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PTA will install fences that span the whole length of the rail line. The fence height will be as
specified in PTA Specification Fences and Noise Walls and will typically be either 1800mm or
2400mm depending on location and purpose. Rail fencing will largely avoid the risk of ground
based fauna strike by trains.

Noise, vibration, lights, and other anthropomorphic activity occurring during construction and
operation may disrupt fauna behaviour. Given the short-term and localised nature of construction, it
is anticipated that the impacts will not be significant. Operational railway noise, vibration and light
impacts may cause some fauna to shift permanently to more favourable areas.

Given PTA’s approach to landscaping its rail corridors to prevent attracting fauna and standard
management measures aimed at minimising the risk of vehicle strike during construction, the
Proposal will not significantly impact fauna as a result of vehicle strike or disturbance.

Permanent Loss of Fauna Habitat

The EPBC Act lists land clearing as a key threatening process. The loss of fauna habitat
associated with land clearance has the potential to impact upon terrestrial fauna values on both a
local and regional scale.

The Proposal will impact 80.7 ha of land within a 164.6 ha Development Envelope. Of this, the
Proposal will clear up to 71.6 ha (89%) of highly modified and disturbed environment, including
VSA 1, VSA 2 and VSA 3 (Table 29), that offers low value to no general fauna habitat. The linear
nature of the Proposal will result in the loss of 9.1 ha of higher value general fauna habitat within
the Footprint (VSA 4 and VSA 5), whilst retaining equivalent or similar habitat in adjacent areas.
The existing rail reserve currently fragments the five VSAs that make up the Footprint, which
consists of a series of land parcels including reserves, light industry, urban areas with gardens or a
few large trees, or cleared paddocks.

Table 35 provides details of the extent of habitat impacted by the Proposal.

Table 35 Fauna habitat extent within development envelope and footprint

VSA Development Envelope
Extent (ha) (%)

Footprint Extent (ha)
(%)

VSA 1. Grassland/paddock with
scattered trees

79.42 (48.3%) 41.82 (51.8%)

VSA 2. Urban parks and gardens 24.75 (15.0%) 10.23 (12.7%)

VSA 3. Light industrial areas and hard
surfaces

44.52 (27.1%) 19.55 (24.2%)

VSA 4. Eucalypt woodland to forest 13.53 (8.2%) 8.65 (10.7%)

VSA 5. Watercourses 2.36 (1.4%) 0.44 (0.5%)

PTA has assessed potential habitat loss on a regional scale against the extent of vegetation
complexes found within the Development Envelope remaining across the Swan Coastal Plain
(SCP). As discussed within the Flora and Vegetation Chapter, the Development Envelope lies
within the Forrestfield Complex (2,803.4 ha remaining across the SCP) and the Guildford Complex
(4,607.9 ha remaining across the SCP) (DBCA 2019). Regional habitat types within the
Development Envelope are represented by 92.7 ha classified as the Forrestfield Complex and 71.9
ha classified as Guildford Complex. The Proposal will result in the loss of 0.06% and <0.01% of
these regional habitat types, respectively.
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Fragmentation of Fauna Habitat, Barriers to Fauna Movement and/or Loss of Ecological
Connectivity

The loss of habitat may limit the movement of fauna throughout the landscape impacting dispersal,
genetic flow, and competition. The Proposal lies in a region with a history of extensive clearing for
agriculture and development for housing and industry. As such, connectivity for fauna is generally
low apart from species that can utilise highly modified landscapes. Areas where connectivity is
poor include:
 Between Armadale Station and Church Avenue
 Wungong Road to Fletcher Park
 North of Kentucky Place to Thomas Road
 Between Thomas Road and Abernethy Road
 North of Byford Station

However, within the Footprint and its surrounds, there are important reservoirs and corridors for 
fauna that provide some landscape permeability for a wide range of fauna species which are 
described in Table 29.

The removal of adjoining fauna habitat that contribute to fauna corridors and reservoirs within the 
Footprint may impact connectivity and movement of fauna across the landscape. The extent of 
impact has been minimised by locating the Proposal within the existing Armadale and Australind 
rail corridor to avoid creating any new barriers to fauna movement. Culvert crossings will be 
installed at the natural ground level to facilitate fauna movement between the corridors in an east-
west alignment in the vicinity of Fletcher Park and Lambert Lane. Connectivity will be enhanced 
through revegetation in areas where there is little vegetation to support fauna.

The design and location of the culverts has taken into consideration the species expected to use 
the crossing, and areas where high movement/connectivity is required. The culvert fauna crossing 
is expected to be utilised mostly by Quenda and reptile species (pers comm. Mike Bamford) and 
will be located to facilitate movement between Lambert Land and Fletcher Park TEC areas that are 
movement hotspots (pers comm. Mike Bamford). The length of the crossing and the type of culvert 
are important factors that influence the usage of the crossing, and the exact design, length/size 
and location of the culvert will be based on the science to produce the best outcome for fauna 
values.

7.7.2. Indirect Impacts
Degradation of Habitat

The construction and operation of the railway has the potential to cause degradation and 
modification of the surrounding habitat due to factors including altered surface and groundwater 
conditions, changes in feral animal movement and the spread of weeds and/or disease. Habitat 
degradation is a known threatening process for Carnaby's Black Cockatoo and Forest Red-tailed 
Black Cockatoo.
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Altered Surface and Groundwater Conditions

Interruptions of hydro-ecological processes can have significant impacts on fauna habitat values
as these processes underpin primary production in ecosystems. Three brooks and several local
drains carry runoff from the Darling Scarp to the Swan Coastal Plain across the Development
Envelope. The Proposal could alter landforms and drainage patterns, which could impact surface
water flows, and alter or disturb groundwater-dependent vegetation, particularly riparian
vegetation, causing degradation to habitat that supports fauna, such as Carter's Freshwater
Mussel.

The Proposal will maintain existing surface water flows across the Development Envelope so that up-
and down- stream impacts are minimised. Drainage associated with the Proposal has been designed
(with consideration of Water Sensitive Urban Design principles) to minimise the risk of degradation
of Carter’s Freshwater Mussel habitat. This will include installation of sediment and gross pollutant
traps where appropriate to capture sediment and pollutant loads. The drainage design will also
ensure that there is no direct discharge from the Proposal infrastructure to aquatic habitats
including Carter’s Freshwater Mussel habitat within the Wungong Brook. Further details of the
drainage design are provided in the Inland waters chapter.

PTA will undertake dewatering for a short term (likely < 6 months) at Wungong Brook to construct
the bridge foundations and potentially to remove the existing bridge pier from the river bed. Given
the small amount of riparian vegetation within the Footprint (0.4 ha) together with construction
management actions outlined in Inland waters chapter to manage water flow and groundwater
conditions, the Proposal is not expected to have a significant impact upon fauna habitat values.
Carter’s Freshwater Mussel are susceptible to changes in water quality in particular elevated
salinity and sedimentation. Construction of the Proposal is unlikely to impact salinity in surface
water systems, however, mobilisation of sediment during proposed works within and/or adjacent to
Wungong Brook could potentially result in sedimentation of mussel habitat. Monitoring and
management actions outlined in Section 7.8 will be implemented during construction (and prior to
construction where necessary) and the Proposal is not expected to have a significant impact on
Carter’s Freshwater Mussel habitat.

Change in Feral Animal Abundance and/or Movement

Field assessments (AECOM 2020; Bamford Consulting 2021) have recorded eight introduced
fauna species, including some feral species, within the Development Envelope. This includes the
introduced Mosquitofish Gambusia holbrooki, two species of bird, Rainbow Lorikeet Trichoglossus
haematodus and Rock Dove Columba livia, as well as five mammal species, Rabbit Oryctolagus
cuniculus, Fox Vulpes vulpes, Cat Felis catus, Dog Canis familiaris, and Horse Equus caballus.
The introduction of feral species or changes in their abundance or movement may contribute to
local extinctions of native species and impact populations of extant species.

Newly cleared areas, edge effects and barrier effects from rail fencing may lead to changes in feral
animal movement. The Proposal involves the upgrade and modification of the existing Armadale
station and replacing a number of existing at-grade line crossings (level crossings) with grade-
separated crossings. The vegetation within the Development Envelope is primarily Degraded or
Completely Degraded in condition, and was largely devoid of native species. The removal of this
Degraded and Completely Degraded vegetation is unlikely to change available food sources for
feral animals. Therefore, the Proposal is not expected to cause an increase in the abundance of
feral animals because there will be no changes to available food sources. The Proposal is not likely
to cause a significant impact to native fauna from changes to the number and movement of feral
animals.

https://ee.alytics.com/unpublished/byford-rail-extension/study/55aefe79-948e-72c2-06e0-3b7cced35571
https://ee.alytics.com/unpublished/byford-rail-extension/study/55aefe79-948e-72c2-06e0-3b7cced35571
https://ee.alytics.com/unpublished/byford-rail-extension/study/55aefe79-948e-72c2-06e0-3b7cced35571
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Increased Spread of Weeds, Disease and/or Soil Pathogens

The Proposal is situated within a greatly modified landscape that is comprised of a mosaic of land
parcels. Except for parts of Fletcher Park and most of Lambert Lane Nature Reserve, the
vegetation within the Development Envelope and Footprint is heavily infested with weeds (Bamford
Consulting 2021). This includes areas where the canopy is intact, such as along Wungong Brook
and along some sections of the rail reserve.

The introduction of weeds or pathogens such as Phytophthora dieback into the fauna habitat within
or adjacent to the Development Envelope, will adversely impact fauna habitat values and the
associated fauna assemblages.

Weed species and dieback are most likely to be introduced during construction activities and
through vehicle movement. The risks associated with increase spread of weeds, disease and/or
soil pathogens will be effectively managed by the Proponent and due to the highly degraded nature
of the Footprint are not expected to significantly impact fauna habitat.

7.7.3. Cumulative Impacts
The Byford area lies within the Pinjarra Plain soil landscape, one of the most cleared landscapes in
the State, retaining less than 3% of the original vegetation cover, with remnant native vegetation
constricted to the remaining waterways, road reserves, rail reserves and conservation reserves or
bush forever sites. The implementation of the Proposal will contribute to the cumulative impacts on
terrestrial fauna values across the Perth metropolitan area.

The DWER Clearing Permit Map identifies nine permits that are either under assessment or have
been granted in the adjacent areas to the Development Envelope, totalling 30.7 ha, of which 24.4
ha has been granted to date.

Major developments in the immediate surrounds of the Proposal that have been identified for
consideration in terms of cumulative impacts on terrestrial fauna are described in Table 36.

Table 36 Cumulative Impacts
Aspect /
Project

Thomas Road Bridge
over Rail

Tonkin Highway
Extension (Thomas Rd
to South West
Highway)

Soldiers Road Principal
Shared Path

Proponent Main Roads Western
Australia

Main Roads Western
Australia

Shire of Serpentine
Jarrahdale

Description Description, Thomas
Road will be elevated to
pass over the rail corridor
with two lanes in each
direction.

Extension of Tonkin
Highway an additional 14
km to South Western
Highway.

The Soldiers Road
Principal Shared Path is a
community y project that
will link the towns of
Byford and Mundijong
with a formal path.

