey/white sands (DEC 2009c). There is no suitable habitat present
in the Development Envelope and no known occurrences in the vicinity.

Selena’s Synaphea
Synaphea sp.
Fairbridge Farm (D.
Papenfus 696)

CE Unlikely.
Grows on grey, clayey sand with lateritic pebbles in low woodland areas
near winter-wet flats (DAWE 2020). There is no suitable habitat within the
Development Envelope and no known records in the vicinity.

Cinnamon Sun
Orchid
Thelymitra
dedmaniarum

E Unlikely.
This species grows in Eucalyptus wandoo and Eucalyptus accedens
woodlands on red-brown sandy-loam soil associated with dolerite and
granite outcrops (TSSC 2016c). There is no suitable habitat within the
Development Envelope and no known records in the vicinity.

Star Sun-orchid
Thelymitra stellata

E Unlikely.
This species grows among low heath and scrub in Eucalyptus marginata
and E. wandoo woodland, both on ridges and slopes, flats and also on
riverbanks and breakaways (DAWE 2020). Soil types are red, brown,
yellow, or grey sandy loams clay or gravel over laterite or gravel (DAWE
2020). There is no suitable habitat within the Development Envelope and
no known records in the vicinity.

Swan Hydatella
Trithuria occidentalis

E Unlikely.
This species prefers the edge of shallow, winter-wet claypans in very open
shrubland of Melaleuca lateritia (Coffey 2015a). This species has not
been recorded within the Development Envelope during surveys
conducted for this Proposed Action, or in the vicinity (Coffey 2015a; RPS
2020). It is therefore unlikely to occur following the considerable field
survey effort.

1. EPBC Act: CE Critically Endangered, E Endangered, V Vulnerable
1.  High: known to occur within 1 km and suitable habitat present

Moderate: Suitable habitat present
Unlikely: No suitable habitat present
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 Listed threatened fauna species
The PMST search identified 19 threatened fauna species likely to occur within 3 km of the Proposed
Action. An assessment of likelihood of occurrence was undertaken for these 19 species (Table 79).
Of the 19 threatened fauna species identified, two species have been recorded within the
Development Envelope, three species have either been recorded near the Development Envelope
or suitable habitat for these species occurs within the Development Envelope.  These species are:

· Carnaby’s Cockatoo (Calyptorhynchus latirostris) – known to occur

· Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso) – known to occur

· Baudin’s Cockatoo (Calyptorhynchus baudinii) – known to forage within Whiteman Park

· Black-stripe Minnow (Galaxiella nigrostriata) – potential suitable habitat

· Carter’s Freshwater Mussel (Westralunio carteri) – known to occur downstream

The likelihood and significance assessments were informed by terrestrial, invertebrate and aquatic
surveys commissioned by PTA for the Proposed Action (see Section
Details regarding distribution and habitat are provided in Table 79.

Table 79: Threatened fauna that may occur in the vicinity of the Proposed Action
Species Cons.

Status1
Likelihood2

Birds

Carnaby’s Cockatoo
Calyptorhynchus
latirostris

E Recorded.
Carnaby’s Cockatoo were observed foraging during the current survey
and have previously been observed foraging and flying in various
locations in the Development Envelope (ELA 2020, Terrestrial
Ecosystems 2018, Coffey 2015a, DBCA 2019a). Suitable foraging and
potential breeding and roosting habitat occur within parts of the
Development Envelope.

Baudin’s Cockatoo
Calyptorhynchus
baudinii

E Potential (vagrant).
There are a few records of Baudin’s Cockatoo in proximity to the
Proposed Action, but no records within the Development Envelope itself.
The species may infrequently be seen foraging in proximity to the area
but would typically return to the Darling Range to roost at night. They are
highly unlikely to breed in this location and not likely to rely on foraging
or roosting habitat within the Development Envelope.

Forest Red-tailed
Black Cockatoo
Calyptorhynchus
banksii naso

E Recorded.
Forest Red-tailed Black Cockatoo were recorded foraging on numerous
occasions during fauna surveys in the area (ELA 2020, Terrestrial
Ecosystems 2018, AECOM 2016, Coffey 2015a). There are also
numerous records of the species in proximity to the Development
Envelope (DBCA 2019a). Suitable habitat for the species occurs within
the Paddocks with Eucalyptus/ Corymbia and Mixed Eucalyptus/
Corymbia Woodland habitats in the Development Envelope.

Australasian Bittern
Botaurus
poiciloptilus

E Unlikely.
The species mainly occurs further south in south-west WA. A recent
waterbird survey undertaken by Terrestrial Ecosystems (2019) identified
that there was a lack of suitable habitat available for many waterbird
species in the vicinity of the Proposed Action. This species is therefore
considered unlikely to occur.
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Species Cons.
Status1

Likelihood2

Curlew Sandpiper
Calidris ferruginea

CE Unlikely.
The species may be an irregular visitor in small numbers as there is some
suitable habitat within 500m of the Development Envelope (Bamford
pers. comm. 2020).

Malleefowl
Leipoa ocellata

V Unlikely.
Not present in the vicinity of the Proposed Action.

Eastern Curlew
Numenius
madagascariensis

CE Unlikely.
Infrequent visitor to Perth metropolitan region. There is no suitable habitat
present within the Development Envelope and no known records of it
occurring in the area. This species does not breed in Australia.

Fairy Prion
(southern)
Pachyptila turtur
subantarctica

V Unlikely.
There is no suitable habitat present for this sea bird within the
Development Envelope and no known records of it occurring in the area.

Australian Painted
Snipe
Rostratula australis

E Unlikely.
Australian Painted Snipe are most common in Eastern Australia and are
rarely recorded in Western Australia (DotEE 2019d). The species is
considered unlikely to occur anywhere in the Development Envelope.

Insect
Douglas’ Broad-
headed Bee
Hesperocolletes
douglasi

CE Unlikely.
Very little is known of this species and floristic associations are still being
determined with the currently known list including Philotheca spicata,
Patersonia occidentalis, two species of Stylidium, a species of Scaevola
and species from Fabaceae and Myrtaceae (Invertebrate Solutions
2020). The species has a Low probability of being present within the
Development Envelope due to its restricted distribution and the small
area of potential habitat present within the Development Envelope
(Invertebrate Solutions 2020).

Short-tongued bee
Leioproctus
douglasiellus

CE Unlikely.
The native bee species Leioproctus douglasiellus, is known from the
Swan Coastal Plain (SCP) where it has been recorded from Kenwick
wetlands, Cannington and Forrestdale Lake and near Lithgow in the Blue
Mountains of NSW (ALA 2019). It has been found on two plant

species: Goodenia filiformis and Anthotium junciforme. Due to the
absence of both of these flora species within the Development Envelope
(RPS 2020) it is considered to have a Low likelihood of occurrence. This
species was not recorded during the 2019 survey and so no significant
impacts are anticipated to occur to this species.

A Native Bee
Neophasiphae
simplicior

CE Unlikely.
This native bee has distribution in Western Australia from north of
Geraldton, through the coastal fringe and along the southern coast to
Cape Arid National Park (ELA 2019). Most available records from the
SCP are historical in nature and its current status in the Perth
metropolitan area is unknown.

Mammal
Woylie
Bettongia penicillata
ogilbyi

E Unlikely.
There is a translocated population of Woylie within Whiteman Park in the
Woodland Reserve, which is a fenced and protected zone (WAPC, 2018)
1 km from the Development Envelope. This species does not occur
outside the fenced reserve, no suitable habitat is present in the
Development Envelope and there have been no recent (wild) records.
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Species Cons.
Status1

Likelihood2

Chuditch
Dasyurus geoffroii

V Unlikely.
There are no known established populations of Chuditch within the
Greater Perth metropolitan area, however there are some records of the
species on the outskirts of the greater Perth metropolitan region (Bamford
pers. comm. 2020). There is a lack of suitable habitat for this species
within the Development Envelope and so the species is considered
unlikely to occur (ELA 2020).

Black-flanked Rock-
wallaby
(Petrogale lateralis)

EN Unlikely.
The species inhabits rocky areas and it is highly unlikely to occur in the
Development Envelope due to a lack of suitable habitat (Bamford pers.
comm. 2020).

Western Ringtail
Possum
Pseudocheirus
occidentalis

CE Unlikely.
The Proposed Action is outside the known distribution of this species.

Aquatic Fauna
Black-stripe Minnow
Galaxiella
nigrostriata

E Unlikely.
This species has been recorded at Melaleuca Park approximately 12 km
north of the Proposed Action. Suitable habitat is present in Bennett Brook
although it was not recorded during aquatic fauna surveys in 1997-98 or
2006 (North Metro Catchment Group 2006). An extensive fish survey of
30 sites conducted in 1997 & 1998 within Bennett Brook catchment,
which includes the interconnected system of wetlands within Whiteman
Park, did not find the Black-stripe Minnow (Bamford et al 1998). The most
abundant and widespread species captured during this survey was the
introduced Mosquito Fish (Gambusia holbrooki) which is a predatory and
aggressive species known to significantly impact native fish populations,
including the Black-stripe Minnow (Bamford et al 1998).

Carter’s Freshwater
Mussel
Westralunio carteri

V Unlikely.
The species has been recorded at Mussel Pool upstream from the
proposed rail bridge and approximately 1.7km downstream of the
proposed rail bridge at Bennett Brook.
No habitat suitable/ preferable to Carter’s Freshwater Mussel was
present within Bennett Brook where it is intercepted by the Development
Envelope. This area was dry in mid-autumn and lacked suitable habitat,
such as semi-permanent/permanent pools or flowing water with a sandy
substrate (WRM 2020).

Reptiles
Western Swamp
Tortoise
Pseudemydura
umbrina

CE Unlikely.
The closest known occurrence of this species is within the Twin Swamps
Nature Reserve which is approximately 7 km east of the Proposed Action
and it is considered locally extinct (ELA 2020).

1. EPBC Act: CE Critically Endangered, E Endangered, V Vulnerable
2.  Recorded: known to occur within 1 km and suitable habitat present

Potential: Suitable habitat present
Unlikely: No suitable habitat present

 Listed threatened Ecological Communities
The PMST search identified five TECs potentially occurring within the Development Envelope. Of
these, one TEC, the Banksia Woodlands of the Swan Coastal Plain (Banksia Woodlands TEC), is
known to occur. The likelihood of occurrence of the five TECs is presented in Table 80.
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Table 80: Threatened ecological communities that may occur in the Development Envelope

Name Conservation
Status

Likelihood of occurrence

Assemblages of plants and
invertebrate animals of tumulus
(organic mound) springs of the Swan
Coastal Plain

Endangered Unlikely.
This TEC was identified as potentially occurring
within wetlands found along Lord Street within
the Development Envelope (RPS 2019a).
Subsequent liaison with DBCA has determined
that these wetlands do not represent this TEC
(English pers. comm. 2018).

Banksia Woodlands of the Swan
Coastal Plain ecological community

Endangered Known.
This TEC was identified during flora and
vegetation assessments (RPS 2020; Woodman
2020a and 2020b).

Shrublands and Woodlands on
Muchea Limestone of the Swan
Coastal Plain

Endangered Unlikely.
The buffer of this TEC encompasses Ellenbrook
townsite where it intersects the Development
Envelope. Native vegetation was mostly lacking
within the segment of the buffer within the
Development Envelope. Where vegetation was
present, detailed investigations determined that
the TEC was not present (RPS 2019).

Tuart (Eucalyptus gomphocephala)
Woodlands and Forests of the Swan
Coastal Plain ecological community

Critically
Endangered

Unlikely.
Not known from within the Development
Envelope or the Footprint. There are no known
records of this TEC in the vicinity of the
Development Envelope and none of the detailed
surveys identified this TEC.

Subtropical and Temperate Coastal
Saltmarsh

Vulnerable Unlikely.
There are no known records of this TEC in the
vicinity of the Development Envelope and none
of the detailed surveys identified this TEC.

 Listed migratory Species
Fauna surveys conducted for the Proposed Action and the PMST search identified five migratory
species that may occur. The likelihood of occurrence of the five species identified by ELA (2019) is
presented in Table 81.

Table 81: Threatened fauna that may occur in the Development Envelope
Species Cons.

Status
Likelihood1

Glossy Ibis
Plegadis
falcinellus

Migratory Recorded.
The Glossy Ibis was recorded during recent surveys at Horse Swamp
(Terrestrial Ecosystems 2020). This location is outside, but within 500 m of the
Development Envelope. Despite the proximity of this record, this species is
considered unlikely to occur within the Develop Envelope as the Development
Envelope lacks suitable habitat (Terrestrial Ecosystems 2020).

Grey Wagtail
Motacilla
cinerea

Migratory Unlikely.
Unlikely to be present in the Development Envelope (Terrestrial Ecosystems
2018).

Fork-tailed
Swift
Apus
pacificus

Migratory Unlikely.
This species is predominantly aerial and may infrequently fly over the
Development Envelope (Terrestrial Ecosystems 2018).
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Species Cons.
Status

Likelihood1

Wood
Sandpiper
Tringa
glareola

Migratory Unlikely.