Location Shire of Serpentine
Jarrahdale
The bridge will be
constructed slightly to the
north of the existing
Thomas Road alignment,
between South Western
Highway and Wungong
South Road.

Shire of Serpentine
Jarrahdale
Thomas Road, Oakford to
South Western Highway,
south-east of Mundijong

Shire of Serpentine
Jarrahdale
Soldiers Road reserve
and rail reserve between
Byford and Mundijong.
The Shire intend to utilise
the current access track
for the PTA rail, however,
permission is required
(based on the clearing
permit application).
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Aspect /
Project

Thomas Road Bridge
over Rail

Tonkin Highway
Extension (Thomas Rd
to South West
Highway)

Soldiers Road Principal
Shared Path

IBRA
Bioregion

SCP SCP SCP

Proposed
vegetation
clearing

1.03 ha of native
vegetation in highly
disturbed condition.

20.6 ha of native
vegetation

1.33 ha of native
vegetation

Fauna habitat Clearing of low to
moderate value habitat for
native fauna

Vegetation is considered
to be degraded in nature
overall, providing
moderate to low value
habitat (Strategen, 2019)

Information on fauna
habitat not available

Significant
fauna
species affecte
d

Clearing of up to 0.7 ha of
high-quality foraging
habitat and eight potential
breeding trees for Black
Cockatoos.

Clearing of up to 35.8 ha
foraging habitat for
Baudin’s Black Cockatoo
and the Forest Red-tailed
Black Cockatoo and 35.82
ha foraging habitat for
Carnaby’s Black
Cockatoo

The Shire will be
attempting to minimise the
removal of any identified
habitat trees

The cumulative impacts specific to fauna assemblages and habitat is likely to be minimal due to
the low value the remnant vegetation. The listed project’s are likely to have an impact on Black
Cockatoo’s, with clearing of up to 36.52 ha of foraging habitat (of varying qualities) for the Thomas
Over Rail project and the Tonkin Highway Extension project.  This Proposal has strived to minimise
the cumulative impacts to terrestrial fauna, particularly Black Cockatoo’s through the application of
the mitigation hierarchy including the establishing an offset site at Lowlands Nature Reserve.
Lowlands is close to the impact area, contains similar foraging habitat for all three species of Black
Cockatoo, contains over 8,000 potential breeding trees and contains other significant
environmental values.

7.8. Mitigation

The PTA will apply the mitigation hierarchy to avoid, minimise, mitigate and rehabilitate potential
direct, indirect and cumulative impacts to terrestrial fauna during design and development of the
Proposal. Table 37 outlines how the mitigation hierarchy has been applied to the Proposal and
Table 38 outlines the key management actions relating to Terrestrial Fauna.

Table 37 Preliminary Mitigation Hierarchy for Terrestrial Fauna

Potential
impacts

Assessment of impacts Preliminary mitigation hierarchy

Loss of significant
fauna habitat

The impacts to fauna from clearing
of vegetation is considered to have
a significant impact on Baudin’s,
Carnaby’s, and Forest Red-tailed
Black Cockatoos. Impacts include,
the loss of up to 8.65 ha of foraging
habitat for Baudin's Black Cockatoo
classified entirely as moderate
value foraging habitat. Loss of up to

Avoid

 The Proposal design shall avoid clearing
of fauna habitat where possible, with a
particular emphasis on avoiding habitat
of moderate to better value (VSA 4).

 The PTA will further investigate avoiding
areas of fauna habitat during the
detailed design phase, where
practicable.
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Potential
impacts

Assessment of impacts Preliminary mitigation hierarchy

19.3 ha of foraging habitat for
Carnaby's Cockatoo comprised of
8.65 ha of moderate value foraging
habitat and 10.67 ha of low value
foraging habitat, and loss of up to
61.1 ha of foraging habitat for
Forest Red-tailed Black Cockatoo,
comprised of 8.65 ha of moderate
to high value foraging habitat and
52.49 ha of low value foraging
habitat.

Impacts to Carter's Freshwater
Mussel are considered low when
potential impacts are mitigated and
managed in accordance with a
CEMP. Habitat associated with part
of a known population will be
temporarily impacted during
construction of the Proposal
(removal of obsolete bridge
footings). Following construction
habitat will be restored and there
will be no net loss of habitat. Areas
outside of the Proposal footprint
provide more suitable habitat than
the area that will be temporarily
impacted.

 The Footprint has been selected in order
to minimise the extent of clearing of
fauna habitats, by utilising the existing
Armadale and Australind rail corridor.

 Water sensitive urban design principles
will be implemented as part of drainage
design.

Minimise
 The PTA has reduced the Footprint near

Lambert Lane (immediately north of
Eleventh Road) which contains quality
fauna habitat that is utilised by Black
Cockatoos.

 The Proposal was designed to place the
temporary construction areas within
existing cleared or Completely Degraded
areas adjacent or near the rail corridor
wherever practicable.

 The Development Envelope and
Footprint to be marked on all design
drawings as site boundaries.

 Vehicles and equipment access limited
to designated roads/access tracks and
cleared areas.

 Design of the two single span bridges at
Wungong Brook to minimise impact to
the water course and Carter’s
Freshwater Mussel habitat

 Translocation of Carter’s Freshwater
Mussel in areas of habitat that will be
directly impacted during construction.
Translocation to be linked to water
quality monitoring

Rehabilitate

 Areas cleared for the Proposal, that are
no longer required for future
infrastructure or management access,
will be revegetated, with consideration
for operational safety requirements

Barriers to fauna
movement and
connectivity

The Proposal lies in a region with a
history of extensive clearing for
agriculture and development for
housing and industry. As such,
connectivity for fauna is generally
low apart from species that can
utilise highly modified landscapes.
The removal of adjoining fauna
habitat that contribute to fauna
corridors and reservoirs within the
Footprint may impact connectivity

Avoid
 The Proposal has been aligned within

the existing Armadale and Australind rail
corridor to avoid creating a new barrier
to fauna movement.

Minimise
 Provision of a culvert crossing (between

300 mm and 1500 mm to best
accommodate fauna) at natural ground
level to facilitate fauna movement
between the east and west TEC areas.

Rehabilitate
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Potential
impacts

Assessment of impacts Preliminary mitigation hierarchy

and movement of fauna across the
landscape.

 Disturbed and cleared habitat and
riparian vegetation will be revegetated to
improve fauna connectivity.

Fauna injury and
death

Vehicle strike during construction
and operation of the railway has the
potential to kill or injure terrestrial
fauna.

Avoid

 Fencing will be erected along either side
of the railway line to prevent fauna
accessing the track. The fencing will be
in accordance with PTA standards and
will be between 1.8 and 2.4m high.

Minimise
 The PTA will ensure that any

landscaping or revegetation undertaken
will be sufficient distance from the live
railway.

 Black Cockatoo foraging plants will not
be used in close proximity to the rail line
to not encourage foraging near the rail
line. Speed limits on construction access
roads during construction.

Altered surface and
groundwater
conditions

The Proposal may alter landforms
and drainage patterns, which could
impact surface water flows, and
alter or disturb groundwater-
dependent vegetation, particularly
riparian vegetation, causing
degradation to habitat that supports
fauna, such as Carter's Freshwater
Mussel.

Avoid
 The railway has been designed to

minimise the intersection of significant
surface water flows, such as at
Wungong Brook, as much as possible.

 PTA will also place culverts to maintain
sufficient surface water.

 Waterway crossings, including Wungong
Brook have been designed to avoid
direct impacts to stream beds (through
use of span bridges) and minimise
impacts to stream bank and riparian
zones.

Minimise
 Water Sensitive Urban Design will be

applied to manage the quality of surface
water runoff originating from hard stand
areas such as carparks and train
stations.

 Installation of drainage structures to
maintain or improve existing surface
water drainage within the DE and
incorporate erosion protection
measures, where required.

 Construction staging will ensure
appropriate surface water management
such as culverts and drainage diversions
are installed prior to the wet season
wherever practicable.

 The PTA will also manage water flow
through temporary capture of runoff, to
control discharge of sediment and
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Potential
impacts

Assessment of impacts Preliminary mitigation hierarchy

minimise turbidity of water leaving the
Development Envelope, minimising the
potential impact to Carter's Freshwater
Mussel.

 Drainage will be designed to ensure
there is no direct discharge into
Wungong Brook (and other sensitive
receiving environments) from the
constructed infrastructure.

 A strategy will be developed and
incorporated into the CEMP, which will
be implemented by the PTA or its
contractor to ensure groundwater
impacts are minimised. This will include

 implementing a water quality monitoring
programme, prior, during, and post
construction to measure water quality in
areas of Carter’s Freshwater Mussel
habitat

- mitigation measures such as silt
curtains, erosion control, and
translocation of individuals that are
expected to be impacted.

Increase spread of
weeds, disease
and/or soil
pathogens

The introduction of weeds or
pathogens such as Phytophthora
dieback into the fauna habitat within
or adjacent to the Development
Envelope, will adversely impact
fauna habitat values and the
associated fauna assemblages.
Weed species and dieback are
most likely to be introduced during
construction activities and through
vehicle movement.

Minimise
 Manage weeds and dieback in

accordance with the PTA Ground
Disturbance Procedure

 Identify weed management zones
aligned with significant weed
infestations.

 Control the infestations of One-leaf Cape
Tulip and Black berry within the
Development Envelope in accordance
with DPIRD guidelines.

 Construction Contractor to develop and
implement a hygiene management
process to control access and
movement of vehicles and construction
personnel to prevent the introduction
and spread of weeds and dieback.

 Require all personnel to complete a site
induction that will include hygiene
training, including the environmental
implications of the introduction and
spread of weeds, dieback and
associated obligations.

 Movement of topsoil restricted to within
the same weed interpretation mapping.

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

Assessment of impacts Preliminary mitigation hierarchy

 Implement biannual weed monitoring
and targeted spraying program at the
Proposal during operation.

 Ensure all vehicles and machinery
observe appropriate hygiene measures
as identified in the Construction
Environmental Management Plan
(CEMP).

 Movement of topsoil restricted to within
the same Phytophthora dieback
interpretation mapping unit.

 Any topsoil known to be dieback infested
to be reused in infested areas, buried
onsite in a suitable location or disposed
of at landfill, in accordance with
regulatory requirements.

Rehabilitate
 Topsoil to be managed to reduce the

weed seed bank prior to reuse for
rehabilitation or landscaping.

 Disturbed and cleared habitat and
riparian vegetation will be revegetated to
avoid spread of weeds.

Table 38 Terrestrial fauna management measures

Mitigation / Management Action Objective /
Outcome

Timing Location

The Proposal design shall avoid clearing of
fauna habitat where possible, with a particular
emphasis on avoiding habitat of moderate to
better value (VSA 4), including prioritising
avoidance of habitat and potential breeding
trees when siting infrastructure and
demarcating no go areas to be avoided.

Avoid clearing
of fauna habitat
for construction
and operation of
the Proposal

During
design

Whole alignment, with
specific efforts at
areas of fauna habitat
classified as
moderate or better
value

The PTA will further investigate avoiding areas
of fauna habitat during the detailed design
phase

Avoid clearing
of fauna habitat
for construction
and operation of
the Proposal

During
design

Whole alignment

The Footprint has been selected in order to
minimise the extent of clearing of fauna
habitats by utilising the existing Armadale and
Australind rail corridor.