There is only one record of this species approximately 3.8 km east of
the Development Envelope. This species was not recorded during the
recent waterbird survey undertaken by Terrestrial Ecosystems (2020)
and no suitable habitat occurs within the Development Envelope (ELA
2020).

Common
Greenshank
Tringa
nebularia

Migratory Unlikely.
The species is known to occur nearby at Lake Gnangara (~7 km west).
However, a recent waterbird survey undertaken by Terrestrial Ecosystems
(2019) identified that there was a lack of suitable habitat available for many
waterbird species within the Development Envelope. This species is therefore
considered unlikely to occur (ELA 2020).

1.  High: known to occur within 1 km and suitable habitat present
Moderate: Suitable habitat present
Unlikely: No suitable habitat present

Caladenia huegelii habitat
Caladenia huegelii is a tuberous perennial herb belonging to the family Orchidaceae. It grows up to
60 cm tall with a single erect, pale green, hairy leaf and one or two (rarely three) pale greenish-
cream flowers 7–10 cm across, with variable suffusions, lines and spots of red-maroon. The large
labellum has a pale greenish-cream base and a dark maroon recurved apex. The labellum has
distinctively long, fine, sometimes split fringes, extending well above the column (WAH 2020; DEC
2009b).

Caladenia huegelii (Grand spider orchid) is listed as Critically Endangered under the BC Act and
Endangered under the EPBC Act. There are two known occurrences proximate to the Proposed
Action according to DBCA database records (38-1019FL_TPFL, 38-1019FL_WAHerb). One of these
occurrences is at Lightning Swamp from 2000 (1.7 km from the Development Envelope), and one
from the Gnangara area in 1945 (7.7 km from the Development Envelope). Both GPS coordinates
in the DBCA dataset are manual and reflect locations in currently cleared areas and are unlikely to
reflect contemporary locations. NorthLink WA (2015) identified a record within the north western area
of Whiteman Park, approximately 5 km north of Malaga Station or 2 km west of the Gnangara Road
underpass (Figure 14).

Four areas were identified as inferred suitable habitat based on initial investigations (RPS 2020,
Appendix D). Area A and Area D correlate with the mapped extents of Patch 1 and Patch 5 Banksia
Woodlands of the Swan Coastal Plain, as described in Section 12.4 and Table 94 and illustrated on
Figure 10 and Figure 11. Suitable habitat is defined as habitat on the Bassendean sand-dune system
that contains vegetation suitable to support the species. PTA commissioned targeted searches in
line with relevant Threatened orchid survey guidelines in 2018 and 2019 to verify the presence/
absence of Caladenia huegelii:

· RPS undertook a targeted search in September 2018 for Caladenia huegelii during the
species’ documented flowering period (between mid-September and mid-October), utilising
approved methods outlined in CoA (2013) Survey Guidelines for Australia’s Threatened
Orchids. The survey report noted that the year was considered an ‘average year’ to identify
the species. (RPS 2020). No individuals of Caladenia huegelii were detected during the
2018 targeted survey.

· ELA undertook a targeted search between 26-28 September 2019 with increased survey
effort, during the species’ documented flowering period (between mid-September and mid-
October) following confirmation from multiple sources that the species had commenced
flowering across its range (ELA 2019b). No individuals of Caladenia huegelii were detected
during the 2019 targeted survey.
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The targeted surveys were used to determine suitability of habitat (Table 82). Area B and Area C
were determined to be unlikely to represent values aligning with supporting habitat due to the
anthropogenic impacts present including grazing, clearing, and an understorey/ groundcover
dominated by weeds and do not.

Area A and Area D comprise similar habitat to Caladenia huegelii known requirements. These areas,
of which a combined 12.3 ha occurs within the Footprint, represent suitable habitat due to their
favourable characteristics.

Table 82: Caladenia huegelii habitat assessment

Area Description Habitat type Location

A Remnant native vegetation in Good to Pristine condition with
limited weed species and several distinct strata of native
species. Several other orchid species were recorded in this
area. Corresponds with Patch 1 Banksia Woodland TEC,
vegetation is mapped as Et.Ba.Bm.Ah, Ba.Bm.Bi.Xp and
Bm.Xb.Si.

Suitable. 11.1 ha in
Footprint.

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

Unsuitable. 0.5 ha in
Footprint.

C Historical agricultural area that has been destocked recently.
Vegetation comprises Banksia, Eucalyptus, Allocasuarina
and Nuytsia overstorey with moderate native understorey and
weeds. Caladenia flava was recorded here. Vegetation is
mapped as Ba.Bm.Bi.Xp.

Unsuitable. Not in
Development
Envelope.

D A protected conservation area to facilitate regeneration
following agricultural use. The area is mapped in Very Good
condition and supports native species in several distinct
strata. Weeds were minimal but evidence of dieback was
observed. Caladenia flava was recorded here. Aligns with
Banksia Woodland TEC Patch 5. Vegetation has been
mapped as Ba.Bm.Si.Po.

Suitable. 1.2 ha in
Footprint.

 Potential Impacts to Caladenia huegelii inferred suitable habitat
The Proposed Action will not directly impact any known occurrences of Caladenia huegelii. The
Footprint includes clearing of 12.3 ha of inferred suitable habitat at two distinct areas (Area A and
Area D), representing 32.14% of the total mapped extent in the local area. The Proposal will result
in the loss of 11.1 ha of Site A and 1.2 ha of Site D.

The PTA assessed the potential for Caladenia huegelii habitat within Area A and Area D in
accordance with the DEC (2007) Grand Spider Orchid (Caladenia huegelii) recovery plan (Table 31).
The assessment determined that neither Area A nor Area D are likely to represent habitat critical to
the survival of the species. Area A has considerable pressures from grazing, weeds and
Phytophthora dieback that significantly reduces the potential for the site to host a population without
substantial management effort and it is not held in secure tenure. It is currently unknown whether
the symbiotic mycorrhizal fungus or pollinating wasp are present on either site. This would be a
significant issue to resolve prior to establishing the potential for the site to be a suitable translocation
site in future. Secure tenure of suitable habitat is held in Whiteman Park and Bush Forever site 304
which support approximately 469 ha of Banksia woodlands (WAPC 2019a).
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Given the proximity of the Proposed Action to adjacent Suitable habitat, there is a risk of indirect
impacts occurring. The Proposed Action may result in the following direct and indirect impacts to
Caladenia huegelii:

· Accidental or unauthorised clearing.

· Introduction or spread of weeds.

· Introduction or spread of dieback.

· Increased grazing pressure from feral and native fauna.
The PTA has prepared a CEMP and a TECMP to manage and avoid direct and indirect impacts to
adjacent vegetation and the risk of indirect impacts resulting from implementation of the Proposal is
considered low. Measures proposed to mitigate impacts to vegetation and flora are outlined in
Section 5.7. These mitigation measures are considered suitable for mitigating potential impacts to
Caladenia huegelii and will be implemented through the CEMP.

 Significance of Impacts to Caladenia huegelii habitat
The Grand Spider Orchid (Caladenia huegelii) recovery plan (DEC 2009b) outlines four criteria that
are to be met for an area of habitat to be regarded as critical to the survival of the species. Area A
and Area D have been assessed against these criteria in Table 83.

Table 83: Assessment of Caladenia huegelii habitat against critical habitat criteria

Criteria Assessment

The area of occupancy of important populations. Neither of the Areas are part of the area of
occupancy of important populations.

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

The recovery plan identifies a population located in
the north west corner of Whiteman Park, which is
approximately 4.7 km from Area A and 2.9 km
from Area D. Neither Area is contiguous with the
habitat that supports the known population and
therefore cannot be considered to surround an
important population and are unlikely to provide
potential habitat for natural range extension.
No surveys for the mycorrhizal fungus have been
undertaken for the Proposed Action. Caladenia
huegelii has highly specific association with fungal
endophytes, relying on only one fungal endophyte
for survival (Swartz 2007). The only ways currently
known to determine whether the specific
endophyte is present is to either seed bait or
collect sections of the infected collar of a
specimen, which can only be done if individuals
are found.
Seed baiting would require the use of large
amounts of seed, which, considering the rarity of
Caladenia huegelii, is not considered to be in the
best interests of the survival of the species.
The nearest known record of Caladenia huegelii to
the population recorded in the north west corner of
Whiteman Park is at Lightning Swamp, 6.8 km to
its south and separated by significant extents of
built up areas, and Lake Gnangara, 5km to the
north west. Neither Area will assist pollinators to
move between populations.
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Criteria Assessment

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

Although Area A and Area D potentially contain
habitat that may be suitable for future
translocations, both Patches are on the extremity
of a much larger area of potentially suitable habitat.
Area A has considerable pressures from grazing,
weeds and Phytophthora dieback that significantly
reduces the potential for the site to host a
population without substantial management effort
and it is not held in secure tenure. It is currently
unknown whether the symbiotic mycorrhizal
fungus or pollinating wasp are present at either site
and this would be a significant issue to resolve
prior to establishing the potential for the site to be
a suitable translocation site in future. Secure
tenure of suitable habitat is held in Whiteman Park
and Bush Forever site 304 which support
approximately 469 ha of Banksia woodlands
(WAPC 2019a).

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

Neither Patch is a known habitat for wild or
translocated populations.

Neither of the Patches identified as containing Suitable habitat are considered likely to contain
habitat critical to the survival of Caladenia huegelii. An assessment of the significance of impacts to
Caladenia huegelii is provided in Table 84.

Table 84: Significance assessment for Caladenia huegelii.

Significant Impact Criteria Description of Proposed Action in relation to
Significant Impact Criteria

Likelihood

Lead to a long-term decrease in the
size of a population.

No known populations of Caladenia huegelii will
be impacted by the Proposed Action.
There is potential for indirect impacts to
adversely affect additional habitat (Section 0),
however, mitigation measures described in
Table 100 have been developed to manage the
risks of indirectly impacting this habitat.

Unlikely.

Reduce the area of occupancy of the
species.

Up to 12.3 ha of inferred suitable habitat will be
cleared.
The species was not detected at these locations
during targeted surveys undertaken in 2018 and
2019. The species is considered unlikely to exist
within either habitat area.

Unlikely.

Fragment an existing population into
two or more populations.

Clearing will result in the fragmentation of Area A
inferred suitable habitat. There are no known
populations in this habitat, therefore the
Proposed Action is not likely to result in
fragmenting a population into two or more
populations.

Unlikely.

Adversely affect habitat critical to the
survival of an ecological community.

An assessment against critical habitat criteria
presented in Table 83 has determined that
neither habitat Area is considered critical to the
survival of the species.

Unlikely.
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Significant Impact Criteria Description of Proposed Action in relation to
Significant Impact Criteria

Likelihood

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 Proposed
Action 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 Proposed Action will result in the loss of
12.3 ha of inferred suitable habitat in condition
ranging from Good to Excellent.
Indirect impacts from the Proposed Action may
impact additional areas of inferred suitable
habitat adjacent to the Development Envelope,
however mitigation measures outlined in
Table 100 are designed to minimise the
likelihood of these impacts occurring.
It is therefore considered unlikely that the
Proposed Action will cause the species to
decline.

Unlikely.

Result in invasive species that are
harmful to endangered species
becoming established in the species
habitat.

Construction of the Proposed Action has the
potential to introduce or spread invasive weed
species into inferred suitable habitat however
mitigation measures outlined in Table 100 are
designed to minimise the likelihood of these
occurring.

Possible.

Introduce disease that may cause the
species to decline.

Construction of the Proposed Action has the
potential to introduce or spread dieback into
inferred suitable habitat however mitigation
measures outlined in Table 100 are anticipated
to minimise the likelihood of these occurring.

Possible.

Interfere with the recovery of an
ecological community.

The Proposed Action will have an impact on
inferred suitable habitat that has been assessed
as not being critical to the survival of the species.

Unlikely.

 Conclusion - Caladenia huegelii habitat
The Proposed Action is unlikely to have any direct impacts on Caladenia huegelii, as it was not
recorded within the Development Envelope or wider Survey Area, during two seasons of targeted
surveys. The Proposed Action will result in the loss of 12.3 ha of Suitable habitat within two patches,
however this habitat has been assessed as not being critical to the survival of the species.

The Proposed Action has the potential to have direct or indirect impacts on the species as a result
of accidental or unauthorised clearing, or introduction of weeds or dieback to the areas of Suitable
habitat. These impacts will be managed through the implementation of mitigation measures
proposed to protect vegetation, outlined in Section in 5.7 and incorporated into the CEMP and
TECMP. Following implementation of the proposed management measures these impacts are
considered unlikely to occur.

The absence of any records of individuals during targeted surveys over two consecutive seasons as
well as surveys completed for other projects (Coffey 2015a, RPS 2020, ELA 2019b) combined with
historical land use (grazing), suggests that Area A and Area D are unlikely to support any populations
of Caladenia huegelii. Indirect impacts from construction on Suitable habitat, which has been
assessed as not being critical to the survival of the species, can be managed with appropriate
mitigation as outlined in Table 100.

The Proposed Action is therefore not considered to have a significant impact on the species.
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 Black Cockatoos
The Development Envelope is within the modelled feeding distribution range for Carnaby’s Cockatoo
and within the modelled distribution for Forest Red-tailed Black Cockatoo. It is on the limit of the
modelled feeding range of Baudin’s Cockatoo and outside the modelled breeding range.

Carnaby’s Cockatoo and Forest Red-tailed Black Cockatoo have been recorded within the
Development Envelope during recent surveys (ELA 2020, Terrestrial Ecosystems 2018 and AECOM
2016). Baudin’s Cockatoo was recorded nearby in Whiteman Park and is therefore considered to
have the potential to occur in the Development Envelope (AECOM 2016). The two records of
Baudin’s Cockatoo in Whiteman Park were located ~600 m west and 1.6 km north of the
Development Envelope (ELA 2020, DBCA 2019a).

Carnaby’s Cockatoo and Forest Red-tailed Black Cockatoos have been observed flying over the
Development Envelope and directly observed foraging in the Paddocks with Eucalyptus/ Corymbia
habitat during recent surveys (ELA 2020). There are also numerous DBCA records of Carnaby’s
Cockatoo and Forest Red-tailed Black Cockatoos in close proximity to the Development Envelope
(DBCA 2019a).

 Black Cockatoo foraging habitat
Field surveys have directly observed foraging in the Marri (Corymbia calophylla) trees present within
the Development Envelope by both Carnaby’s and Forest Red-tailed Black Cockatoos (ELA 2020).
Indirect evidence of foraging was also found in the form of chewed Marri nuts, pine cones and
Banksia infructescences (ELA 2020).

Foraging habitat quality can be described as ranging from no habitat value, to low, medium and high
quality. For the purposes of this assessment, quality foraging habitat is considered habitat that has
been assessed as being of medium or high quality.

The majority of the Development Envelope (74%) is mapped as having low to no foraging value,
however there are a number of moderate to high quality foraging areas along Drumpellier Drive and
some small areas of moderate to high quality foraging value directly east of Tonkin Highway, near
the proposed Malaga Station (ELA 2020). The extent of quality habitat for each species of Black
Cockatoo is summarised in Table 85.

Table 85: Extent of quality Black Cockatoo foraging habitat

Species Quality habitat within DE Quality habitat within Footprint

Carnaby’s Cockatoo 95.7 54.1

Forest Red Tailed Black Cockatoo 70.8 38.0

Baudin’s Black Cockatoo 76.0 42.8

 Black Cockatoo potential breeding trees
There are 680 Black Cockatoo potential breeding trees located within the Development Envelope,
including 40 with hollows all deemed unsuitable for breeding. No evidence of Black Cockatoo
breeding activity was observed in any of the hollows during surveys (ELA 2020, Kirby 2020). A survey
of trees identified as Black Cockatoo potential breeding trees with hollows >10cm were found not to
be suitable for Black Cockatoo nesting purposes, since the hollows were either too small, of incorrect
angle, too close to the ground, too shallow or a combination of these factors (Kirkby 2020).
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There are only a few known occurrences of Carnaby’s Cockatoo breeding within the Swan Coastal
Plain. The closest known area is at Joondalup Health Campus, approximately 18 km west of the
Development Envelope, where chicks have successfully fledged from nests made in natural hollows
as well as artificial hollows (Roberts 2016). Other known breeding sites have also been recorded in
Baldivis and Mandurah areas, although both locations are over 40 km from the Development
Envelope (Birdlife 2018, ELA 2020).

The closest known breeding site for Forest Red-tailed Black Cockatoo is approximately 30 km south
west of the Development Envelope at Murdoch University (ELA 2020, Terrestrial Ecosystems 2018,
Birdlife 2015).

No suitable breeding habitat for Baudin’s Cockatoo is present within the Development Envelope as
it is located outside the known breeding areas for the species (ELA 2020, Kirkby 2020) and therefore,
no potential breeding trees have been identified for this species. The closest known breeding site for
Baudin’s Cockatoo is in Armadale approximately 40 km south east of the Development Envelope,
however Baudin’s Cockatoo modelled breeding range is more than 100km south of the Development
Envelope in the Warren Bioregion and southern Jarrah forests.

 Black Cockatoo potential suitable roosting habitat
There is 47.6 ha of potential suitable roosting habitat identified within the Development Envelope.
Most of the Black Cockatoo potential breeding trees recorded could also provide suitable roosting
habitat for all three species of Black Cockatoo. In addition, a number of tree species that are suitable
for roosting but not for breeding were also recorded throughout the study area and include the Pine
Plantations (Pinus spp.) and introduced/ planted Eucalyptus species such as Eucalyptus citriodora
Lemon Scented Gum (ELA 2020, Groom 2011, Johnstone et al. 2011).

Carnaby’s and Baudin’s Black Cockatoo roosting habitat generally includes tall trees in proximity to
riparian environments or nearby water sources, whereas Forest Red-tailed Black Cockatoos
generally roost in any tall tree, particularly Jarrah and Marri, or any large trees on the edges of
forests. Potential roosting habitat for all three Black Cockatoo species occurs within the Eucalypt/
Corymbia woodland, Wetland, Dampland and Pine Plantation habitat types within (or in proximity to)
the Development Envelope (ELA 2020, Terrestrial Ecosystems 2018, Coffey 2015b, and PGV
Environmental 2014).

No known roosting sites for any of the three species of Black Cockatoo occur within the Development
Envelope. The closest known Carnaby’s Cockatoo roost sites are in the Gnangara-Pinjar Pine
Plantation just north of Ellenbrook (~380 m to the north-west). There are multiple known roost sites
for both Carnaby’s and Forest Red-tail Black Cockatoo within Whiteman Park (~730 m west) and at
a private property in Henley Brook (~340 m east) (ELA 2020, Birdlife 2018, Birdlife 2015). Baudin’s
Black Cockatoo is unlikely to roost in the Perth metropolitan area, as it prefers the Jarrah forest areas
to the east. Whilst this species may occasionally be seen foraging in the area, they are likely to return
to the Darling ranges to roost (Terrestrial Ecosystems 2018). The location of the closest known roost
sites is shown on Figure 21.

 Black Cockatoo potential impacts
The Proposed Action will result in the permanent loss of 81.4 ha of Carnaby’s Cockatoo foraging
habitat. For the purpose of this assessment ‘quality habitat’ includes medium and high quality as
determined by ELA (2020). Based on this assumption, 54.1 ha quality habitat will be impacted.
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The Proposed Action will result in the permanent loss of 423 Black Cockatoo potential breeding trees
that are located within the Proposed Action Footprint. There are 33 potential Black Cockatoo
breeding trees that have hollows with a diameter of >10 cm. No signs of breeding were recorded
during targeted Black Cockatoo surveys (Terrestrial Ecosystems 2018; ELA 2020; Kirkby 2020). A
targeted survey of the 33 hollows determined that none are currently suitable for Black Cockatoo
breeding.

No known roosting sites for any of the three species of Black Cockatoo occur within the Development
Envelope. No evidence of roosting was recorded during Black Cockatoo surveys. The Proposed
Action will impact 30.3 ha of potentially suitable roosting habitat. The habitat within the Development
Envelope which contains scattered trees and is generally close to existing road infrastructure and
neighbouring urban development is considered to be less preferable for roosting than the known
roost sites that are in more secluded, densely vegetated and quieter locations.

The potential impacts of the Proposed Action considered against the referral guidelines for the three
threatened Black Cockatoo species (DSEWPAC 2012c) determined that the Proposed Action will
result in impacts considered high risk to Carnaby’s and Forest Red-tailed Black Cockatoos due to
the extent of clearing of foraging and potential breeding trees (Table 86).

Table 86: Impact risk assessment for the three Black Cockatoo species
Risk Carnaby’s Cockatoo Forest Red-tailed

Black Cockatoo
Baudin’s Cockatoo

High Risk

Clearing of known
nesting trees or
breeding trees

The Proposed Action includes
clearing 423 potential breeding
trees. Of these, 33 had
potentially suitable hollows (i.e.
entrance >10cm diameter),
which were determined to be not
suitable for Black Cockatoos. No
evidence of black cockatoos
breeding (i.e. chew marks
around hollows or individual birds
inspecting hollows) were
recorded.

Forest Red-tailed Black
Cockatoos are unlikely
to breed in the area
and no breeding has
been observed
(Terrestrial
Ecosystems 2018; ELA
2020).

The Proposed Action is
outside the Baudin’s
Cockatoo modelled
breeding range, which is in
the Warren Bioregion and
southern Jarrah forests
over 100km south of the
Development Envelope.
The closest know breeding
location for this species is
however, in Armadale, 40
km south of the Proposed
Action.

Clearing or
degradation of any
part of a vegetation
community known to
contain breeding
habitat

The Proposed Action includes
clearing 423 Black Cockatoo
potential breeding trees.

Development
Envelope is outside the
DBCA mapped
potential breeding
range.

Development Envelope is
well outside the DBCA
mapped potential
breeding habitat.

Clearing of more than
1 ha of quality
foraging habitat

The Proposed Action will include
clearing of 54.1 ha of quality
foraging habitat. Carnaby’s Black
Cockatoos were directly
observed foraging within the
Development Envelope.

The Proposed Action
will include clearing of
38.0 ha of quality
foraging habitat. Forest
Red-Tailed Black
Cockatoos were
directly observed
foraging within the
Development
Envelope.

The Proposed Action will
include clearing of 42.8 ha
of quality foraging habitat
for Baudin’s Cockatoos.
Baudin’s Cockatoos have
been observed foraging
near but not within the
Development Envelope
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Risk Carnaby’s Cockatoo Forest Red-tailed
Black Cockatoo

Baudin’s Cockatoo

Clearing (including
pruning) of the top
canopy of a known
night roosting site

There are no known roost sites located within the Development Envelope and no
evidence of Black Cockatoos roosting in the Development Envelope (Terrestrial
Ecosystems 2018, ELA 2020). Roosting has been recorded at locations within 340 m of
the Proposed Development.

Clearing a gap of
greater than 4 km
between patches of
Black Cockatoo
habitat (breeding,
foraging or roosting).

The Proposed Action includes a linear corridor of maximum 500 m wide. This will not
result in a gap of more than 4 km between patches of Black Cockatoo habitat.

Uncertain

Degradation (such as
through altered
hydrology or fire
regimes) of more
than 1 ha of foraging
habitat. Significance
will depend on the
level and extent of
degradation and the
quality of the habitat.

Indirect impacts from the Proposed Action such as altered surface and groundwater
movements will be managed through the implementation of management plans (CEMP
- Appendix U, TECMP – Appendix X, NVMP – Appendix V, ASSMS – Appendix W) and
mitigation measures outlined in this ERD. As such, the Proposed Action is not expected
to lead to degradation of foraging habitat outside of the Development Envelope.

Clearing or
disturbance in areas
surrounding black-
cockatoo breeding,
foraging or night
roosting habitat that
has the potential to
degrade habitat
through introduction
of invasive species,
edge effect,
hydrological
changes, increased
human visitation or
fire.

There was no evidence of Black Cockatoos roosting or breeding in the Development
Envelope
There are 33 potential Black Cockatoo breeding trees that have hollows with a diameter
of >10 cm. No signs of breeding were recorded during targeted Black Cockatoo surveys
(Terrestrial Ecosystems 2018; ELA 2020; Kirkby 2020). A targeted survey of the 33
hollows determined that none are currently suitable for Black Cockatoo breeding.
There are no known roost sites located within the Development Envelope and no
evidence of Black Cockatoos roosting in the Development Envelope (Terrestrial
Ecosystems 2018, ELA 2020). Roosting has been recorded at locations within 340 m of
the Proposed Development, there are outside of the Proposal’s Development Envelope.
Indirect impacts on adjacent native vegetation will be managed in a Threatened
Ecological Community Management Plan (TECMP) (Appendix X) and CEMP (Appendix
U) and mitigation measures outlined in this ERD. It is anticipated that indirect impacts
outside the Development Envelope can be adequately mitigated via these plans.

Actions that do not
directly affect the
listed species but that
have a potential for
indirect impacts such
as increasing
competitors for nest
hollows.

Competition for nest hollows is
generally a result of Galahs,
bees, and other birds that
compete for the space. The
Proposed Action is unlikely to
increase competitor species to
an extent that nest hollows in the
area would be affected.

Forest Red-tailed Black
Cockatoos are unlikely
to breed in the area
and no breeding has
been observed
(Terrestrial
Ecosystems 2018; ELA
2020).

The Development
Envelope is well outside
the DBCA mapped
potential breeding habitat.

Actions with the
potential to introduce
known plant disease
such as
Phytophthora spp. To
an area where the
pathogen was not
previously known.

Dieback has been mapped within the Development Envelope and areas of dieback were
identified. Dieback will be managed in accordance with mitigation measures outlined in
Section 5.7 of this ERD. The main mitigation methods will be controlling land access and
implementing hygiene measures. These mitigation measures have been incorporated
into the CEMP that will be administered to ensure the risk of spreading dieback as a
result of the Proposed Action is adequately mitigated.
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 Significance of impacts to Black Cockatoos
The Proposed Action will result in:

· Loss of 81.4 ha of Carnaby’s Cockatoo foraging habitat, comprising:

- 54.1 ha of Medium and High Quality habitat

- 27.3 ha of Low Quality habitat

· Loss of 68.1 ha of Forest Red-tailed Black Cockatoo foraging habitat, comprising:

- 38.0 ha of Medium and High Quality habitat

- 30.2 ha of Low Quality habitat

· Loss of 81.4 ha of Baudin’s Cockatoo foraging habitat, comprising:

- 42.8 ha of Medium Quality habitat (there is no High quality habitat)

- 38.6 ha of Low Quality habitat

· Loss of 423 Black Cockatoo potential breeding trees, including 33 with hollows. No
evidence of breeding has been observed, and detailed inspection of each hollow
determined that none were suitable for breeding.