Avoid clearing
of fauna habitat
for construction
and operation of
the Proposal

During
design

Whole alignment

The Proposal has been aligned within the
existing South West Mainline rail corridor to
avoid creating a new barrier to fauna
movement

Avoid barriers to
fauna
movement and
connectivity

During
design

Whole alignment
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Mitigation / Management Action Objective /
Outcome

Timing Location

The Proposal has been designed to avoid
direct impacts on conservation significant
species

Avoid direct and
indirect impacts
to conservation
significant
species

During
design

Whole alignment

The PTA will ensure that any landscaping or
revegetation undertaken will select species
that do not encourage Black Cockatoos to
forage or roost in close proximity to the railway

Avoid risk of
Black
Cockatoos
foraging or
roosting in close
proximity to the
railway

During
construction

Along rail corridor

Fencing will be erected along either side of the
railway line to prevent fauna accessing the
track. The fencing will be in accordance with
PTA standards and will be between 1.8 and
2.4 m high

Avoid fauna
injury and death

During
construction

Along rail corridor

The Proposal was designed to place the
temporary construction areas within existing
cleared or Completely Degraded areas
adjacent or near the rail corridor wherever
practicable

Minimise
vegetation
clearing and
impacts to fauna
habitat

During
design

Whole alignment

Replacement of the existing Wungong Brook
Bridge with two single span bridges, having
minimal impact to the water course and
Carter’s Freshwater Mussel habitat

Minimise
clearing and
disturbance of
Carter’s
Freshwater
Mussel habitat

During
construction

Wungong Brook

Translocation of Carter’s Freshwater Mussel in
areas of habitat that will be directly impacted
during construction. Translocation to be linked
to water quality monitoring

Minimise direct
and indirect
impacts to
aquatic fauna
and habitat

Wungong Brook

Provision of a culvert crossing (between 300
mm and 1500 mm to best accommodate
fauna) at natural ground level to facilitate fauna
movement between the east and west TEC
areas

Minimise
barriers to fauna
movement and
connectivity

During
construction

Fletcher Park and
Lambert Lane nature
reserve

A CEMP will be prepared and will be
implemented by the PTA. This will include
implementing a water quality monitoring
program, prior, during, and post construction to
measure water quality in areas of Carter’s
Freshwater Mussel habitat, as well as
mitigation measures such as silt curtains,
erosion control, and translocation of individuals
that are expected to be impacted.

Minimise direct
and indirect
impacts to
aquatic fauna
and habitat

During
construction

Watercourses within
the Development
Envelope

Water quality monitoring will be undertaken in
Wungong Brook at sites upstream and
downstream of the development envelope.
Monitoring will include monitoring of turbidity,
Total Suspended Solids (TSS) and Dissolved
Oxygen (DO).

Minimise and
manage indirect
impacts to
Carter’s
Freshwater
Mussel (and
other aquatic
fauna) and
habitat.

Prior to
construction
and during
construction

Wungong Brook
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Mitigation / Management Action Objective /
Outcome

Timing Location

Erosion and sedimentation controls such as silt
curtains and erosion matting will be
implemented to minimise the risk of
sedimentation and impacts on surface water
quality and Carter’s Freshwater Mussel and
habitat.

Minimise and
manage indirect
impacts to
Carter’s
Freshwater
Mussel (and
other aquatic
fauna) and
habitat.

During
construction

Wungong Brook

Water Sensitive Urban Design will be applied
to manage the quality of surface water runoff
originating from hard stand areas such as
carparks and train stations. This will include
use of sediment and gross pollutant traps
where appropriate.

Minimise direct
and indirect
impacts to
aquatic fauna
and habitat

During
construction

Watercourses within
the Development
Envelope

The PTA will ensure that any landscaping or
revegetation undertaken will be sufficient
distance from the live railway

Minimise risk of
fauna injury and
death

During
construction

Along rail corridor

Areas cleared for the Proposal, that are no
longer required for future infrastructure or
management access, will be revegetated, with
consideration for operational safety
requirements

Rehabilitate
vegetation to
minimise
impacts to
fauna habitat

During
construction

Whole alignment

Disturbed and cleared riparian vegetation at
Wungong Brook will be revegetated

Rehabilitate
vegetation to
minimise
impacts to
Carter’s
Freshwater
Mussel

During
construction

Wungong Brook

7.9. Predicted outcome

7.9.1. Significant Residual impacts
With the implementation of the mitigation and management measures described in Table 37, the
Proposal will result in the following residual impacts.
 8.65 ha of foraging habitat for Baudin's Black Cockatoo classified entirely as moderate value

foraging habitat
 19.3 ha of foraging habitat for Carnaby's Cockatoo comprised of 8.65 ha of moderate value

foraging habitat and 10.67 ha of low value foraging habitat
 61.1 ha of foraging habitat for Forest Red-tailed Black Cockatoo comprised of 8.65 ha of

moderate to high value foraging habitat and 52.49 ha of low value foraging habitat
 Loss of up to 139 potential Black Cockatoo breeding trees, 131 (94.2%) with no hollows, and

eight (5.8%) with hollows, none currently suitable for black cockatoo nesting.

PTA will offset these significant residual impacts of the Proposal at Lowlands Nature Reserve, the
established METRONET offset site. The Offsets chapter provides further details regarding offset
measures for residual impacts to terrestrial fauna.
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7.9.2. Predicted Outcome
The PTA considers that through implementation of the mitigation hierarchy, application of the
management actions, and implementation of offsets to compensate for significant residual impacts,
the Terrestrial Fauna environmental factor can be managed during the construction and operation
of the Proposal to meet the EPA's objective to protect terrestrial fauna so that biological diversity
and ecological integrity are maintained. Details of the Black Cockatoo offsets are provided in
Section 12.6 of this document and Appendix R (Draft Offset Strategy).



Public Transport Authority 226

8. Inland waters
8.1. Introduction

For the purposes of EIA, the EPA defines the factor Inland Waters as:

The occurrence, distribution, connectivity, movement, and quantity (hydrological regimes) of inland water
including its chemical, physical, biological and aesthetic characteristics (quality).

The EPA considers inland waters to encompass groundwater (superficial and confined aquifers)
and surface water  systems (waterways, wetlands and estuaries), including those that are artificially
modified, permanently inundated or seasonal (EPA 2018).

Environmental values, such as benthic habitats, flora and vegetation, fauna and human health link
to the hydrological regimes and water quality of connected inland waters. Inland waters may also
provide other beneficial  uses, such as drinking water, recreational, cultural or industry use (EPA
2018).

This chapter describes how the Proposal may impact environmental values supported by Inland
waters. The assessment addresses the construction and operational activities that could either
directly or indirectly impact  inland waters.

Proposal impacts are mitigated to reduce impact to inland waters. The assessment has concluded
that there will be no significant residual impacts on surface water and groundwater resulting from
the Proposal. The Proposal will  have a residual impact on wetlands with the disturbance of 55.4 ha
of mapped geomorphic wetlands within the Footprint, of which 2.6 ha is classified as high value
Conservation Category wetland.

8.2. EPA objectives

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

8.3. Policy and guidance

8.3.1. EPA policy and guidance
Key EPA policy and guidance is:
 Environmental Factor Guideline: Inland Waters (EPA 2018).

8.3.2. Other policy and guidance

Additional policy and guidance on which this ERD is based is provided below:
 Environmental Water Provisions Policy for Western Australia (Water and Rivers Commission

2000).
 Wetlands Conservation Policy for Western Australia (GoWA 1997).
 A Guide to Managing and Restoring Wetlands in Western Australia (DEC 2012).
 Geomorphic Wetlands Swan Coastal Plain Dataset (DBCA 2020).
 Water Quality Protection Note 10, Contaminant Spills Emergency Response (DoW 2007).
 Water Quality Protection Note 56: Tanks for Fuel and Chemical Storage Near Sensitive Water

Resources    (DWER 2018).
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 Water Quality Protection Note 83, Infrastructure Corridors Near Sensitive Water Resources
(DoW 2007).

 Western Australian Environmental Offsets Policy (GoWA 2011).
 Western Australian Environmental Offsets Guidelines (GoWA 2014).
 Western Australian Environmental Offsets Template (EPA 2014).
 Environmental factor guideline: inland waters (EPA 2018).
 Guideline for the determination of wetland buffer requirements (draft) (WAPC 2005).
 A methodology for the evaluation of wetlands of the Swan Coastal Plain (draft) (DBCA 2017).

8.4. Surveys and studies

The PTA has undertaken a range of studies and investigations to develop a detailed understanding
of the inland waters characteristics within the Development Envelope and surrounding area (Table
39). Surveys and studies, some unrelated to the Proposal, have provided baseline data informing
potential impacts and management measures for inland waters.

While the Proposal designs have not yet been finalised, the preliminary concept design and
technical assessments that the PTA has commissioned are of sufficient detail to identify the
potential environmental impacts and mitigation measures. Similar projects elsewhere in the Perth
Region have successfully mitigated the issues identified in this assessment. Further inland waters
investigations will be undertaken once the design has been finalised and the final design
disturbance depths and locations determined.

The PTA commissioned Golder Associates to undertake a detailed investigation of the hydrology
and hydrogeology of the Development Envelope (Golder 2020b). Golder commenced the
groundwater drilling and surface water monitoring programme in November 2020 and will continue
until April 2021. This programme includes four existing groundwater monitoring bores. In parallel,
the PTA commissioned WSP to install a further seven groundwater monitoring bores using
geotechnical holes drilled in December 2020 (WSP 2021a). Figure 22 illustrates the groundwater
and surface water drilling and monitoring locations.

The PTA also engaged Stream Environment and Water to undertake an assessment of wetlands
within and near the Development Envelope, including Fletcher Park, Lambert Lane Nature Reserve
and Wungong Brook in September 2020 (Stream 2021a). Figure 22 illustrates the investigation
locations.

Table 39 Surveys and studies conducted for inland waters

Report Title Consultant Scope Reference

Short List Design Solutions
Analysis Report

AECOM Australia
Pty Ltd

Report details the development of the
short-listed design solutions that
emerged from the long list process

AECOM
2020b

Constructability Report:
Concept Design Revision B

Agonis Group Report identifies the key
constructability issues for the Byford
Rail Extension project at the Concept
Design stage.

Agonis
2021

Factual Well Completion
Technical Memorandum

Golder
Associates Pty
Ltd

Summary of the implementation of
the groundwater and surface water
monitoring network

Golder
2020a
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Report Title Consultant Scope Reference

Groundwater and Surface
Water Monitoring Program –
Nov/Dec 2020 – Technical
Memorandum

Golder
Associates Pty
Ltd

Results from the preliminary
groundwater and surface water
monitoring event (Nov/Dec 2020).

Golder
2020b

Groundwater and Surface
Water Level Monitoring Event -
January 2021 - Technical
Memorandum

Golder
Associates Pty
Ltd

Results from the groundwater and
surface water monitoring event (Jan
21).