The Proposed Action has been assessed against the Significant Impact Guidelines (DEWHA 2013a)
for all three species (Table 87).
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Table 87: Significant impact assessment of the three species of Black Cockatoos

Significance Criteria Carnaby’s Black Cockatoo Forest Red-tailed Black Cockatoo Baudin’s Black Cockatoo

Will the action lead to a
long-term decrease in
the size of a population

The Proposed Action includes:
· Clearing of 54.1 ha of quality

foraging habitat

· Removal of 423 Black Cockatoo
Potential breeding trees,
including 33 with hollows that
have been determined to be
unsuitable for Black Cockatoos

The proposed Action includes:
· Clearing of 38.0 ha of quality foraging habitat

· Removal of 423 Black Cockatoo Potential
breeding trees, including 33 with hollows that
have been determined to be unsuitable for Black
Cockatoo breeding

The proposed Action includes:
· Clearing of 42.8 ha of quality

foraging habitat

The Proposed Action may contribute to a long-term decrease in the size of a population.
Carnaby’s Cockatoos preferred foraging species include Banksia, Hakea, Grevillea, Pine plantations and Eucalypt forests with foraging
species (DSEWPAC 2012c).
The Forest Red-tailed Black Cockatoo forages on seeds from Corymbia calophylla, Eucalyptus marginata, Allocasuarina fraseriana,
Persoonia longifolia, Eucalyptus patens and some introduced eucalypt species.
Baudin’s Cockatoos preferred foraging species includes Eucalyptus and/or Corymbia woodlands and forests and proteaceous
woodland and heath (DSEWPAC 2012C).
The Proposed Action will result in the clearing of a small proportion of extensive habitat available to all three species of Black Cockatoo
throughout Whiteman Park and Gnangara State Forest. The foraging habitat within the surrounding 10 km buffer is estimated to be
over 10,000 ha (DBCA 2020) It is anticipated that the three species would utilise adjacent reserves for foraging activities.
The Proposed Action occurs outside the confirmed breeding area for Black Cockatoos according to DSEWPaC (2012c). Data from
Birdlife Australia (Peck et al. 2017) indicates that there is unconfirmed breeding in the local area. No breeding was observed during
field surveys (ELA 2020) and it was determined that the hollows were unsuitable for use by Black Cockatoos (Terrestrial Ecosystems
2018, Kirkby 2020). There are no known breeding sites nearby (Terrestrial Ecosystems 2018; Peck et al. 2017; ELA 2020) and no
evidence of breeding within the hollows (Kirkby 2020). An inspection of the 33 hollows determined that they were unsuitable for Black
Cockatoo breeding.
Injury/mortality from bird strike during construction will be managed in accordance with mitigation measures outlined in Section 6.7 of
this ERD, which will be administered through the CEMP. The Proposed Action includes high fences that will discourage birds from
flying within the train corridor. Furthermore, PTA has committed to not planting foraging species in the vicinity of the rail corridor to
discourage Black Cockatoos foraging. With these management measures it is unlikely that mortality of Carnaby’s from vehicle or train
strike will be significant.
Considering the known pressures on this species, the loss of any potential habitat may contribute to a long-term decrease in the size
of a population.
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Significance Criteria Carnaby’s Black Cockatoo Forest Red-tailed Black Cockatoo Baudin’s Black Cockatoo

Will the action reduce
the area of occupancy of
the species

The Proposed Action is unlikely to reduce the area of occupancy of the three species.
The Proposed Action is adjacent to extensive foraging and potential breeding trees for Carnaby’s Cockatoo, reserved in Whiteman
Park (Bush Forever site 304) and Gnangara State Forest, and there is over 10,000 ha of potential foraging resources within a 10 km
buffer of the Development Envelope. It is anticipated that Black Cockatoos would utilise adjacent areas for foraging. Studies have
determined that none of the three species are likely to breed in or near the Footprint (Terrestrial Ecosystems 2018; Peck et al. 2017;
ELA 2020).

Will the action fragment
an existing population
into two or more
populations

The Proposed Action is unlikely to fragment Black Cockatoo populations into two or more populations.
The Proposed Action will result in clearing a linear corridor which is 500 m at its widest point. The corridor will not fragment existing
native vegetation to an extent that represents a barrier to movement of the highly mobile Black Cockatoos.

Will the action adversely
affect habitat critical to
the survival of a species

The Proposed Action is unlikely to adversely affect habitat critical to the survival of a species.
Habitat proposed for clearing is not considered critical to the survival of the species, due to the small size of clearing proposed and
much larger areas of foraging habitat present in the local area. There is a significant extent of foraging habitat within Whiteman Park
and it is estimated that there is more than 10,000ha of foraging habitat within a 10km buffer of the Development Envelope. Additional
habitat currently available in Gnangara-Moore River State Forest was not included in estimate of foraging habitat within the 10km
buffer. Proposed clearing is likely to impacts less than 0.6% of available foraging for the three species within a 10 km buffer.
Almost half of the foraging habitat of medium to high quality within the Development Envelope will be retained. For example, of the
95.7 ha of Carnaby’s Cockatoo quality foraging habitat within the Development Envelope, 41.6 ha (43.2%) will be retained. The location
of the Proposed Action is not within critical breeding habitat for any of the three species.
Abundance of foraging species within the Development Envelope was low (Terrestrial Ecosystems 2018) and as such is unlikely to
represent habitat critical to the survival of the species.

Will the action disrupt the
breeding cycle of a
population

The Proposed Action is unlikely to disrupt the breeding cycle of a population.
A total of 423 potential breeding trees will be removed, including 33 trees with hollows, all of which were confirmed to be unsuitable for
Black Cockatoo breeding. Other trees may form hollows suitable for breeding in the future.
Carnaby’s Cockatoos prefer to breed in woodlands or forests with stands of trees of suitable diameter at breast height (DSEWPaC
2012c). The breeding habitat within the Proposed Action comprises mostly trees in paddocks with the majority of hollows recorded in
dead stags (15, 45.45%), Corymbia calophylla (11, 33.33%), and Eucalyptus rudis (5, 15.15%).
Forest Red-tailed Black Cockatoo critical breeding habitat is within remnant patches of Corymbia calophylla trees within the Northern
and Southern Jarrah Forest (DBCA no date).
Baudin’s Cockatoo critical breeding habitat is over 100 km south of the Proposed Action in the Warren Bioregion and southern Jarrah
forests.
The action occurs outside the confirmed breeding area (DSEWPAC, 2012). No evidence of breeding was reported in the targeted
Black Cockatoo surveys (Terrestrial Ecosystems 2018; ELA 2020) and it was considered unlikely that breeding would occur in the
hollows observed (Kirkby 2020, Terrestrial Ecosystems 2018).
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Significance Criteria Carnaby’s Black Cockatoo Forest Red-tailed Black Cockatoo Baudin’s Black Cockatoo

Will the action modify,
destroy, remove, isolate
or decrease the
availability or quality of
habitat to the extent that
the species is likely to
decline

It is unlikely that the Proposed Action will decrease or degrade the quality of habitat to an extent that will lead to a decline in the Black
Cockatoo population.
The Proposed Action includes clearing of 54.1 ha of quality foraging habitat for Carnaby’s Cockatoo, 38.0 ha of quality habitat for the
Forest Red-tailed Black Cockatoo and 42.8 ha of quality habitat for Baudin’s Cockatoo. There is a significant extent of foraging habitat
within Whiteman Park and it is estimated that there is more than 10,000ha of foraging habitat within a 10km buffer of the Development
Envelope. Additional habitat currently available in Gnangara-Moore River State Forest was not included in estimate of foraging habitat
within the 10km buffer. Proposed clearing is likely to impact less than 0.6% of available foraging for the three species within a 10 km
buffer.

Will the action result in
invasive species that are
harmful to a critically
endangered or
endangered species
becoming established in
the endangered or
critically endangered
species’ habitat

It is unlikely that the Proposed Action will result in the establishment of harmful invasive species in Black Cockatoo habitat.
Invasive species harmful to Black Cockatoos include European honeybees and invading bird species that may compete for nesting
space. The Proposed Action is unlikely to cause the introduction or spread of these species.

Will the action introduce
disease that may cause
the species to decline

The Proposed Action will not introduce disease to an extent that will cause the species to decline.
Dieback (Phytophthora cinnamomi) can reduce the density of remaining foraging species for Black Cockatoo’s. It has been mapped
as occurring within the Development Envelope and neighbouring habitat. Dieback will be managed in accordance with mitigation
measures outlined in Section 5.7 of this ERD. The main mitigation methods will be controlling land access and implementing hygiene
measures. These mitigation measures have been incorporated into the CEMP that will be administered to ensure the risk of spreading
dieback as a result of the Proposed Action is adequately mitigated.
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Significance Criteria Carnaby’s Black Cockatoo Forest Red-tailed Black Cockatoo Baudin’s Black Cockatoo

Will the action interfere
with the recovery of the
species

Proposed clearing is unlikely to impact
on the viability of foraging habitat in the
region and is therefore not expected to
interfere with recovery of the species.
A key focus of Carnaby’s Cockatoo
recovery in the Swan Coastal Plain is
the ongoing viability of foraging
resources (DotEE 2017). Quality
foraging habitat is extensive and
protected in Whiteman Park and
Gnangara State Forest. The removal of
54.1 ha of quality habitat will not
degrade adjacent quality foraging
habitat. An assessment against the
DPAW (2013) recovery plan is
presented below.

Proposed clearing is unlikely to impact on the viability
of foraging habitat in the region and is therefore not
expected to interfere with recovery of the species.
The recovery actions for Forest Red-tailed Black
Cockatoo including seeking funding, eliminating illegal
shooting, removing feral honeybees from suitable
hollows, researching breeding ecology, and minimising
effects of mining and urban development on habitat
loss (DEC 2008). The Proposed Action will result in
some habitat loss, however this is not considered
significant in the local and regional context.

Proposed clearing is unlikely to
impact on the viability of foraging
habitat in the region and is
therefore not expected to interfere
with recovery of the species
The recovery actions for Baudin’s
include seeking funding,
eliminating illegal shooting,
removing feral honeybees from
suitable hollows, researching
breeding ecology, and minimising
effects of mining and urban
development on habitat loss (DEC
2008). The Proposed Action will
result in some habitat loss, however
this is not considered significant in
the local and regional context
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A range of guidance documents exist to inform the protection and conservation of MNES. Guidance
documents include measures for minimising further impacts as well as broader conservation
initiatives. The Western Australian Department of Parks and Wildlife has prepared a recovery plan
for Carnaby’s Black Cockatoo (DPAW 2013) and the Western Australian Department of Environment
and Conservation has prepared a recovery plan for Forest Red-Tailed Black Cockatoo and Baudin’s
Cockatoo (DEC 2008).

The Proposed Action has been assessed against the Carnaby’s Cockatoo recovery plan (DPAW
2013) and Forest Black Cockatoo (Baudin’s Cockatoo) and Forest Red-tailed Black Cockatoo
recovery plan performance criteria to consider whether the Proposed Action has had regard to and
is consistent with measures intended to assist with the recovery of these Black Cockatoos
(Table 88). Broader conservation initiatives are typically the focus of organisations with those
responsibilities and capabilities and are therefore not considered further in this section.

Based on this assessment, the Proposed Action will not lead to the unsuccessful outcome of either
species’ recovery plan.
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Table 88: Assessment of Proposed Action against criteria defined in Carnaby's, Baudin’s and Forest Red-tailed Black Cockatoo recovery plans
Recovery plan performance
criteria

Carnaby’s Black Cockatoo Forest Red-tailed Black Cockatoo Baudin’s Black Cockatoo

The species’ area of
occupancy does not decline by
more than 10%.
Current Area of Occupancy:
60,525 km2 of breeding,
feeding and night roosting.

The Area of Occupancy is calculated
based on a 15 km x 15 km grid (225
km2). Given the Proposed Action will
reduce Carnaby’s Cockatoo quality
foraging habitat by 54.1 ha (0.54 km2),
the habitat loss as a result of the
Proposed Action will not be significant at
this scale.
The Proposed Action will not therefore
reduce the Area of Occupancy by more
than 10%.

- -

The extent of occurrence of
Forest Black Cockatoos in
Western Australia decreases
by more than 10 per cent in the
next ten years

- The Proposed Action will result in the loss
of 38 ha of quality foraging habitat. Habitat
for the species extends into the Gnangara –
Moore River State Forest and is contiguous
across this range.
The Proposed Action is considered unlikely
to contribute significantly to a reduction in
the extent of occurrence for this species of
more than 10% over ten years.

The Proposed Action will result in the
loss of 42.8 ha of quality foraging
habitat. This habitat is at the limit of the
modelled foraging range of the
species.
The Proposed Action is considered
unlikely to contribute significantly to a
reduction in the extent of occurrence
for this species of more than 10% over
ten years.

The number of breeding pairs
of Black Cockatoos at
monitored breeding sites
across the breeding range
decreases by more than 10%
averaged over three
consecutive years.

The Proposed Action occurs outside the confirmed breeding area (DSEWPAC 2012c). No breeding was confirmed to occur
(Terrestrial Ecosystems 2018) and available hollows were determined to be unsuitable for breeding for the species (Kirkby 2020).
The Proposed Action is not inconsistent with this performance criteria.
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Recovery plan performance
criteria

Carnaby’s Black Cockatoo Forest Red-tailed Black Cockatoo Baudin’s Black Cockatoo

The estimated number of adult
and proportion of juvenile
Carnaby’s cockatoos at known
night roost sites decreases by
more than 10% averaged over
three consecutive years.

No roosting trees were recorded within the Development Envelope and no known roosts are within the Development Envelope.
The closest known Carnaby’s Cockatoo roost sites are in the Gnangara-Pinjar Pine Plantation just north of Ellenbrook (~380 m
to the north west). There are multiple known roost sites for both Carnaby’s and Forest Red-tail Cockatoos within Whiteman Park
(~730 m west) and at a private property in Henley Brook (~340 m east) (ELA 2020, Birdlife 2018, Birdlife 2015). No roosting sites
were confirmed and no evidence of roosting was observed for the three species during field surveys (Terrestrial Ecosystems
2018, ELA 2020). The habitat within the Development Envelope is considered to be less favourable for roosting due to potential
roost trees being located close to existing transport infrastructure, urban development and sparsely vegetated.
Carnaby’s and Baudin’s roosting habitat generally includes tall trees in proximity to riparian environments or nearby water
sources, whereas Forest Red-tailed Black Cockatoos generally roost in any tall tree, particularly Jarrah and Marri, or any large
trees on the edges of forests. Potential roosting habitat for the three Black Cockatoo species occurs within the Eucalyptus/
Corymbia woodland, Wetland, Dampland and Pine Plantation habitat types (ELA 2020 (Appendix H), Terrestrial Ecosystems
2018, Coffey 2015b, PGV Environmental 2014).
The Proposed Action is not considered to cause a reduction in numbers at roosting sites.

The extent of nesting habitat
(trees with nesting hollows),
feeding habitat (as defined by
vegetation complexes), and
night roosting habitat (as
identified through community
survey) decreases by more
than 10% throughout the
species range.

The Proposed Action will result in clearing 54.1 ha of Carnaby’s Cockatoo quality foraging habitat, 38.0 ha of Forest Red-tailed
Black Cockatoo quality foraging habitat and 42.8 ha of Baudin’s quality foraging habitat. This represents less than 0.001% of the
current known foraging extent for each of the three species.
No breeding has been observed or is considered likely to occur, therefore no impact on nesting habitat extent is expected to
occur.
No roosting was recorded or known to occur in the Development Envelope (Terrestrial Ecosystems 2018; ELA 2020) therefore
no impact on roosting habitat extent is expected to occur.
The Proposed Action is not considered inconsistent with this criterion.
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 Conclusion - Black Cockatoos
The PTA has sought to minimise impacts of the Proposed Action on Black Cockatoo species by
aligning the Footprint through the lowest value habitat wherever practicable. PTA has also committed
to the establishment of NVRAs, which will protect:

· 23.5 ha of quality Carnaby’s Cockatoo foraging habitat

· 16.0 ha of quality Forest Red-tailed Black Cockatoo foraging habitat

· 17.8 ha of quality Baudin’s Cockatoo foraging habitat.
Indirect impacts associated with groundwater drawdown and introduction of dieback will be managed
through the implementation of mitigation measures for vegetation and flora (Section 5.7) and inland
waters (Section 8.7) outlined in this ERD, which have been incorporated into the CEMP, and
TECMP.

Based on the outcomes of the significance assessment, it is considered that loss of up to 54.1 ha of
quality foraging habitat, 423 potential breeding trees is considered a significant impact. The PTA has
proposed an offsets package in the Offset Strategy Chapter in Section 11 and Appendix T to
counterbalance these impacts.

 Black-stripe Minnow (Galaxiella nigrostriata)
The Black-stripe Minnow (Galaxiella nigrostriata) is listed as Endangered under the EPBC Act. The
species is endemic to south-western Australia and most commonly occurs in shallow ephemeral
waterbodies of peat flats (Galeotti et al 2010). The Black-stripe Minnow’s preferred habitat includes
shallow, seasonal, tannin stained water bodies with intact riparian vegetation which provides shade
and a complex refuge habitat (WRM, 2020). The closest known population of Black-stripe Minnow
is at Melaleuca Park approximately 12 km north of the Development Envelope (Knot et al. 2002).

The Black-stripe Minnow is able to survive dry summer conditions by aestivating (process of animal
dormancy during hot dry season) into moist soils until the first rains and is known to disperse in years
of high rainfall (Pen et al. 2002). There is a lack of knowledge regarding aestivation duration, depth,
timing and physiological tolerances for the Black-stripe Minnow, however, its survival would likely
depend upon habitats where soil moisture is retained to the end of the dry season (Biologic 2020).
Unlike some aestivating frog species, Black-stripe Minnows do not build a cocoon to aestivate, but
rather survive in the wet mud moving down with the water level in burrows within the bed of the
wetland (Biologic 2020, Bamford pers. comm. 2020).

A wetland desktop assessment undertaken by Biologic utilised existing desktop information, the
WRM 2019 assessment and additional environmental survey information to assess the potential
impact of the Proposed Action on the eight key wetlands. Wetlands can be identified by their
corresponding UFI illustrated on Figure 34. The Biologic report includes an assessment of habitat
suitability and likelihood of occurrence of the Black-stripe Minnow at each wetland.

Despite assessment indicating potential Black-stripe Minnow habitat (Biologic 2020) within or
adjacent to the Development Envelope, its presence has not been confirmed. An extensive fish
survey of 30 sites conducted in 1997 & 1998 within Bennett Brook catchment, which includes the
interconnected system of wetlands within Whiteman Park, did not find the Black-stripe Minnow
(Bamford et al 1998). The most abundant and widespread species captured during this survey was
the introduced Mosquito Fish (Gambusia holbrooki) which is a predatory and aggressive species
known to significantly impact native fish populations, including the Black-stripe Minnow (Bamford et
al 1998).
The proximity to or area intercepted by the Footprint and the likelihood of suitable habitat for the
Black-stripe Minnow are outline in Table 89.
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 Potential impacts - Black-stripe Minnow
While surveys in 1997-98 and 2006 did not record the Black-stripe Minnow at a time when conditions
are likely to have been favourable (Bamford et al 1998, North Metro Catchment Group 2006), four
wetlands have been assessed as having potential Black-stripe Minnow habitat (Biologic 2020).
Noting the size of the wetlands and the results of previous surveys, it is unlikely the Black-stripe
Minnow is present at any of the wetlands listed above. The Footprint only intercepts portions of these
two wetlands, these are:

· UFI 8678 - (0.8 ha (0.5 ha Clearing) or 35% of 2.3 ha DBCA mapped extent of the wetland).

· UFI 15259 - Bennett Brook (0.6 ha or 0.7% of 88.85 ha DBCA mapped extent).
While there is the potential habitat for Black-stripe Minnow within Bennett Brook, the portion that is
intercepted by the Footprint is unlikely to be suitable habitat for this species. Potential Black-stripe
Minnow habitat within Bennett Brook is present upstream from the Proposed Action’s rail bridge and
therefore this habitat should not be impacted by the Proposed Action. There is no potential Black-
stripe Minnow habitat downstream of the Proposed Action’s rail bridge, therefore, the Proposed
Action will not affect the potential for occurrence of the Black-stripe Minnow downstream.

There may be direct impacts to the potential Black-stripe Minnow habitat from clearing at wetland
UFI 8678. The presence and impact to the Black-stripe Minnow at this location cannot be discounted
without a targeted survey. Clearing and disturbance of potential Black-stripe Minnow habitat will be
avoided as far as practicable and will be carefully managed throughout construction.

The significance of impacts to the Black-stripe Minnow at the eight assessed wetlands are outlined
in Table 89.

Table 89: Potential wetland habitat for Black-stripe Minnow, proximity to the Proposed Action and significance
of potential impact

Wetland Distance to
Development
Envelope

Area
intersecting
Footprint

Black-stripe Minnow habitat Impacts &
significance

UFI 8679
Unnamed
Resource
Enhancement
Wetland
(REW)

116 m
Whiteman Park
Station area.

- Potential.
The appropriate habitat is present,
including soils comprising a high
proportion of clay which hold moisture for
long periods. Although recent land
clearing has fragmented this wetland and
led to some level of isolation from other
wetlands, linkage still exists with other
wetlands near UFI 8679 and moist
patches of soil were still apparent in
autumn 2020. The presence of Black-
stripe Minnow within UFI 8679 cannot be
discounted without a targeted survey.

No impact.
No direct impact
due to greater
than 50 m
separation
distance.
No indirect
impacts as the
potential Black-
stripe Minnow
habitat is
upstream to the
Proposed Action.
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Wetland Distance to
Development
Envelope

Area
intersecting
Footprint

Black-stripe Minnow habitat Impacts &
significance

UFI 8678
Unnamed
REW

0.8 ha
(0.5 ha
clearing)

Potential.
The habitat is consistent with that
preferred by the Black-stripe Minnow.
Despite recent ‘isolation’ the excellent
habitat condition, presence of suitable
habitat, including a high proportion of clay
soil which would hold soil moisture for
long periods indicate that the presence of
Black-stripe Minnow cannot be
discounted without a targeted survey.

Low Impact.
The presence of
the Black-stripe
Minnow at this
location cannot be
discounted
without a targeted
survey.
The eastern
portion of this
wetland is
intercepted by the
Development
Envelope and a
small portion is
likely to be within
the Footprint/rail
alignment.

UFI 8418
Orchid Park
CCW

5 m - Potential.
This wetland comprises a shallow,
seasonal, tannin-stained water body with
intact riparian vegetation providing shade
and complex refuge habitat. Recent
‘isolation’ from surrounding wetland
systems may not preclude the presence
of Black-stripe Minnow.

No Impact
No direct impact
as wetland not
within
Development
Envelope.
Although the
wetland is close to
the Development
Envelope
construction of the
rail is more than
50 m from the
wetland
No indirect
impacts from
dewatering or
construction
activities are
anticipated.

UFI 15259
Bennett Brook
CCW

- 0.6 ha Potential.
The wetland area is large and connected
to several smaller wetlands and Bennett
Brook itself.
The wetland is considered to comprise
suitable habitat at some locations for the
Black-stripe Minnow, particularly within
the wetland area adjacent to Bennett
Brook, north of the Development
Envelope. The presence of Black-stripe
Minnow could only be confirmed through
targeted sampling.
The section of the Brook intersected by
the Development Envelope was dry at the
time of survey and therefore considered

Low impact.
Direct impacts are
unlikely as, the
sections of
Bennett Brook
intersected by the
Development
Envelope were dry
at the time of
survey and
therefore
considered to be
lacking in suitable
habitat (Biologic,
2020).
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Wetland Distance to
Development
Envelope

Area
intersecting
Footprint

Black-stripe Minnow habitat Impacts &
significance

to be lacking in suitable habitat for the
species (Biologic 2020).
Groundwater monitoring data recorded at
BH015 located at the proposed bridge
crossing of Bennett Brook, indicates that
dry season minimum groundwater levels
are below the riverbed, suggesting that
the habitat would be unsuitable for the
species to aestivate.

Potential indirect
impacts are
unlikely to affect
the greater
Bennett Brook
area, which has
potential Black-
stripe Minnow
habitat.

UFI 8724 –
Horse Swamp
Conservation
Category
Wetland
(CCW)

64 m - Unlikely.
The degraded condition of Horse Swamp
and the fact that soils appeared to be
completely dry in autumn 2020, indicate it
may not support a population of Black-
stripe Minnow.

No Impact.
Species unlikely to
be present.

UFI 8727
Unnamed
Multiple Use
Wetland
(MUW)

- 0.2 ha Unlikely.
The wetland is unlikely to provide suitable
habitat for the Black-stripe Minnow, due
to the fact that the soil was dry at the time
of Biologic’s site visit in autumn 2020.

No Impact.
Species unlikely to
be present.

UFI 8728
Unnamed
CCW

- 1.2 ha Unlikely.
This wetland is highly ephemeral, with no
water being present in October 2019 and
only a small pool present in November
2018. As such it does not provide suitable
habitat for the Black-stripe Minnow.

No Impact.
Species unlikely to
be present.

UFI 8429
Unnamed
CCW

0.03 ha Unlikely.
While this wetland habitat is considered
consistent with that preferred by the
Black-stripe Minnow, the small size of the
water body, the isolated nature of the
wetland, and lack of significant water flow
indicates that the Black-stripe Minnow is
unlikely to inhabit the wetland.
The portion of the wetland periphery
within the Development Envelope is also
degraded and separated by an informal
track from the main part of the wetland.