Golder
2021b

Strategic Hydrogeological
Assessment

Golder
Associates Pty
Ltd

To identify potential environmental
impacts associated with groundwater
abstraction for the Proposal

Golder
2021c

Wetland Assessment Stream
Environment and
Water Pty Ltd

To identify the environmental values
of the wetlands within 5 km of the
Byford Rail Extension survey area.

Steam
2021

Civil Concept Design Report WSP Australia
Pty Limited

To provide an overview of civil works
required for the Byford Rail Extension
project, in support of the Concept
Design submission.

WSP
2020b

Concept Design Summary
Report

WSP Australia
Pty Limited

High level summary of the relevant
engineering disciplines for the
Concept Design.

WSP
2020a

Geotechnical Factual and
Interpretive Report

WSP Australia
Pty Limited

To provide high level geotechnical
information across the Byford Rail
Extension area.

WSP
2021a
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8.5. Receiving environment

The EPA's objective for inland waters encompasses the three interrelated disciplines of
groundwater, surface water and wetlands.

The Darling Scarp influences the hydrological characteristics of the local area including the
Development Envelope. Surface water runs off the Scarp in the east, passes across the
Development Envelope along several drainage lines (brooks and artificial drains) and discharges to
the Swan Coastal Plain to the west (Figure 23).

As will be illustrated later in this chapter, groundwater flows from east to west and is recharged by
rainfall infiltration during the winter months and by surface water flowing along the brooks. In the
summer months when there is less rainfall, the brooks receive groundwater inflow from the
superficial aquifer in areas where the water table is above the base of the brook or drain.

Wetlands within and near the Development Envelope are dependent on the presence of surface
water and groundwater, with seasonal variations in levels, flow rates and quality.

The receiving environment for inland waters incorporates a cycle including surface water runoff,
groundwater recharge, through flow and discharge back to the surface, or to regional aquifers
beneath the Swan Coastal Plain.

The receiving environment is a dynamic balance between water entering and leaving the
hydrologic regime across the Development Envelope. Local- and regional-scaled environmental
factors such as climate, land uses and abstraction by existing water users influence this balance.

The values assigned to the inland waters factor are varied but for this Proposal are considered in
terms of the beneficial uses and environmental values of wetlands and watercourses, which are
dependent on the availability and quality of groundwater and surface water.



G

G

G

G

G

G

GG

G

G

G

"X

"X

"X

Stone St Drain

Byron Rd Drain

Lambert
Lane Nature

Reserve

Wungong Brook

Fletcher
Park

CARDUP

MOUNT NASURAPIARA
WATERS

KELMSCOTT

BEDFORDALE

FORRESTDALE

HAYNES

HILBERT

ARMADALE

BROOKDALE

OAKFORD

SEVILLE GROVE

CHAMPION
LAKES

OLDBURY

KARRAKUP
BYFORD

MOUNT
RICHON

DARLING DOWNS

WUNGONG

Byford
Station

Armadale
Station

Sherwood
Station

Cardup
Siding Rd

Streich Av
Rail Xing

Neerigen Brook

Beenyup Brook

Oaklands DrainBeenyup Brook Drain

Beenyup Brook

Cardup Brook

Wungong River

Birriga Main Dra in

Beenyup Brook

Oakl ands Drain

Cardup Brook

Wu
ng

on
g Riv

er

Wungong Brook

Oaklands Creek

Neerigen Brook

Neerigen Brook

Forestdale Main Drai
nForrestdale Lake

Birriga Main Drain

Bir
rig

aM
ain D rai

n

35
Hv

 W
eig

h S
ite

 (T
on

kin
 Hw

y N
ort

hb
ou

nd
 At

 Ra
nfo

rd 
Rd

)

To
nk

in 
Hw

y

Ranford Rd

Lake
Rd Railway Av

Thomas Rd

Armadale Rd

Forrest Rd

Al
ba

ny
Hw

y

So
uth

We
ste

rn
Hw

y

Byron Rd Rail Xing

Third Rd

Eleventh Rd

Church
Av

Larsen Rd

Cardup Siding Rd

Abernethy Rd

Legend
Footprint
Development Envelope
Indicative Railway Alignment

"X Proposed Railway Station
"X Existing Railway Station
G Rail Crossing

Locality Boundary

Surface Water Brooks and Drains
(Golder, 2021)

Geomorphic Wetlands of the
Swan Coastal Plain (DBCA-019)

Conservation
Multiple Use
Resource Enhancement

Ramsar Wetland (DBCA-010)
Nationally Important Wetland
(DiWA DBCA-045)
DBCA Legislated Lands and
Waters (DBCA-011)

Document Path: \\ptcvwpfsnm01\IPLS_GIS\PROJECTS\02_ByfordRail\MAPS_001_200\PTA-GIS-BRE-0034-0022.mxd

¯

Base Data: Nearmap 2019, Landgate 2019, Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community

0 0.5 1 1.5 Km

METRONET | Byford Rail Extension
Figure 23 | Drainage Lines and Wetlands Near the Development Envelope

Date Printed: 14/04/2021
Created By: R.McGregor
Approved by: J.Stewart
File: PTA-GIS-BRE-0034-0022
Scale:                      @ A4
Coordinate System: GDA 1994 MGA Zone 50

1:55,000



Neerigen Brook

Neerigen Brook

Culvert

Forrest Road

Church Avenue

Armadale Road

Neerigan Brook

Railway Av

Armadale Rd
Al

ba
ny

 H
wy

So
uth

 W
es

ter
n H

wy

Forres
t Rd

Albany Hwy

Armadale Rd

Church
 Av

Clarence Rd

Legend
Footprint
Development Envelope
Key Reserves
Surface Water Brooks and Drains
(Golder, 2021)

Existing Infrastructure
Infrastructure
Drainage Related Infrastructure
Track Alignment

Final Concept Design (WSP, 2021)
Infrastructure
Drainage Related Infrastructure
Drainage Basin Infrastructure
Track Alignment

Document Path: \\ptcvwpfsnm01\IPLS_GIS\PROJECTS\02_ByfordRail\MAPS_001_200\PTA-GIS-BRE-0034-0022_ADD.mxd

¯

Base Data: Nearmap 2019, Landgate 2019, Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community

0 200 400 m

METRONET | Byford Rail Extension
Figure 23A | Drainage Lines and Wetlands Near the Development Envelope

Date Printed: 14/04/2021
Created By: R.McGregor
Approved by: J.Stewart
File: PTA-GIS-BRE-0034-0022_ADD
Scale:                      @ A4
Coordinate System: GDA 1994 MGA Zone 50

1:15,000

B

A

C

D

Neerigen Brook

Neerigen Brook

Culvert

Forrest Road

Church Avenue

Armadale Road

Neerigan Brook

Railway Av

Armadale Rd

Al
ba

ny
 H

wy
So

uth
 W

es
ter

n H
wy

Forres
t Rd

Armadale Rd

Albany Hwy

Church
 Av

Clarence Rd

Existing Infrastructure and Drainage Concept Design Infrastructure and Drainage



Wungong River

Wungong R iver

Culvert

Culvert

Culvert

Culvert

Culvert

Culvert

Byron Road

Fletcher Park

Eleventh Road

Existing Rail Bridge (Wungong Brook)

Lambert Lane Nature Reserve

SouthW es tern Hwy

Eleventh Rd

Byron Rd Rail Xing

Legend
Footprint
Development Envelope
Key Reserves
Surface Water Brooks and Drains
(Golder, 2021)

Existing Infrastructure
Infrastructure
Drainage Related Infrastructure
Track Alignment

Final Concept Design (WSP, 2021)
Infrastructure
Drainage Related Infrastructure
Drainage Basin Infrastructure
Track Alignment

Document Path: \\ptcvwpfsnm01\IPLS_GIS\PROJECTS\02_ByfordRail\MAPS_001_200\PTA-GIS-BRE-0034-0022_ADD.mxd

¯

Base Data: Nearmap 2019, Landgate 2019, Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community

0 200 400 m

METRONET | Byford Rail Extension
Figure 23B | Drainage Lines and Wetlands Near the Development Envelope

Date Printed: 14/04/2021
Created By: R.McGregor
Approved by: J.Stewart
File: PTA-GIS-BRE-0034-0022_ADD
Scale:                      @ A4
Coordinate System: GDA 1994 MGA Zone 50

1:15,000

B

A

C

D

Wungong R iver

Wungong River Culvert

Culvert

Culvert

Culvert

Culvert

Culvert

Byron Road

Fletcher Park

Eleventh Road

Existing Rail Bridge (Wungong Brook)

Lambert Lane Nature Reserve

SouthW es tern Hwy

Eleventh Rd
Byron Rd Rail Xing

Existing Infrastructure and Drainage Concept Design Infrastructure and Drainage



Marshall RdMarshall Rd

Oaklands Creek

Wungong Brook

Birriga Main Drain

Oaklands Drain

Wungong River

Oaklands Drain

Culvert

Culvert

Culvert

Larsen Road

Thomas Road

Existing Rail Bridge

Thomas Rd

So
uth

We
ste

rn
Hw

y

Larsen Rd

Existing Rail Bridge (Wungong Brook)

Legend
Footprint
Development Envelope
Key Reserves
Surface Water Brooks and Drains
(Golder, 2021)

Existing Infrastructure
Infrastructure
Drainage Related Infrastructure
Track Alignment

Final Concept Design (WSP, 2021)
Infrastructure
Drainage Related Infrastructure
Drainage Basin Infrastructure
Track Alignment

Document Path: \\ptcvwpfsnm01\IPLS_GIS\PROJECTS\02_ByfordRail\MAPS_001_200\PTA-GIS-BRE-0034-0022_ADD.mxd

¯

Base Data: Nearmap 2019, Landgate 2019, Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community

0 200 400 m

METRONET | Byford Rail Extension
Figure 23C | Drainage Lines and Wetlands Near the Development Envelope

Date Printed: 14/04/2021
Created By: R.McGregor
Approved by: J.Stewart
File: PTA-GIS-BRE-0034-0022_ADD
Scale:                      @ A4
Coordinate System: GDA 1994 MGA Zone 50

1:15,000

B

A

C

D

Oaklands Creek

Wungong Brook

Wungong River

Birriga Main Drain

Oaklands Drain

Oaklands Drain Culvert

Culvert

Culvert

Larsen Road

Thomas Road

Existing Rail Bridge

Thomas Rd

So
uth

We
ste

rn
Hw

y

Larsen Rd

Existing Rail Bridge (Wungong Brook)

Existing Infrastructure and Drainage Concept Design Infrastructure and Drainage



Cardup Brook

Oaklands Creek
Oaklands Drain

Beenyup Brook

Cardup Brook

Beenyup Brook

Beenyup Brook

Oaklands Drain

Beenyup Brook

Culvert

Abernethy Road

Carup Siding Rd

So
uth

 W
es

ter
n H

wy

Abernethy Rd
So

uth
 W

es
ter

n H
wy

Legend
Footprint
Development Envelope
Key Reserves
Surface Water Brooks and Drains
(Golder, 2021)

Existing Infrastructure
Infrastructure
Drainage Related Infrastructure
Track Alignment