No Impact.
Species unlikely to
be present.

Indirect impacts to any Black-stripe Minnow population could include changes to the current
hydrocycle, loss of a sufficient cover of healthy vegetation in the catchment to ensure groundwater
and surface water remains stained, sedimentation and increased turbidity resulting from uncontrolled
soil run off and increased levels of pesticides and surfactants introduced to the system.
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Construction management measures for surface water and stormwater will be implemented to
maintain the hydrological conditions of wetlands as far as practicable and avoid inflow of disturbed
or contaminated waters and ensure that the indirect impacts resulting from surface water or
stormwater movement will be minimised. These are outlined in Section 8.7 of this ERD and
incorporated into the CEMP. The Bennett Brook bridge is estimated to impact 0.6 ha of the Brook
and will be designed to minimise impact on the beds and banks of the water course. Riparian
vegetation removed for bridge installation will be revegetated where not required for permanent
infrastructure or maintenance access. Groundwater abstraction and dewatering will also be
managed in accordance with mitigation measures outlined in Section 8.7, which have been
incorporated into the CEMP and will be included in the Dewatering Plan that will be developed to
meet conditions in the groundwater abstraction licence to be administered under the RIWI Act.

Given the species is considered likely to be locally extinct (Bamford pers. comm. 2020), the
implementation of appropriate management measures to minimise the risk of impacting water quality
at potential habitat is precautionary, and the Proposed Action is considered unlikely to have a
significant impact on the Black-stripe Minnow.

 Significance of impacts - Black-stripe Minnow
The Proposed Action may impact potential habitat for the species. An assessment of impacts against
the Significance Impact Guidelines for MNES is provided in Table 90.

Table 90: Assessment of Significant Impacts to Black-stripe Minnow

Significance Criteria Comment

Will the action lead to a
long-term decrease in the
size of a population

The Black-stripe Minnow has not been collected from within the Development
Envelope or surrounding areas.  It is believed to be locally extinct (Bamford
2020c). The Proposed Action will have minimal impact on potential habitat
within Bennett Brook and UFI 8678 (0.6 ha and 0.8 ha respectively). The
Proposed Action includes a rail bridge over Bennett Brook that will ensure
any impacts to aquatic habitat within the brook is avoided.
Groundwater drawdown will be managed via the CEMP to ensure the
duration and extent of drawdown is minimised as much as practicable. Any
drawdown that does occur as a result of dewatering will be temporary and is
not expected to have an impact on potential habitat.
The Proposed Action will not have a significant impact on the size of the
population of the Black-stripe Minnow.

Will the action reduce the
area of occupancy of the
species

The Proposed Action will not directly impact any habitat known to be
associated with the species and will therefore not impact the area of
occupancy of the species.

Will the action fragment an
existing population into two
or more populations

No populations of Black-stripe Minnow have been recorded from within the
Development Envelope or Whiteman Park. Potential habitat is distributed
throughout the landscape in isolated wetlands, and the Proposed Action has
been designed to avoid fragmentation of any of these wetlands. The
Proposed Action is therefore unlikely to fragment a population into two or
more populations.

Will the action adversely
affect habitat critical to the
survival of a species

No habitat considered critical to the survival has been identified within the
Development Envelope or adjacent areas. The Proposed Action is
considered unlikely to impact habitat critical to the survival of the species.

Will the action disrupt the
breeding cycle of a
population

The small area of potentially suitable habitat that will be impacted by the
Proposed Action is unlikely to have an impact on the breeding cycle of the
species. The species is thought to be locally extinct.
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Significance Criteria Comment

Will the action modify,
destroy, remove, isolate or
decrease the availability or
quality of habitat to the
extent that the species is
likely to decline

The small area of potential habitat impacted is unlikely to result in species
decline. Groundwater drawdown will be managed to minimise impacts on
wetlands, particularly in times when wetlands are shallow or drying. The
species is thought to have the ability to move to other locations in years of
high surface water flow and the Proposed Action will not fragment or
significantly impact surface water flows.

Will the action result in
invasive species that are
harmful to a critically
endangered or endangered
species becoming
established in the
endangered or critically
endangered species’
habitat

The Proposed Action will not involve alteration of waterways that may lead to
the introduction of invasive species, such as the mosquito fish.

Will the action introduce
disease that may cause the
species to decline

The Proposed Action will not introduce disease to an extent that will cause
the species to decline. Dieback (Phytophthora cinnamomi) is known to occur
in some adjacent areas but is unlikely to directly impact this species’ habitat

Will the action interfere with
the recovery of the species

The Proposed Action will not interfere with the recovery of the species.
Potentially suitable habitat identified within and adjacent to the Development
Envelope could be suitable for translocating populations of the species.

No recovery plan has been prepared for this species, as it is considered that the Approved
Conservation Advice provides sufficient direction to implement priority actions and mitigate against
key threats (TSSC 2018a). An assessment against criteria outlined in the conservation advice is
provided in Table 91.

Table 91: Assessment of impacts against Black-stripe Minnow (Galaxiella nigrostriata) conservation
advice

Threat Comment

Climate change leading to increased air and water
temperatures, decreased rainfall, increased
evaporation and lowering groundwater table: Past,
present and future. In the south-west of WA, climate
change is expected to cause a reduction in rainfall of
>40% by 2070 with increased rates of
evapotranspiration. This will lead to unseasonal or
extended dry periods.

The Proposed Action is considered unlikely to
contribute significantly to factors contributing to
climate change. The objective for the Proposed
Action is to reduce reliance on personal vehicles and
increase numbers using public transport, as well as
facilitating activity hubs that reduce the need to travel
distances to undertake recreational pursuits.
The Proposed Action is therefore considered unlikely
to contribute to threats against the species survival
as a result of climate change.

Introduced invasive fish:
· The introduction of exotic fish including the

mosquitofish Gambusia holbrooki, could impact
on Galaxiella nigrostriata through food
competition, aggressive or predatory behaviour
(i.e. fin-nipping) leading to displacement, injury
and/or death, and introduction of diseases.

No activities associated with construction or
operation of the Proposed Action will have the
potential to introduce invasive fish to potential habitat
for the species. The Proposed Action does not
involve any actions associated with the introduction
of exotic fish or increase their ability to access
potential habitat for the species.



Public Transport Authority �  Malaga to Ellenbrook Rail Works 462

Threat Comment

Habitat modification leading to degradation and loss
of habitat:
· Filling and draining of wetlands and waterways

for various land-use practices including
agriculture, urbanisation, road construction and
maintenance, forestry, dams and other related
infrastructure, and mineral and quartzite sand
mining

· Excessive anthropogenic groundwater
extraction

· Altered fire regimes

· Increased salinity due to agricultural
practices/historical land clearing.

Minor loss of riparian habitat as a result of bridge
construction over Bennett Brook will occur, however
the hydrological regime up and down stream of the
bridge will not be affected.
Some minor loss of wetland extent will occur as a
result of construction. The rail has been designed to
avoid filling of seasonal wetlands that contain
potential habitat for the species.
Groundwater drawdown will occur as a result of
abstraction for construction water supply and
dewatering of excavations below the water table.
These activities will be managed to avoid drawdown
of water at wetlands adjacent to the Development
Envelope wherever practicable. Any drawdown that
does occur as a result of dewatering will be short
lived and is not expected to have a significant impact
on potential habitat.
The Proposed Action is unlikely to significantly alter
fire regimes and does not involve agricultural
practices or land clearing at a scale that may
increase salinity.

 Conclusion - Black-stripe Minnow
Although the Black-stripe Minnow was not recorded in a previous survey, suitable habitat does exist
within and near to the Development Envelope. The Proposed Action will have minor direct impacts
on potential habitat through the loss of 0.8 ha (0.5 ha of clearing) of UFI 8678 Resource
Enhancement Wetland and 0.6 ha of UFI 15259 Bennett Brook Conservation Category Wetland. It
is unlikely that suitable habitat exists at the bridge crossing of Bennett Brook, and the Proposed
Action has been designed to avoid clearing of UFI 8678 as much as practicable. The Proposed
Action has the potential to impact the species indirectly through changes to habitat as a result of
groundwater drawdown for construction activities. The PTA has proposed mitigation measures to
prevent impacts to groundwater in Section 8.7 of this ERD. These mitigation measures have been
incorporated into the CEMP that will be implemented to manage any potential for indirect impacts.
However, given the absence of any records of the species within or adjacent to the Proposed Action,
it is considered unlikely that there will be any significant impacts on the species.

 Carter’s Freshwater Mussel (Westralunio carteri)
Carter’s Freshwater Mussel is currently under threat across south-western Australia due to
secondary salinisation, loss of suitable host species, nutrient pollution, habitat loss, water extraction,
as well as sedimentation resulting in increased turbidity. Reservoir dewatering and declining rainfall
also appear to have had a negative effect on populations (Klunzinger et al. 2012). The Carter’s
Freshwater Mussel is found in permanent/semi-permanent stream and riverine habitats with a
distribution ranging from Moore River in the north, to the south coast west of Esperance (Klunzinger
2012, Klunzinger et al. 2015).

The PTA commissioned a survey targeting Carter’s Freshwater Mussel (Westralunio carteri),
conducted on 30 April and 1 May 2020 at eight sites along Bennett Brook, at four sites upstream and
four sites downstream of the proposed Morley-Ellenbrook Line (MEL) Bennett Brook railway bridge
and one site located at the proposed bridge crossing.
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Carter’s Freshwater Mussels were found at two of the three sites having water present, both 1 km
upstream of the Development Envelope at Mussel Pool and at a pool 1.7 km downstream. No habitat
considered suitable for Carter’s Freshwater Mussels was present where the Development Envelope
crosses Bennett Brook. This section of the brook was dry when sampled and lacks semi-permanent/
permanent pools with a sandy substrate. Dehydration exposure experiments have demonstrated
that the species cannot survive prolonged drying (Klunzinger 2012) and is therefore unlikely to
establish a population at the bridge crossing location, although maintaining integrity of the brook is
important for the passage of juvenile Carter’s Freshwater Mussels (WRM 2020).

 Potential impacts - Carter’s Freshwater Mussel
The Proposed Action is not expected to have a direct impact on habitat suitable for Carter’s
Freshwater Mussel, as the proposed bridge location at Bennett Brook does not support permanent
water pools. However, indirect impacts could occur as a result of groundwater drawdown and
increased sediment loads from clearing and construction activities.

Construction of the rail bridge will likely require some clearing of riparian vegetation within and
adjacent to the brook, which may temporarily affect water and habitat quality in downstream receiving
environments through erosion, siltation and sedimentation, and this has the potential to indirectly
affect populations of the species further downstream. Similarly, any physical alteration of the channel
bed during construction has potential to affect downstream populations.

The Footprint and Development Envelope are as narrow as possible at this point of the Proposed
Action to ensure impacts to surrounding riparian vegetation are minimised. The intended bridge
design includes sufficient span to minimise any encroachment into the riverbed, and the Proposed
Action will not contain any permanent structures within the brook itself. Supporting structures will be
located away from the water course. Assessment of the design information indicates the bridge
infrastructure will not significantly impact the physical structure and ecological function of Bennett
Brook in 1% Annual Exceedance Probability (AEP) flood events, maintaining current conditions for
fish passage and associated dispersal of glochidia of Carter’s Freshwater Mussel (WRM 2020).

Groundwater drawdown in Bennett Brook could occur as a result of dewatering of excavations below
the water table and bore water abstraction for construction purposes. A preliminary dewatering
assessment undertaken for PTA indicates that groundwater drawdown from construction of the
Bennett Brook bridge will be minimal and is not expected to have any impact beyond the immediate
vicinity of the work (see section 8.6). Drawdown will certainly not impact either location where
Carter’s Freshwater Mussel was found, Mussel Pool or the pool 1.7 km downstream from the bridge
crossing. The PTA has proposed measures to ensure that groundwater drawdown does not
significantly impact wetlands and groundwater dependant ecosystems outside the Development
Envelope. These mitigation measures are outlined in in Section 8.7 of this ERD and will be
implemented in accordance with the CEMP (Appendix U).

Carter’s Freshwater Mussel is considered to be reliant on native fish movements to distribute their
population. The potential for indirect impacts to native fish movements downstream from Bennett
Brook and their related potential impacts to the life cycle of the Carter’s Freshwater Mussel have
been assessed by the PTA and are considered to be unlikely as the bridge at Bennett Brook has
been designed to allow for natural flows to continue downstream in flood events. The groundwater
and surface water assessment has shown no significant reductions to groundwater and surface
water flow to the Bennett Brook.