Final Concept Design (WSP, 2021)
Infrastructure
Drainage Related Infrastructure
Drainage Basin Infrastructure
Track Alignment

Document Path: \\ptcvwpfsnm01\IPLS_GIS\PROJECTS\02_ByfordRail\MAPS_001_200\PTA-GIS-BRE-0034-0022_ADD.mxd

¯

Base Data: Nearmap 2019, Landgate 2019, Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community

0 200 400 m

METRONET | Byford Rail Extension
Figure 23D | Drainage Lines and Wetlands Near the Development Envelope

Date Printed: 14/04/2021
Created By: R.McGregor
Approved by: J.Stewart
File: PTA-GIS-BRE-0034-0022_ADD
Scale:                      @ A4
Coordinate System: GDA 1994 MGA Zone 50

1:15,000

B

A

C

D

Cardup Brook

Oaklands Creek

Beenyup Brook

Oaklands Drain

Cardup Brook

Oaklands Drain
Beenyup Brook

Beenyup Brook
Beenyup Brook

Culvert

Abernethy Road

Carup Siding Rd

So
uth

 W
es

ter
n H

wy

Abernethy Rd

So
uth

 W
es

ter
n H

wy

Existing Infrastructure and Drainage Concept Design Infrastructure and Drainage



Public Transport Authority 236

8.6. Key inland waters characteristics

Perth experiences a Mediterranean climate pattern, meaning that rainfall totals are typically highest
during the winter months (June to August), whilst the summer months (December to February) are
generally hot and dry. As a result of the time taken for rainfall to recharge aquifers, groundwater
levels are typically at their highest in spring soon after the peak rainfall period (around September
to October) and at their lowest after summer in May, immediately before winter rainfall occurs. To
avoid confusion, the seasons for inland waters are discussed in terms of wet and dry seasons as
opposed to winter and summer.

8.6.1. Surface water
Runoff from the Darling Scarp to the Swan Coastal Plain is via a network of management drains,
brooks and creeks within Canning River and Serpentine River Catchments (Swan River Trust
2010). The Swan River Trust manages the Canning River Catchment in accordance with the Swan
and Canning River Management Act 2006.

Within this drainage network, three brooks (Neerigen, Wungong and Beenyup brooks) and several
local drains carry runoff from the Darling Scarp across the Development Envelope (Figure 23).
Except for Wungong Brook, these flow lines are managed drains where they intersect the
Development Envelope.

8.6.2. Groundwater
The Development Envelope overlies, or is close to, the Darling Fault, which separates granitic
rocks of the Darling Scarp to the east and a deep basin of sedimentary deposits beneath the Swan
Coastal Plain to the west. The superficial geology beneath the Development Envelope is highly
variable and includes colluvial deposits at the foot of the Darling Scarp and alluvial deposits near
Wungong Brook and Neerigen Brook (Figure 24). These deposits overlie the Guildford Formation,
which is widespread along the eastern side of the Swan Coastal Plain and is a clayey formation
with lenses of sand.

The Superficial Aquifer is where the water table is present in the superficial colluvial and alluvial
deposits and the Guildford Formation.
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Geology Legend
Code, Narrative (DMIRS)

LS5|LIMESTONE - white to cream, fine-grained,
algal lamination common
S8|SAND - white to pale grey at surface, yellow at
depth, fine to medium-grained, moderately sorted,
subangular to subrounded, minor heavy minerals,
of eolian origin

!

! S10|SAND - as S8 over sandy clay to clayey sand
of the Guildford Formation, of eolian origin
Sc|CLAYEY SAND - silty in part, pale grey to
brown, medium to coarse-grained, poorly sorted,
subangular to rounded, frequent heavy minerals,
rare feldspar, of alluvial origin

! ! !

! ! !

Cs|SANDY CLAY - white-grey to brown, fine to
coarse-grained, subangular to rounded sand, clay
of moderate plasticity gravel and silt layers near
scarp
S12|SAND - structureless, yellow, fine-grained,
subangular and medium to coarse-grained
subrounded to rounded quartz, feldspar and
heavy minerals common, minor silt and clay, of
colluvial origin
G2|GRAVEL - loose, fine (less than 19mm), red-
brown to black, moderately sorted, pisolitic, highly
variable content of angular quartz sand
LA1|LATERITE - massive and vuggy to cemented
pisolites up to 4m thick, associated loose, sandy
pisolite gravel (G2), of residual origin

! ! !

! ! !

Csg|GRAVELLY SANDY CLAY - variable, with
lenses of silt and gravel, quartz sand, subangular
with eolian rounded component; heavy minerals
common; gravel rounded, of colluvial origin
M2|SILT - strong brown, tough, fine-grained
quartz sand in matrix
Made Ground
Ms4|SANDY SILY - cream to pale brown alluvium,
clayey in part, fine to medium-grained sand, of
alluvial origin

! ! !

! ! !

Msc1|CLAYEY SANDY SILT - pale brown, angular
to rounded sand, low cohesion, of alluvial origin

Msc2|CLAYEY SANDY SILT - fine to medium-
grained angular quartz/feldspar sand, moderate
cohesion, of alluvial origin
S9|SAND - white to pale brown, fine-grained to
medium-coarse grained rounded quartz,
occasionally fossiliferous
Scg|GRAVELLY CLAYEY SAND - decomposed
bedrock, gravel rock fragments, angular
quartz/feldspar sand, clay minerals may flocculate
to silt/sand size, of colluvial origin
Sp1|PEATY SAND - grey to black, fine to
medium-grained, moderately sorted quartz sand,
slightly peaty, of lacustrine origin
Sp2|PEAT-RICH SAND - fine to medium-grained
quartz sand with much brown to black organic
material, grades to peat, of lacustrine origin
SH|SHALE - brown-green to black, silty, thinly
bedded with interbeds of siltstone and fine-
grained sandstone
SS2|SANDSTONE - basal conglomerate and silty
sandstone overlain by interbedded fine to
medium-grained sandstone and silty shale
GR|GRANITE - fine to coarse-grained mesocratic
rocks, of granite granodiorite and adamellite
composition, even-grained or porphyritic
GN|GNEISS - fine to medium-grained mesocratic
gneiss, planar gneissic fabric, occasional fine
mesocratic rocks representing sheared dolerites
GR-GN|GRANITES AND GNEISSES - intimate
association of coarse-grained granites (GR) and
gneisses (GN) and fine-grained dolerites (DO)
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Beneath the Guildford Formation are the Leederville and Yarragadee aquifers. These are regional-
scaled aquifers that extend across most of the Swan Coastal Plain. They are confined aquifers
where they are beneath clayey deposits meaning they are not in direct connection to the superficial
aquifer. Near the Darling Scarp, these aquifers can be unconfined when they are shallow and not
covered by thick clay deposits.

The Leederville Aquifer is used as a source of water for drinking, industrial and irrigation purposes
across the Perth metropolitan region. To the west and northwest of the Development Envelope, it
is generally separated from the Superficial Aquifer by thick deposits of clay that prevent
groundwater movements between them. This aquifer is present under the northern portion of the
Development Envelope beneath surficial alluvium and/or Guildford Formation. Regional studies of
this aquifer (Davidson 1995) indicate this aquifer is between 50 m and 300 m thick and is
recharged by infiltration from rainfall and stream flows across the base of the Darling Scarp.

The Yarragadee Aquifer comprises several geological formations and is over 2,000 m thick
(Davidson 1995). Locally, it is represented by the Cattamarra Coal Measures, a formation that can
be over 1,500 m thick and is mostly siltstone and shale but contains some sandstone. Because of
the smaller proportion of sandstone (compared to the Yarragadee Formation) it is used mainly for
smaller-scaled industrial and irrigation purposes. Regional studies of the Yarragadee Aquifer
(Davidson 1995) indicate it is present along the southern portion of the Development Envelope
beneath surficial deposits including the Guildford Formation. The regional studies indicate this
aquifer receives recharge from infiltration of rainfall and stream flow across the base of the Scarp.
To the west and northwest, it is present beneath the Leederville Aquifer from which it is also
recharged.

A conceptual hydrogeological model depicts a representation of the origin, movement and fate of
groundwater within a flow system (NTEPA 2013). The model for this Proposal (Figure 25 and
Figure 26) provides a regional overview of groundwater movements across the Development
Envelope.

The conceptual model based on published literature (Davidson 1995; Barron et al. 2020) illustrates
how rainfall infiltration recharges groundwater, flows across the site and discharges to local brooks
and drains.

Figure 25 Conceptual Cross Section Winter-Wet (Golder 2021)
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Figure 26 Conceptual Hydrogeological Cross Section Summer / Dry Season

The key concepts associated with the local hydrogeology include:
 the Superficial Aquifer comprising:

- sandy and gravelly layers within local shallow fluvial deposits

- sandy layers within the Guildford Formation

 a variable and discontinuous superficial aquitard comprising clay-rich deposits within the
Guildford Formation

 recharge that enters the Superficial Aquifer by infiltration directly to the water table
 groundwater that discharges from the sandy horizons into brooks and constructed drains

mainly during the  wet season
 regional groundwater flow across the Superficial Aquifer to Forrestdale Lake and associated

wetlands, which  are regional groundwater discharge zones
 regional groundwater flow down through the Guildford Formation to the Leederville and

Yarragadee aquifers and west towards the coastline.
The DWER manages groundwater use within a series of areas and sub-areas, while surface water
is managed within basins and catchments (Figure 27). There are separate allocation areas for the
superficial and deep confined aquifers. Allocations within each area ensure water usage is
sustainable. The DWER issues licences to take water under Section 5C of the Rights in Water and
Irrigation Act 1914.
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8.6.3. Geomorphic wetlands
The Geomorphic Wetlands Swan Coastal Plain Dataset (DBCA 2020) provides the location,
boundary, geomorphic type and management category of wetlands on the Swan Coastal Plain.
Wetland geomorphic type is based on wetland landform and hydrological regime (Table 40). A
management category for each individual wetland is assigned from one of the three following types
based on their attributes, functions and values (Table 41):
 Conservation
 Resource Enhancement
 Multiple Use.
Wetlands within and immediately surrounding the Development Envelope (Figure 23) are
predominantly large palusplain areas (wetlands that are flat and seasonally waterlogged),
dissected by small creeks and floodplains on the Pinjarra Plains and alluvial fans along the foothills
of the Darling Scarp. Wetlands within the Development Envelope and immediate surrounding area
are grouped together into the Keysbrook consanguineous suite (consanguineous suites are
groupings of wetlands into natural assemblages based on their similarities).

Table 40 Classification of wetland landform and hydrology (DBCA 2017)

Hydrology Wetland Landform

Basin Flat Channel
Permanent inundation Lake River

Seasonal inundation* Sumpland Floodplain Creek

Seasonal
waterlogging†

Dampland Palusplain Trough

* Inundation – where free-standing surface water is present.

† Waterlogging – where soils are saturated, but no free-standing surface water is present.

Table 41 Geomorphic wetlands dataset management categories (DBCA 2007)

Management
Category

General
Description

Objectives

Conservation Wetlands which
support a high
level of attributes
and functions

To preserve and protect their existing conservation values
through various mechanisms including:
 reservation in national parks, crown reserves and state-

owned land.

 wetland covenanting by landowners

No development or clearing is considered appropriate. These
are the most valuable wetlands and any activity that may lead
to further loss or degradation is inappropriate.

Resource
Enhancement

Wetlands which
may have been
modified or
degraded, but still
support substantial
attributes and
functions

To manage, restore and protect towards improving their
conservation value and hydrological/hydrogeological regime.
These wetlands have the potential to be restored or
rehabilitated to Conservation Category focusing on wetland
functions, structure and biodiversity value.
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Management
Category

General
Description

Objectives

Multiple Use Wetlands which
still support few
remaining
attributes and
functions

The use, development and management of these wetlands
should be considered in the context of ecologically sustainable
development and best management practice catchment
planning. Their role in managing the natural hydrological and
hydrogeological regime of the general area should be
maintained.

8.6.4. Ramsar and directory of important wetlands
In addition to the Geomorphic Wetlands Swan Coastal Plain Dataset, the Directory of Important
Wetlands in Australia (DIWA) and/or the Ramsar Convention lists wetlands of high conservation
value may also be listed in the Directory of Important Wetlands in Australia (DIWA) or listed under
the Ramsar Convention. The Directory of Important Wetlands in Australia contains information
about wetlands that have been assessed as meeting criteria for national importance (DES 2021).
Those wetlands considered as internationally important can be nominated under the Ramsar
Convention (an intergovernmental treaty that aims to conserve remaining wetlands through
maintaining their ecological character) (DES 2021).

No wetlands within the Development Envelope are listed under the DIWA or Ramsar Convention
(Figure 23).

Forrestdale Lake, located approximately 4.7 km west of the Development Envelope, is listed as a
Ramsar wetland and on the Directory of Important Wetlands of Australia. Forrestdale Lake is a
macroscale sumpland surrounded by seasonal marshes and wooded dampland. The Forrestdale
Lake wetland provides an internationally and nationally significant migration stopover for migratory
water birds and a major breeding and drought refuge area for waterbirds (DAWE 2020).

8.7. Local and regional hydrological regime

8.7.1. Characteristics of surface water
Surface water occurrence

Runoff from the Darling Scarp flows to the west across the Proposal's Development Envelope
along three natural drainage lines including, from north to south:
 Neerigen Brook, which crosses the Development Envelope about 0.4 km north of the existing

Armadale train station after passing through Minnawarra Park
 Wungong Brook, which passes across the Development Envelope between Eleventh Road and

Thomas Road
 Beenyup Brook, which passes across the Development Envelope to the south of the proposed

Byford train station.

The locations of these drainage lines are shown on Figure 23.
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In addition, there are four other local artificial drains within the Development Envelope including,
from north to south:
 a drain near Byron Road
 a drain near Stone Street
 Birriga Main Drain, which splits-off from Wungong Brook within the Development Envelope and

is also managed by the Water Corporation
 Oaklands Drain near Clara Street.

Surface water is mainly present during the wet season due to runoff from the Darling Scarp. 
Surface water is present after the wet season in the brooks and drains due to groundwater inflow 
from the superficial aquifers in areas where the water table is higher than the base of the brooks or 
drains (Golder 2020a). Year-round flows are maintained through managed releases by the Water 
Corporation from Wungong Dam.

The PTA has established a monitoring programme collecting water level and quality data at three 
sites (Figure 28) to complement the existing network of eight sites monitored by the Department of 
Water and Environmental Regulation (DWER). The monitoring sites were selected to support the 
PTAs assessment of wetlands and interaction between groundwater and surface water. The PTAs 
monitoring programme started in November 2020 and will continue into the construction phase.

The strategic hydrological assessment (Golder 2021) provides a detailed account of the monitoring 
programme and results. The report includes a review of technical surface water information 
relevant to the Proposal. Details from this report are included in the discussion below.
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Surface water levels and flow characteristics

Historic land use changes including rural and urban developments have modified the stream flows
crossing  the Development Envelope. The main characteristics of local stream flows include:
 Neerigen Brook usually flows between June and October and is dry between November and

May.
 Wungong Brook usually contains water year-round due to releases by the Water Corporation

from Wungong Dam.
 There is no data from the Birriga Main Drain to indicate when water flows along it.
 The two local tributaries of Wungong Brook at Stone Street and Byron Road generally contain

water only between May and October.
 There are few records of flow for Oaklands Main Drain and Beenyup Brook, but the available

data indicates they flow between August and September.

Baseline monitoring was undertaken on Wungong Brook (site SW01) and one of its tributaries near
Stone Street site SW02). Site SW03 on the other Wungong Brook tributary has remained dry since
baseline monitoring commenced in December 2020. Figure 22 shows drainage lines and
watercourses.

Seasonal variations in the water level at Wungong Brook and the Stone Street tributary between
December 2020 and January 2021 range between 0.02 m and 0.13 m as shown in Table 42.
Historical data from Wungong Brook (DWER WIR site 616155) in 2014 indicates the level
fluctuated over a similar range between 0.05 m and 0.16 m (DWER WIR database in Golder 2021).

Table 42 Seasonal surface water level changes

Site No. Max/Min mbrp m AHD Range
(Nov 20 -
Jan 21)

Location

SW01 Max 0.33 38.61 0.02 Wungong Brook

Min 0.35 38.59

SW02 Max 0.28 53.06 0.13 Stone Street Fletcher
ParkMin 0.41 52.93

mbrp - metres below reference point

m AHD - metres Australian Height Datum

In the past three months, the surface water streams crossing the Development Envelope that have
contained water have been 0.45 m above the water table at MW01 and 10 m above the water table
at MW02 (adjacent to SW01 and SW02 respectively). This indicates that surface water is perched
and will slowly recharge the water table beneath in these settings. However, long-term records
suggest the water table fluctuates seasonally by between 1 m and 2 m (Golder 2021). Given this
level of fluctuation, the water table at MW01/SW01 may be at, or above the base of Wungong
Brook when groundwater levels are highest. Under these conditions, groundwater may be
discharging to the surface as baseflow. Such discharges may be important to the presence and
dependence on surface water by the riverine ecology.
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Surface water quality

Since November 2020, Golder (2020a) on behalf of the PTA has monitored surface water quality at
Wungong Brook (SW01) and the Stone Street drain (SW02) (Figure 28). Field readings shown in
Table 43 indicate the surface water  is fresh and of neutral pH. Detailed laboratory analyses did not
detect hydrocarbons or pesticides. The results shown below indicate the quality of surface water at
these two sites is variable but generally good; the aluminium and iron concentrations at SW01
were marginally above the Australian New Zealand Guideline (ANZG) Freshwater Ecosystem 95%
ecosystem protection and the NPUG guidelines, while the total nitrate concentration at SW02 was
above the ANZG guideline. This is discussed further in the 'Assessment of Impacts' section.

Golder (2021b) undertook a review of long-term records sourced from the DWER WIR database in
December 2020. These results indicate surface water in Wungong and Neerigen brooks is fresh
and ranges between weakly acidic (pH 6.2) to moderately alkaline (pH 9.3). Dissolved oxygen has
ranged between 3.1 and 12.7 mg/L. Golder concluded the recent surface water quality results
were in line with the range obtained from the DWER WIR database.

Table 43 Surface water quality at Wungong Brook and the Stone Street drain

Parameter Unit NPUG DWER

Acidification

Criteria

ANZG

Freshwater

95%

Wungong
Brook

Stone St
Drain

SW01 SW02

pH (field) - <5 6.5-8.0 7.4 7.3

EC @ 25°C (field) μS/cm 721 495

Dissolved Oxygen mg/L 8.50 9.45

Total Alkalinity
(as CaCO3)

mg/L 63 60

Sulfate mg/L 17 8

Nitrate + Nitrite
(as N)

mg/L 0.15 <0.01 1.17

Phosphorous
(total as P)

mg/L 0.065 0.02 0.04

Aluminium (total) mg/L 0.2 1 0.055 0.06 0.03

Aluminium
(soluble)

mg/L 0.2 0.055 0.05 0.02

Iron (total) mg/L 0.3 0.34 0.14

Iron (soluble) mg/L 0.3 0.22 0.06
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Environmental values of surface water

Surface water dependent values include social and heritage values of wetlands and riparian
corridors.

Existing surface water dependent values within and near the Development Envelope include:
 licensed water users abstracting surface water
 wetlands that may seasonally or permanently dependent on both surface water and

groundwater
 creek lines that carry discharging groundwater and surface water supporting water dependent

ecosystems along riparian corridors.

The 'Characteristics of wetlands' section below provides further details on the relationship between
surface water and wetlands. The 'Flora and vegetation' chapter provides details on the
relationships between surface water and riverine vegetation.

Beneficial uses of surface water

Two licensed users of surface water are present along Wungong Brook within 1 km of the
Development Envelope. About 1 km upstream of the Development Envelope and east of the South
Western Highway is a user (SWL176728)   with an annual allocation of 15,530 kL/year. About 1 km
downstream and west of the Development Envelope is a user (SWL158962) with an annual
allocation of 3,150 kL/year (Figure 29). A third user is present about 1.6 km downstream of the
Development Envelope (SWL98482) with an annual allocation of 24,300 kL/year.

While the upstream user (SWL176728) will not be influenced by the Proposal, the two downstream
users could be  influenced by the Proposal during the construction phase if the flow characteristics
of Wungong Brook are significantly altered, or sediment is released from earthworks associated
with the removal of the existing pylon.
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8.7.2. Characteristics of groundwater
Groundwater occurrence

Superficial fluvial deposits predominantly host groundwater resources within the Development
Envelope including, from youngest to oldest:
 alluvial deposits of sandy clay along Wungong Brook and Neerigen Brook
 colluvial deposits of sandy and gravelly clay along the foot of the Darling Scarp
  the Guildford Formation (clay and sand deposits).

Groundwater is also present in deep sedimentary aquifers (shown in Section C, below) associated
with the Leederville Formation and Cattamarra Coal Measures that are both of Mesozoic Age
(Davidson 1995). Surface water infiltrating through the superficial formations recharge these
aquifers along the base of the Darling Scarp. The rate of recharge varies depending on land use
and permeability of the clayey colluvium, alluvium and Guildford  Formation. Figure 24 illustrates a
plan view of the outcropping geology of the Development Envelope and as a cross section in
Figure 30.

Figure 30 Regional Hydrogeological Cross Section (after Davidson 1995)
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Drilling commissioned by the PTA for groundwater and geotechnical investigations resulted in the
establishment of 11 new monitoring bores (Golder 2021; WSP 2021a) (Figure 31). At seven of
these sites, bores were constructed to investigate the presence of perched groundwater in the
upper most three metres. The remainder of the bores were constructed to depths ranging from 8.5
m to 20.0 m to intersect the water table.
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The investigation data show there are sandy and gravelly soils near the surface along the
Development Envelope. These are typical of alluvial deposits laid down within and near the brooks
and colluvial deposits from runoff from the Darling Scarp. Below these superficial deposits are
layers of sand and clay that are typical of the Guildford Formation (Davidson 1995). The depths
and thicknesses of these layers are highly variable because they were deposited by many cross-
cutting drainage lines over a long period of time.