 Significance of impacts - Carter’s Freshwater Mussel
The Proposed Action has the potential to impact potential habitat for the species. An assessment of
impacts against the Significance Impact Guidelines for MNES is provided in Table 92.
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Table 92: Assessment of Significant Impacts to Carter’s Freshwater Mussel

Significance Criteria Comment

Will the action lead to a long-
term decrease in the size of a
population

The Proposed Action will have minimal impact on potential habitat within
Bennett Brook. The Proposed Action includes a rail bridge over Bennett
Brook that has been designed with the maximum span practicable in
order to ensure any impacts to aquatic habitat within the brook are
avoided.
Indirect impacts from dewatering and abstraction of groundwater will be
managed to avoid reductions in water levels at wetlands adjacent to the
Development Envelope as far as practicable. Impacts of dewatering will
be short lived and are not expected to have a significant impact on
potential habitat.
Populations at Mussel Pool and downstream from Bennett Brook bridge
will not be impacted by the Proposed Action.
The Proposed Action will not have a significant impact on the size of the
population.

Will the action reduce the area
of occupancy of the species

The species is known to inhabit Bennett Brook but was not recorded
where the Development Envelope crosses the brook. The habitat within
the Development Envelope is unlikely to provide suitable habitat or
support populations of the species. The Proposed Action is unlikely to
impact the known occupancy of the species up and downstream of the
Development Envelope.

Will the action fragment an
existing population into two or
more populations

The proposed bridge at Bennett Brook will not interfere with the water
course and will allow for movement of the species when water is flowing.
The Proposed Action will therefore not fragment a population into two or
more populations.

Will the action adversely affect
habitat critical to the survival of
a species

Management of construction impacts will ensure that the Proposed Action
will not adversely affect the species’ habitat downstream. The Proposed
Action is considered unlikely to impact habitat critical to the survival of the
species.

Will the action disrupt the
breeding cycle of a population

As the Proposed Action will maintain the integrity of the Bennett Brook
channel, the action will not disrupt the breeding cycle of a population.

Will the action modify, destroy,
remove, isolate or decrease the
availability or quality of habitat
to the extent that the species is
likely to decline

The Proposed Action will not fragment or significantly impact surface
water flows at Bennett Brook. The small area of potential habitat impacted
by clearing of riparian vegetation, short term construction impacts and the
proposed rehabilitation of this area is unlikely to result in a significant
decrease in habitat or result in species decline.

Will the action result in invasive
species that are harmful to a
critically endangered or
endangered species becoming
established in the endangered
or critically endangered
species’ habitat

The Proposed Action will not involve alteration to the waterways or other
actions that may lead to the introduction of invasive species. The
Proposed Action does not involve any activity during construction or
operation that would potentially introduce invasive species.

Will the action introduce
disease that may cause the
species to decline

The Proposed Action will not introduce disease to an extent that will cause
the species to decline. Hygiene management, including controls to
prevent the movement of dieback (Phytophthora cinnamomi) will be in
place during construction. Ongoing or long term actions are unlikely to
introduce disease.

Will the action interfere with the
recovery of the species

The Proposed Action will not interfere with the recovery of the species
and is unlikely to have any long terms impacts upon species numbers.
Bridge structures are thought to create shade and may potentially offer
potential habitat for this species.
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No recovery plan has been prepared for this species, as it is considered that the Approved
Conservation Advice provides sufficient direction to implement priority actions and mitigate against
key threats (TSSC 2018b). An assessment against criteria outlined in the conservation advice is
provided in Table 93.

Table 93: Assessment of impacts against Carter’s Freshwater Mussel (Westralunio carteri)
conservation advice

Threat Comment

Increased salinity. The
species is considered unlikely
to survive in waters where
salinity is >2ppt.

The Proposed Action does not involve agricultural practices or land clearing
at a scale that may increase salinity and will not result in an increase in
salinity levels within Bennett Brook.
The Proposed Action will not increase this threat.

Water extraction,
dehydration, heat stress.

Management measures are outlined in in Section 8.7 of this ERD and will
be implemented in accordance with the CEMP (Appendix U) to ensure
groundwater drawdown does not have a significant adverse impact on
wetlands within and adjacent to the Development Envelope. More detailed
measures contained in a Dewatering Plan will be required in order to obtain
a dewatering permit.
With the implementation of appropriate mitigation measures, impacts to
habitats associated with permanent water bodies are not expected to be
significant.

Nutrient pollution The Proposed Action has the potential to cause elevated nutrient levels that
could discharge to wetlands during operation of the Whiteman Park Station.
PTA is proposing to implement Water Sensitive Urban Design (WSUD)
measures at Whiteman Park Station to ensure any nutrient laden runoff is
managed before being discharged to the environment.
The operation of the rail corridor across Bennett Brook will not require the
use of nutrients and therefore will not cause an increase in nutrient loads at
the known population downstream of the Proposed Action.
With appropriate WSUD measures integrated into station design, the
Proposed Action will not cause an increase in nutrient runoff into the
habitats occupied by the species.
The Proposed Action is not expected to increase this threat to the species.

Cattle tramping Cattle currently occupy areas around Bennett Brook. Cattle do not have
access up stream to Mussel Pool. The Proposed Action is likely to
significantly reduce the cattle access to potential habitat, thus potentially
improving habitat quality for the species.
The Proposed Action will not increase this threat to the species.

Predation by pigs No activities associated with the Proposed Action will influence behaviour
of feral pigs. The Proposed Action therefore will not increase the risk of
predation by pigs and therefore will not increase this threat to the species.

 Conclusion - Carter’s Freshwater Mussel
The Proposed Action has been assessed as being unlikely to result in any direct impacts on Carter’s
Freshwater Mussel. Certain activities have the potential to result in indirect impacts to Carter’s
Freshwater Mussel, including:

· Increased sedimentation leading to decline in habitat quality downstream of the Proposed
Action.

· Increased nutrient loads into the wetland system that feeds into Mussel Pool.
Investigations did not record any populations at the Bennett Brook bridge location and concluded
that, due to the absence of permanent water, there is no suitable habitat at this location.
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Indirect impacts will be managed through the inclusion of WSUD principles in the design of Whiteman
Park Station to ensure the risk of nutrient discharge to the wetland system is minimised. The
implementation of appropriate mitigation and management actions outlined in this ERD will ensure
that construction activities at the bridge location do not result in downstream impacts from increased
sedimentation. These mitigation measures will include the use of sediment controls as required
during construction e.g. use of sediment fences, bunds and other retention methods.

Following consideration of the Proposed Action against the Significant Impact Guidelines and the
relevant conservation advice, it is considered unlikely that there will be a significant impact on the
species.

 Banksia Woodland of the Swan Coastal Plain
There are two Banksia Woodlands of the Swan Coastal Plain (Banksia Woodlands TEC) areas within
the Development Envelope of the Proposed Action.

The Banksia Woodlands TEC is described as a woodland ecological community associated with the
Swan Coastal Plain. It is characterised by a prominent Banksia tree layer with scattered Eucalypts
and other tree species present within or above the Banksia canopy. Species richness is high within
this ecological community and is characterised by high endemism and considerable localised
variation in species composition across its range (TSSC 2016a).

The Banksia Woodlands TEC is restricted to the Perth and Dandaragan subregions of the Swan
Coastal Plain where it occurs on deep Bassendean and Spearwood sands (occasionally on
Quindalup sands) (TSSC 2016a). The canopy of the community is dominated or co-dominated by
Banksia attenuata and/or Banksia menziesii over an understorey that is often highly species-rich
comprising a layer of sclerophyllous shrubs and an herbaceous ground layer (TSSC 2016a).

Bush Forever site 304 (Whiteman Park) is over 1,315 ha and is set aside as Bushland Conservation
and Woodland Reserve (WAPC 2019a). This Bush Forever site is within and adjacent to the
Proposed Action and contains a significant area, over 200 ha, of Banksia Woodlands.

 Potential impacts to Banksia Woodland TEC
Six patches of Banksia Woodlands TEC, in and around the Proposed Action, were assessed and
mapped by RPS (2020), Woodman (2020a) and Woodman (2020b). The assessment covered
54.62 ha and was undertaken in accordance with the Banksia Woodlands of the Swan Coastal Plain
ecological community Approved Conservation Advice (TSSC 2016a).

The key diagnostic characteristics, condition, and size thresholds were applied to all patches
individually. FCT analysis undertaken by RPS (2020) and Woodman (2020a) supported the Banksia
Woodlands TEC assessment.

Of the six patches, identified as Patches 1 through to 6:

· Three of the patches, Patch 2, 4 and 5, are on the outer edges of Bush Forever site 304
(Whiteman Park), while Patches 1 and 3 are outside the Bush Forever site.

· Four of the patches, Patch 2, 3, 4 and 6, are entirely outside the Proposed Action’s
Development Envelope, with the nearest patch located approximately 30 m from the
Development Envelope.

· Two patches, Patch 1 and 5, intersect the Proposed Action.
A summary of the six patches is presented in Table 94 and shown in Figure 10.
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Table 94: Patches of Banksia Woodlands TEC

Patch Location Total patch
size (ha)

Development
Envelope
(ha)

Footprint
(ha)

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

2 In the Workshops, Service Road and Lookout
Wetland precincts of Whiteman Park. In Bush
Forever site 304 Whiteman Park.2

10.48 Located 140 m north of
Development Envelope.

3 The old Caversham airfield east of Drumpellier
Drive. In Bush Forever site 200 Caversham
Airfield.2

9.14 Located 30 m east of
Development Envelope

4 Within Park Street North precinct of Whiteman
Park. In Bush Forever site 304 Whiteman
Park.2

4.69 Located 225 m west from
Development Envelope

5 Gnangara Road, 100 m west of Gnangara
Road and Drumpellier Drive intersection. In
Bush Forever site 304 Whiteman Park.3

36.75 1.51 1.51

6 Between Patch 4 and 5, represents north-
eastern edge of large area of remnant
vegetation in Whiteman Park reserve. In Bush
Forever site 304 Whiteman Park.2

1.23 0.00 0.00

TOTAL 85.52 17.00 10.05

Additional analysis and verification of Patch 1 (Woodman 2020a) and Patch 5 (Woodman 2020b)
was undertaken to clarify their extent and condition.

Patch 1 Malaga Station – corner Tonkin Hwy and Beechboro Road North.

Patch 1 Malaga is located at the proposed Malaga Station between Tonkin Highway (west), Marshall
Road (south) and paddocks (east and north). It is partially fragmented from adjacent vegetation by
road infrastructure (Beechboro Road North and Tonkin Highway) and paddocks. Additional analysis
and verification of Patch 1 Malaga was undertaken to clarify the extent and condition (Woodman
2020a).

The extent of Patch 1 Malaga is 23.23 ha and includes vegetation ranging from Degraded to
Excellent condition. A 15.49 ha portion of Patch 1 Malaga occurs in the Development Envelope, of
which 8.54 ha is within the Footprint, representing 36.76% of the total extent of the patch. The
Footprint intersects with the middle of Patch 1 Malaga and will fragment the patch into two patches.

Patch 5 Southwest corner of Gnangara Road and Drumpellier Drive (within Bush Forever site
304 (Whiteman Park)).

Patch 5 Gnangara Road is located in the northeast corner of Whiteman Park and Bush Forever site
304, bound by Gnangara Road (north) and areas of degraded paddocks (east and west). Analysis
of Patch 5 Gnangara Road (Woodman 2020b) was undertaken to clarify the extent and condition.

The patch covers 36.75 ha and includes vegetation that is in Very Good condition. A 1.51ha portion
of Patch 5 Gnangara Road is located within both the Development Envelope and the Footprint,
representing 2.20% of the total extent of the patch. The Footprint intersects with the north-eastern
extent of the patch and the Proposed Action will not fragment the patch.
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Table 95: Estimated extent of EPBC listed Banksia Woodlands TEC

Patch
Size of
Patch
(ha)1

Local
extent
(RPS
2020)1

Local
extent
(City of
Swan)2

Regional
Extent
(SCP)2

Reserved2
Area in
Footprint
(ha)

Area in
NVRA
(ha)

Patch 1 –
Malaga Station 23.23 - - - 8.54 6.95

Patch 5 –
Gnangara
Road

36.75 - - - 1.51 0.00

Total 30.08 85.52 11,370 253,540 57,055 10.05 6.22

1. Size of patches sourced from RPS (2020), Woodman (2020a) and Woodman (2020b)

2. Regional Area and Reserved sourced from TSSC (2016a)

 Significance of impacts to Banksia TEC
An assessment of significance for the Banksia Woodlands TEC is presented in Table 96.

Table 96: Banksia Woodlands TEC significance assessment

Significance Criteria Comment

Will the action reduce the
extent of an ecological
community

The Proposed Action will result in the clearing of up to 10.05 ha of Banksia
Woodlands TEC. This includes clearing of up to 8.54 ha in Patch 1 and up
to 1.51 ha in Patch 5 within the Footprint. The clearing represents 10.93%
of the total mapped extent of the community within the survey area.
Whiteman Park and Bush Forever site 304 protects a larger in-tact area of
the TEC. The TEC is therefore considered well represented locally.
The Proposed Action will reduce the extent of Banksia Woodlands TEC
locally by 0.08% in the City of Swan and 0.004% on the Swan Coastal Plain.
The clearing is therefore not considered to significantly reduce the extent of
the Banksia Woodlands TEC.