The deep monitoring bores intersected groundwater in the Guildford Formation and groundwater in
the colluvial   deposits at one site.

Groundwater levels and flow

Groundwater flows in three dimensions connecting aquifers due to hydraulic pressures resulting
from different groundwater level elevations. Recharge into clay-rich soils with low permeability
within the superficial aquifer causes the water table to be higher near the scarp and fall steeply to
the west. As a result, the water table remains close to the surface where the Guildford Formation is
also near the surface. Palusplain (seasonally waterlogged) conditions prevail where recharge
cannot easily flow down to the deep aquifers and remains at the surface until evaporating or being
consumed by vegetation.

Once the Superficial Aquifer is fully recharged, recharge can no longer enter the ground, leading to
higher runoff rates. After the wet season, shallow groundwater slowly flows to local brooks and
drains where it discharges to the surface. Some of this groundwater is evaporated from
waterlogged areas and consumed by vegetation along the brooks. These receding flows are
termed base-flow and can cease late in the dry season as observed at surface water site SW02.

The baseline water table in the superficial aquifer measured between November 2020 and January
2021 ranged from 1.5 m to 11.5 m depth below the surface or 37.3 m to 43.3 m above the
Australian Height Datum (m AHD) (Golder 2021; WSP 2021a). Groundwater levels measured in
the shallow colluvium and deeper Guildford Formation at site MW01 show a small downward
hydraulic gradient. A downward gradient means groundwater is migrating (slowly) down to the
Guildford Formation and/or laterally from Wungong Brook. The gradient was larger in November
2020 (0.43 m) than in January 2021 (0.11 m). This indicates groundwater accumulates in the
alluvium during the winter and drains down in the summer.

The water table rises in response to rainfall recharge infiltrating through the sandy and gravelly
soils at the surface and falls during dry periods when groundwater flows down-slope to the west or
to local brooks. Groundwater deeper in the superficial formations flows more slowly because of the
higher proportion of clay in the Guildford Formation that makes it less permeable. The Guildford
Formation includes lenses of sandy soils e.g. MW03, which are more permeable but discontinuous.
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Groundwater level logging within the Development Envelope since November 2020 has identified
several important trends illustrated in Figure 32:
 Groundwater recharge has accumulated slightly more in the shallow colluvial deposits near

Wungong Brook than in the Guildford Formation below.
 The water table at MW03 is responding to pumping that appears to occur every two to three

days - the levels fall by about 0.6 m over several hours in the morning when pumping occurs
and recovers during the rest of the day. This is a typical drawdown response from a bore that
appears to be operating every two to three days. The nearest licensed bore is about 120 m
away, owned by the City of Armadale on Massell Way but it is also possible that there is an
unlicensed bore nearby. These drawdown responses demonstrate the sand layers in the
Guildford Formation (below 8.5 m depth) are permeable and connected.

 The water table is slowly falling, which is a typical post-wet season response in superficial
aquifers across the Swan Coastal Plain.

 Groundwater is not currently discharging to the local watercourses as the water table has been
consistently below the stream levels.

Figure 32 Groundwater and Surface Water Levels (after Golder 2021)
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Monitoring data collected by Golder (2021a) on behalf of the PTA indicates the water table has
fallen by between 0.7 m and 2.3 m between November 2020 and January 2021 (Table 44). These
changes are normal seasonal fluctuations in the area that range between 1.5 m and 2.5 m. These
data were used to estimate the maximum groundwater level (MGL) across the Development
Envelope. MGLs are used to define the highest level that the water table is expected to reach
under very wet conditions. The results in metres below ground level (mbgl) shown in Table 44
indicate:
 The maximum groundwater level estimates place the water table at the surface at Wungong

Brook and at one location to the east of the Development Envelope.
 Estimated maximum groundwater levels within 3 m of ground level (the maximum depth of the

Proposal’s excavations) are present at the road over rail bridge at Eleventh Road crossing,
Wungong Brook rail bridge and the Byford Station.

Table 44 Seasonal groundwater level ranges and estimated maxima

Bore Max/Min/
Date

Groundwater Level Range
(Nov 20 -
Jan 21)

Estimated
MGL*

Location

(mbgl) (m AHD)

MW01 Max 1.71 38.15 0.65 0.0 Wungong
BrookMin 2.36 37.50

MW01b Max 1.52 38.33 0.72 0.0

Min 2.25 37.61

MW02 Max 11.63 42.90 0.95 10.0 Stone Street
Fletcher ParkMin 12.59 41.95

MW02b Max Dry Dry N/A

Min Dry Dry

MW03 Max 6.17 43.30 1.44 5.0 Byron Road

Min 7.61 41.86

MW04 Max Dry Dry N/A N/A Lambert
Lane Nature
Reserve

Min Dry Dry

MW04b Max Dry Dry N/A

Min Dry Dry

MB09 Max 3.90 37.35 2.28 2.5 Eleventh
AvenueMin 6.18 35.07

SED05 Max 5.81 44.06 1.30 4.0 Beenyup
BrookMin 7.10 42.76

SES17 Max 1.33 37.34 1.27 0.0 Thomas
RoadMin 2.60 36.07

BH01 16/12/2020 13.50 41.60 N/A 11.5 Armadale
StationBH02 13.50 40.80 11.5

BH03 17.70 37.60 15.2 Church
Avenue
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Bore Max/Min/
Date

Groundwater Level Range
(Nov 20 -
Jan 21)

Estimated
MGL*

Location

(mbgl) (m AHD)

BH04 9.20 44.00 7.2 Seventh
Road

BH05 4.20 42.30 2.2 Eleventh
Road

BH06 9.00 42.60 7.0 Byford
StationBH07 4.30 48.80 2.3

Notes: * - MGL - maximum groundwater levels (Golder 2021). mbgl - metres below ground level.
               m AHD - metres above Australian Height Datum. N/A - not applicable.

Regional groundwater mapping by the DWER, accessed through the Perth Groundwater Atlas
(based on data from 2004) (DWER 2020) indicates the groundwater flows to the west and
northwest across the Development Envelope. Groundwater level contours are not available south
of Stone Street.

Groundwater elevation contours developed using the PTAs monitoring data (Golder 2021)
indicates the water table ranges from about 55 m AHD south of the proposed Byford Station to
35 m AHD north of Armadale Station (Figure 33). These contours indicate groundwater flows from
east to west. Therefore, groundwater impacts are more likely to occur down gradient to the west of
the Proposal than up gradient.

Maximum groundwater levels estimated by Golder for sites along most of the Development
Envelope are between 0 m and 15.2 m below the ground surface (Table 44).
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Groundwater quality

Golder (2021a) on behalf of the PTA has monitored groundwater quality since November 2020 at
three locations  shown on Figure 33 to identify whether groundwater is interacting with surface
water and/or groundwater dependent ecosystems at:
 Wungong Brook (MW01)
 the Stone Street Drain which is a tributary of Wungong Brook (Fletcher Reserve – MW02)
  the Byron Road Drain which is a tributary of Wungong Brook (MW03).

Two bores are present at Wungong Brook. Bore MW01 is screened deep in the Guildford
Formation, while MW01b  is screened in shallow alluvial deposits. The PTA will sample additional
sites, including bores constructed in geotechnical holes, during 2021 to expand its understanding
of baseline conditions.

Field readings shown in Table 45 indicate groundwater is fresh to brackish and of weakly acidic pH
(Golder 2020a). Detailed laboratory analyses detected concentrations of several metals above the
ANZG freshwater ecosystem 95% protection guideline levels. Iron and aluminium exceeded the
Department of Health non-potable uses guidelines (NPUG – DoH 2011).

Concentrations of nitrate were above the ANZG 95% ecosystem protection guideline in shallow
groundwater near Wungong Brook at MW01b. Concentrations of total nitrate and nitrite at MW01,
MW01b and MW02 were above the stressor value for the ANZG guideline for south-west
Australian slightly disturbed lowland rivers. Low concentrations of several hydrocarbons detected
at MW02 and MW03 were below requirements of relevant guidelines. The analysis did not detect
pesticides, volatile organic compounds, phenols, or polycyclic aromatic hydrocarbons.

Golder (2021c) undertook a review of long-term records sourced from the DWER WIR database.
However, there are few records of groundwater quality near the Development Envelope.

These results indicate groundwater in the Development Envelope is of similar quality compared to
surface water.
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Table 45 Summary of key water quality results

Parameter Unit NPUG DWER
Acidificatio
n Criteria

ANZG
Fresh
water 95%

Wungong Brook
Bridge

Stone St Drain Byron Rd Drain

MW01b SW01 MW01 MW02 SW02 MW03

pH (field)
- <5 6.5-8.0 6.2 7.4 5.8 6.5 7.3 5.6

EC @ 25°C
(field)

S/cm 432 721 351 1885 495 6

Dissolved
Oxygen (field)

mg/L 2.50 8.50 0.04 2.12 9.45 0.09

Total Alkalinity
(as CaCO3)

mg/L 106 63 47 48 60 40

Sulfate
mg/L 57 17 39 76 8 14

Nitrate + Nitrite
(as N)

mg/L 0.15 5.14 <0.01 0.19 0.60 1.17 0.09

Phosphorus
(total as P)

mg/L 0.065 <0.02 0.02 <0.01 0.03 0.04 0.51

Aluminium (total)
mg/L 0.2 1 0.055 0.30 0.06 0.78 3.05 0.03 42.40

Aluminium
(soluble)

mg/L 0.2 0.055 0.05 0.05 <0.01 <0.01 0.02 <0.01

Iron (total)
mg/L 0.3 0.22 0.34 0.33 9.92 0.14 54.80

Iron (soluble)
mg/L 0.3 <0.05 0.22 0.17 6.17 0.06 12.70

Notes: MW-sites = groundwater. SW-sites = surface water. Red and blue site names are matching groundwater and surface water sites.

Environmental values of groundwater

Groundwater dependent values within and near the Development Envelope include several GDEs,
environmentally sensitive areas and existing private bores used for water supply.

The PTA has installed groundwater monitoring bores at 11 sites to understand the connectivity
between groundwater, GDEs and environmentally sensitive areas, which complement the network
of four existing bores installed by other proponents and investigators (e.g. Rockwater 1995). These
sites are illustrated on Figure 34. The PTA has sampled three of these bores to characterise the
levels and quality of groundwater within the Development Envelope (Table 45). Samples from a
further five bores will be undertaken . The remaining three out of the eleven bores were dry.

The strategic level hydrogeological assessment (Golder 2021) provides results of a site
investigation. The report references a range of published technical groundwater reports relevant to
the Proposal.

The wetlands section below provides details on the dependence on groundwater by GDEs and
environmentally sensitive areas.
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Beneficial uses of groundwater

A search of the DWER water register was conducted to identify groundwater licenses within 100 m
of the Development Envelope (Golder 2021) (Figure 34). The private users and commercial
developments draw groundwater from:
 the Superficial Aquifer including sand lenses within the Guildford Formation, and sandy and

gravelly layers in colluvial and alluvial deposits at the foot of the Darling Scarp
 the Leederville Aquifer
 the Yarragadee Aquifer.