Will the action fragment or
increase fragmentation of an
ecological community, for
example by clearing
vegetation for roads or
transmission lines

The Proposed Action will result in the fragmentation of one patch of Banksia
Woodlands TEC.
The Proposed Action includes clearing within two patches, Patch 1 and
Patch 5. Patch 1 occurs at the proposed Malaga Station. It is currently
isolated from adjacent native vegetation by road infrastructure and
paddocks. The Proposed Action will fragment this patch (23.23 ha) into two
smaller patches, due to the clearing 8.54 ha of vegetation through the interior
of Patch 1.
The fragmentation may exacerbate edge effects including an increased
boundary to area ratio, partial fragmentation of fauna species, and reduced
biodiversity. The Proposed Action includes commitments to management
actions outlined in Section 5.7 of this ERD and incorporated into the TECMP,
to minimise any indirect impacts along the boundary of the Footprint. A
Native Vegetation Retention Area at Malaga Station protects 6.21 ha of
Patch 1.
The Proposed Action includes clearing of up to 1.51ha of Patch 5 in the
northeast corner of Whiteman Park and Bush Forever site 304 (Whiteman
Park). The Footprint will impact the northern and eastern edge of this patch;
therefore, no fragmentation of the patch will occur and therefore impacts to
Patch 5 are not considered significant.
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Significance Criteria Comment

Will the action adversely
affect habitat critical to the
survival of an ecological
community

The Proposed Action will not affect habitat critical to the survival of the
Banksia Woodlands TEC beyond the extent of the clearing of up to 10.05 ha
of the TEC.
Habitat critical to the survival of the Banksia Woodlands TEC are areas that
meet the key diagnostic characteristics and condition thresholds for the
community and the buffer zones.
Patch 1 is isolated from adjacent native vegetation by road infrastructure and
paddocks. The Proposed Action will result in the clearing of 8.54 ha of the
23.23 ha extent. This patch does not represent a buffer to adjacent Banksia
Woodlands TEC.
Patch 5 represents the edge of a large area of remnant vegetation mapped
by Woodman (2020b) as 36.75 ha. Additionally, Whiteman Park and Bush
Forever site 304 encompass an adjoining patch of Banksia Woodlands TEC
that extends for more than 200 ha.  The Proposed Action will result in
clearing of up to 1.51ha at the edge of this patch. The patch itself represents
a buffer to the larger, in-tact patch of vegetation within Whiteman Park. It is
unlikely that the Proposed Action will result in any additional impacts to this
patch beyond the Footprint.
The Proposed Action includes commitments to management actions
outlined in Section 5.7 of this ERD and incorporated into the TECMP, to
manage any indirect impacts to Banksia Woodlands TEC. The TECMP
includes measurable management targets, a monitoring program and
contingency actions to reduce the risk of indirect impacts affecting the
Banksia Woodlands TEC.

Will the action 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 Proposed Action will not modify abiotic factors necessary for the survival
of the Banksia Woodlands TEC.
Dewatering has been identified as a risk that may lead to degradation of the
Banksia Woodland TEC. A strategic hydrogeological assessment has been
completed, which considered the Banksia Woodlands TEC as a
Groundwater Dependent Ecosystem (GDE). High risk areas were defined
based on the outcomes of this assessment. Based on groundwater
assessment undertaken to date, dewatering can be managed to avoid
impacts on the Banksia Woodlands TEC. Section 5.7 of this ERD describes
the management actions required to manage any impacts associated with
surface water runoff in Banksia Woodlands TEC, including specific
management actions and measurable targets to assess the effectiveness of
the mitigation measures proposed. These mitigation measures have been
incorporated into the TECMP.

Will the action 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 Proposed Action is unlikely to cause a substantial change in species
composition.
The Proposed Action will require clearing of the Banksia Woodlands TEC.
Indirect impacts will be managed in accordance with mitigation measures
outlined in Section 5.7 of this ERD, the TECMP and a Dewatering Plan. No
other risks have been identified that may impact the Banksia Woodlands
TEC. The Proposed Action will not affect fire patterns, no vegetation will be
harvested, and seed collection is not required.
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Significance Criteria Comment

Will the action cause a
substantial reduction in the
quality or integrity of an
occurrence of an ecological
community, including, but
not limited to: 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

The Proposed Action is unlikely to cause substantial reduction in the quality
or integrity of the Banksia Woodlands TEC beyond the clearing of up to
10.05 ha and the fragmentation of Patch 1 discussed above.
Invasive species and dieback will be managed through the implementation
of mitigation measures outlined in Section 5.7 of this ERD, the TECMP
(Appendix X) and CEMP (Appendix U), which will ensure appropriate
hygiene measures are implemented during construction.
No activities associated with the construction or operation of the Proposed
Action will require the regular application of fertilisers, herbicides or other
chemicals, other than occasional, targeted weed control during construction
to manage temporarily exposed areas.
The TECMP will manage the indirect impacts that have been identified as
risks to Banksia Woodlands TEC adjacent to the Proposed Action. The
TECMP includes measurable management targets, a monitoring program
and contingency actions to reduce the risk of indirect impacts affecting the
Banksia Woodlands TEC.
The loss of 36.8% of the current extent of Patch 1 Malaga TEC and 2.20%
of Patch 5 Gnangara Rd TEC due to clearing is considered a significant
impact and is addressed in PTA’s proposed Offset Strategy (Section 11). A
14.69 ha portion of Patch 1 and 35.94 ha portion of Patch 5 Banksia
Woodland TEC will remain intact.

Will the action interfere with
the recovery of an ecological
community

There is no recovery plan for the Banksia Woodlands TEC. The conservation
advice proposes protection and restoration as the most practical method for
maintaining existing high-quality remnants of Banksia Woodlands.
Whiteman Park and Bush Forever site 304 encompass a patch of Banksia
Woodlands TEC that extends for more than 200 ha. This is prioritised for
bushland generation and Woodland Reserve (DPLH 2018).
The proponent is committed to mitigating indirect impacts on the Banksia
Woodlands TEC adjacent to the Proposed Action.

The total extent of Banksia Woodlands TEC mapped within the Development Envelope is 15.77 ha.
The Proposed Action will result in permanent clearing of 10.05 ha Banksia Woodlands TEC. The
clearing represents 17.48% of the total extent mapped by RPS (2020), Woodman (2020a) and
Woodman (2020a) (Table 96).

The Patch 5 Gnangara Road covers 36.75 ha and includes vegetation that is in Very Good condition.
The Development Envelope encompasses 1.51ha of Patch 5 Gnangara Road, of which 1.51ha is
within the Footprint, representing 2.2% of the total extent of the patch (Table 95) and 0.08% of its
extent at a local scale within the City of Swan. The Footprint intersects with the north-eastern extent
of the patch and as such the Proposed Actin will not result in fragmentation of the patch.

The Proposed Action will result in partial clearing of two patches of Banksia Woodlands TEC: Patch 1
Malaga Station, and Patch 5 Gnangara Road. Patch 1 Malaga Station ranges from between
Excellent to Degraded condition and includes 23.23 ha of Banksia Woodlands TEC of which
15.49 ha occurs in the Development Envelope. There is 8.54 ha within the Footprint, including
1.92 ha of Good and 6.62 ha of Very Good condition. None of the vegetation within the patch mapped
as Excellent condition will be impacted by the Proposal.

Patch 5 Gnangara Road is in Very Good condition and includes 36.75ha of Banksia woodlands, of
which 1.51ha occurs in the Development Envelope. There is 1.51ha in the Footprint, all in Very Good
condition. Clearing of Patch 5 is restricted to the edge of the patch.
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Patch 1 will be fragmented into two patches as a result of the Proposed Action, thereby exacerbating
edge effects and inhibiting the movement of fauna species between the two smaller patches.
Connectivity between remnants and other native vegetation is an important determinant of habitat
quality for flora and fauna and overall condition of the community (TSSC 2016a). A 6.95 ha portion
of the newly formed southern patch will be protected in a Native Vegetation Retention Area, including
4.1 ha of Excellent condition vegetation.

The Threatened Species Scientific Committee (2016c) has not recommended a recovery plan for
the Banksia Woodland TEC. The conservation advice instead defines three approaches to achieve
the objective of conservation, of which protection of the ecological community is relevant for the
Proposed Action. The priorities for protecting the TEC are addressed in Table 97.

Table 97: Assessment of Proposed Action against the conservation objectives

Objective Assessment of Proposed Action against criteria

Preventing vegetation
clearance and direct habitat
damage

The Proposed Action will result in the clearing of 10.05 ha of Banksia
Woodlands TEC. This includes up to 8.54 ha of clearing in Patch 1 and
up to 1.51 ha of Patch 5 within the Development Envelope. The clearing
represents 4.1% of the total extent mapped by RPS (2020).
The Proposed Action includes protection of 6.95 ha of Patch 1 in a Native
Vegetation Retention Area.

Preventing weeds, feral
animals, dieback and other
diseases

Mitigation measures outlined in Section 5.7 of this ERD, the TECMP and
CEMP will be implemented during construction and operation to manage
the Proposed Actions’s direct and indirect impacts, including dieback and
weeds
Currently kangaroos are presenting the highest grazing pressure at
Patch 1 TEC. Patch 2 is fenced and no additional impacts from weeds,
feral animals or dieback is anticipated as a result of the Proposed Action.
Existing impacts from rabbits and foxes are likely to remain the same.

Groundwater The Proposed Action requires groundwater drawdown near Patch 1 of the
TEC, for the Tonkin Highway dive structure. The dewatering will be
managed through the mitigation measures outlined in Section 8.7 of this
ERD, TECMP and the CEMP. Banksia Woodlands have been identified
as a high risk in the strategic hydrogeological assessment undertaken for
the Proposed Action. Management measures have been considered in
the dewatering design and engineering management practices have been
incorporated to avoid and minimise any indirect impacts as a result of the
Proposed Action.
Mitigation measures for vegetation and flora outlined in Section 5.7 of this
ERD and describe the management actions required to avoid any impacts
associated with groundwater drawdown in Banksia Woodland TEC.
These mitigation measures have been incorporated into the TECMP
along with measurable targets to assess the effectiveness of the
mitigation measures proposed.

Fire The Proposed Action is not anticipated to impact on the fire regime of the
TEC. The two patches of the TEC are situated within an urban
environment where fire prevention methods have been in place since the
establishment of Whiteman Park.
The operation of the electrified railway line will be managed according to
the PTA’s Bushfire Management Strategy

Preventing grazing damage The two TEC patches are currently protected from grazing by cattle. This
will not change as the result of the Proposed Action.
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 Conclusion
PTA has sought to minimise impacts on the TEC by aligning the Footprint through the lowest quality
areas of Patch 1 TEC and along the edge of Patch 5 TEC. PTA has also committed to avoiding
clearing of 6.95 ha of Excellent condition TEC contained within Patch 1 TEC by protecting it within a
NVRA.

Based on the significance assessment, it is considered that the loss of 10.05 ha of TEC is likely to
represent a significant impact to the Banksia Woodlands TEC. The PTA proposes an offsets package
in line with the Offset Strategy outlined in Section 11 to counterbalance this impact.

 Glossy Ibis
The Glossy Ibis was recorded at Horse Swamp, approximately 240 m from the Proposed Action. A
waterbird survey was undertaken by Terrestrial Ecosystems in spring 2018 and spring 2019 (ELA
2020) at Horse Swamp, Bennett Brook, Mussel Pool, seasonal wetlands and dams within Whiteman
Park (ELA 2020). A total of 26 water bird species were identified with one listed migratory species,
the Glossy Ibis (Plegadis falcinellus), recorded at Horse Swamp. This species has a regional
distribution across the east of the Kimberley region of Western Australia and is also known to be
patchily distributed in the rest of Western Australia (DotEE 2019f). It’s preferred habitat for foraging
and breeding are freshwater marshes at the edges of lakes and rivers, lagoons, flood-plains, wet
meadows, swamps, reservoirs, sewage ponds, rice-fields and cultivated areas under irrigation
(DotEE 2019f). This species is also occasionally found in coastal locations such as estuaries, deltas,
saltmarshes and coastal lagoons (DotEE 2019f). The Ord River is a known breeding area for this
species in Western Australia, with core breeding areas located outside of Western Australia (DotEE
2019f).

 Potential impacts to Glossy Ibis
Given that this species is considered migratory in nature, and the absence of any preferred habitat
within the Development Envelope, direct impacts on this species are considered unlikely.

Potential indirect impacts may arise as a result of groundwater drawdown impacting wetland habitat
or occasional bird strike. Neither are considered likely to have a significant impact on the species
due to its temporary and occasional occurrence within the broader area adjoining the Development
Envelope.

 Significance of impacts to Glossy Ibis
This species has been assessed against the significance criteria in Table 98. Based on this assessment, it is
unlikely that the Proposed Action will have a significant impact on the Glossy Ibis.

Table 98: Glossy Ibis significance assessment

Significance Criteria Comment

Substantially modify (including
by fragmenting, altering fire
regimes, altering nutrient cycles
or altering hydrological cycles),
destroy or isolate an area of
important habitat for a migratory
species

The Proposed Action is unlikely to substantially modify habitat for the
Glossy Ibis.
The Glossy Ibis was recorded at Horse Swamp. This habitat is outside
the Development Envelope. Appropriate management will be
implemented to avoid any indirect impacts on this wetland.