The licenses for the Superficial Aquifer are within the Jarrahdale and City of Armadale sub-areas
within the Perth Groundwater Management area and Byford 3 sub-area of the Serpentine
Groundwater Management Area (Figure 27). The licenses for the Leederville and Yarragadee
aquifers north of Thomas Road link to the South Perth Confined allocation area.

At the time of the Golder review, the City of Armadale and South Perth Confined areas were fully
allocated i.e. no additional allocations are available for new users. This may affect where the
Proposal could source groundwater.

Drawdown for temporary construction related dewatering and/or water supply abstraction
represents a potential risk to nearby licensed groundwater users. This is discussed further in the
'Assessment of impacts' section.

An additional category of groundwater users are private, unlicensed “backyard” bores. These users
are only licensed if their bore abstracts from a confined or artesian aquifer or is used to irrigate an
area larger than 0.2 ha (2,000 m2). There may be unlicensed bores in neighbouring properties that
could be impacted by temporary construction related abstraction or dewatering activities. Given
that these bores are typically constructed a few metres below the water table in the Superficial
Aquifer, it is recognised that the Proposal represents a greater risk to these groundwater users
during the summer months than users abstracting groundwater from a greater depth.

The Development Envelope is not within or near any Public Drinking Water Source Areas
(PDWSA). The nearest PDWSA within the Swan Coastal Plain is the Jandakot Underground Water
Pollution Control Area, 9.4 km to the west (Figure 35). A separate PDWSA associated with the
Churchman Dam Catchment Area surrounding Wungong Dam is above the Darling Scarp, 4.6 km
to the east.

The Proposal will not interact with either of the above PDWSAs because they are well beyond the
potential influence of construction-related abstractions. As discussed later, the radius of influence
from groundwater abstraction is expected to be about 50 m.
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8.7.3. Characteristics of wetlands
Wetland occurrence

The Development Envelope overlaps 13 wetlands mapped as part of the Geomorphic Wetlands of
the Swan Coastal Plain dataset (Figure 36) and is within close proximity to the boundary of five
additional geomorphic wetlands.

The 80.7 ha Footprint includes 55.4 ha of mapped geomorphic wetlands, of which approximately
64.3% or 51.9 ha is classified as the multiple use wetland (MUW) management category and 4.3%
or 3.5 ha as conservation category wetland (CCW). The Development Envelope intersects five
Resource Enhancement Wetlands (REW) but these are not intersected by the Footprint. Stream
(2021a) evaluated wetland values to inform the assessment of the Proposal.

The wetland assessment found that wetlands within (and surrounding) the Development Envelope
have generally been subject to alteration as a consequence of clearing and modification of
drainage. These activities have disrupted wetland processes and functions in many areas.
However, where native vegetation is still intact, the ecosystems retain wetland values and are of
elevated conservation significance. Several of these wetlands with intact native vegetation support
threatened or priority ecological communities and/or significant flora and fauna species.

Details of the wetlands occurring within the Development Envelope are summarised below (Table
46).

Table 46 Geomorphic wetlands within and adjacent to the Development Envelope and Footprint

UFI Management
category

Name Wetland size
(ha)

Area within the
Development
Envelope (ha)

Area within the
Footprint (ha)

12149 Conservation - 4.29 1.04 0.19

12150 Conservation - 0.31 0.13 0.08

12184 Conservation - 0.77 0.75 0.46

13010 Conservation - 3.28 0.17 0.00

14179 Conservation - 0.61 0.34 0.34

15119 Conservation - 5.30 0.08 0.00

15120 Conservation - 6.33 2.95 2.38

15464 Conservation Lambert Lane
Bushland

5.51 0.03 0.03

15470 Conservation Fletcher Park 3.81 0.00 0.00

12143 Multiple Use - 6.83 0.00 0.00

14507 Multiple Use Armadale
Palusplain

0.50 0.00 0.00

15382 Multiple Use - 144.64 7.50 1.83

15797 Multiple Use Armadale
Palusplain

7,262.31 101.30 50.07

12155 Resource
Enhancement

- 0.53 0.00 0.00
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UFI Management
category

Name Wetland size
(ha)

Area within the
Development
Envelope (ha)

Area within the
Footprint (ha)

14538 Resource
Enhancement

- 0.19 0.19 0.00

15118 Resource
Enhancement

- 1.14 0.00 0.00

15432 Resource
Enhancement

- 2.88 0.52 0.00

15713 Resource
Enhancement

- 0.86 0.02 0.00



G

G

G

G

G

G

GG

G

G

G

"X

"X

"X

Stone St Drain

Byron Rd Drain

Lambert
Lane Nature

Reserve

Wungong Brook

Fletcher
Park

15009

12150
15011

15432

15435

14179

15434

15713
14159

14160

15797

15797

7978

14538

15436

15452

15384

15426

7675

12156

14944

12184

13010

13009

7825

15386

15456

14544
14500

14539

15117

7814

12155

7867

12143

12154

15013

15119

15464
15120

14968

7668

12151

16055

14503

7820

7868

14504

15184

15383

15437

7985

8008

15382

15438

16054

14540

12149

CARDUP

MOUNT NASURA

BEDFORDALE

HAYNES

HILBERT

ARMADALE

BROOKDALE

SEVILLE GROVE

KARRAKUP

BYFORD

MOUNT
RICHON

DARLING DOWNS

WUNGONG

Byford
Station

Armadale
Station

Sherwood
Station

Streich Av
Rail Xing

Neerigen Brook

Beenyup Brook

Oaklands Drain

Cardup Brook

Wungong River

Be enyup Brook

Cardup Brook

Neerigen Brook

Birriga Main Drain

Wungo n g Brook

Oaklands Creek

Neerige n Br ook

La
ke

 Rd

Railway Av

Forrest Rd

ThomasRd

Armadale Rd

Albany Hwy

So
uth

We
ste

rn
Hw

y

Byron Rd Rail Xing

Abernethy Rd

Third Rd

Church
Av

Larsen Rd

Cardup Siding Rd

Eleventh Rd

Legend
Footprint
Development Envelope
Indicative Railway

"X Proposed Railway Station
"X Existing Railway Station
G Rail Crossing

Locality Boundary
Indicative Supply Bores
Abstraction Areas

Surface Water Brooks and Drains
(Golder, 2021)

Geomorphic Wetlands of the
Swan Coastal Plain (DBCA-019)

Conservation
Multiple Use
Resource Enhancement

Document Path: \\ptcvwpfsnm01\IPLS_GIS\PROJECTS\02_ByfordRail\MAPS_001_200\PTA-GIS-BRE-0034-0032_v2.mxd

¯

Base Data: Nearmap 2019, Landgate 2019, Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community

0 0.5 1 1.5 Km

METRONET | Byford Rail Extension
Figure 36 | Geomorphic Wetlands Within and Adjacent to the Development
Envelope

Date Printed: 14/04/2021
Created By: R.McGregor
Approved by: J.Stewart
File: PTA-GIS-BRE-0034-0032_v2
Scale:                      @ A4
Coordinate System: GDA 1994 MGA Zone 50

1:55,000

G

Stone St Drain

Lambert
Lane Nature

Reserve

Fletcher
Park

15432

14179

15797

12184

15470

15117

12143

15464

15118

15120

South Western Hwy

Eleventh Rd

15797

15119

12149

Birriga Main Dra in

Wungong River

Wungong Brook

0 50 100 m
1:6,000Scale

0 100 200 m
1:12,500Scale



265

Environmental values of wetlands

The Armadale Palusplain (wetland UFI 15797) is the largest wetland by area within the
Development Envelope, covering approximately 101.3 ha. The wetland assessment found that
values within this wetland were generally low   and the multiple use management category was
appropriate. The wetland contains little native vegetation and overall wetland values and functions
were low. Stream (2021a) recommended that two sections of the palusplain within the
Development Envelope be reclassified as ‘No longer a wetland’ where urban development
(housing and infrastructure) had occurred within the wetland boundary.

A total of 2.95 ha of wetland UFI 15120 occurs within the Development Envelope. The 6.3 ha
wetland is a Conservation  Category palusplain wetland that occurs partially within the Fletcher
Park recreation reserve and partially within the existing rail corridor. The wetland retains some
intact native vegetation and is part of a Bush Forever site supporting an occurrence of the TEC
SCP 3a Corymbia calophylla – Kingia australis woodlands on heavy soils.

Where native vegetation is intact and in good condition, the wetland provides habitat for native
fauna, including  potential habitat for threatened black cockatoo species (Stream 2021a; see also
'Terrestrial fauna' section).

The wetland assessment identified a cleared portion of this wetland (0.91 ha mapped as cleared)
that is within existing rail and road corridors and retains limited wetland values. Of the 2.95 ha of
wetland UFI 15120 within the development envelope, 2.04 ha retains native vegetation and
wetland values.

The Fletcher Park Wetland (UFI 15470) and Lambert Lane Wetland (UFI 15464) are adjacent to
wetland UFI 15120. Both palusplain wetlands are part of Bush Forever site 264 and support TEC
SCP 3a Corymbia calophylla – Kingia australis woodlands on heavy soils. The wetlands also
include habitat for a confirmed occurrence of one threatened flora species (Eucalyptus x balanites)
and one priority flora species (Johnsonia pubescens subsp. cygnorum P2) (GHD 2021a) and are
likely to provide habitat (in part) for threatened fauna including black cockatoos. The wetland
assessment noted that whilst parts of the current wetland boundaries included vegetation that was
not generally consistent with wetland vegetation, the conservation values were high and the
conservation management category for the wetland is appropriate.

There are two wetlands associated with Wungong Brook. Wetland UFIs 12149 and 15119 are
conservation category palusplain. Whilst the wetland assessment recommended reclassifying the
wetlands to channel wetlands (creeks) based on the site landform and hydrology, the assessment
also noted the role of the wetlands in providing refuge habitat for the threatened Carter’s
freshwater mussel. The wetlands retain partially intact riparian vegetation and wetland processes
and functions, and with the presence of the threatened mussel provide high wetland values.

The wetland assessment recommended modification to the management category for four other
wetlands with small areas (< 1.0 ha) overlapping the Development Envelope. Three wetlands
(UFIs 12150, 12184 and 14179) currently categorised as Conservation Category Wetlands retain
only limited wetland values, with vegetation in Completely Degraded condition and no additional
significant conservation values. The assessment recommended amendment of the wetland
management category to Multiple Use. Similarly, wetland UFI 15432 retains limited wetland values
and the assessment recommended the management category be amended from Resource
Enhancement to Multiple Use.
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Wetland vegetation condition

Native vegetation was determined to be predominantly Good, Degraded or Completely Degraded
within the mapped geomorphic wetland boundaries within the Footprint (Table 47). The 'Flora and
Vegetation' chapter discusses this condition mapping further.

Table 47 Mapped condition of vegetation within geomorphic wetland boundaries overlain by the
Footprint

Wetland
Category Excellent Very

Good Good Degraded Completely
Degraded Cleared Total

Conservation 0.02 0.05 1.11 0.44 0.90 0.97 3.5

Multiple Use 0.00 0.00 0.67 2.79 8.20 40.24 51.9

Resource
Enhancement

0.00 0.00 0.00 0.00 0.00 0.00 0.0

Total 0.02 0.05 1.78 3.23 9.10 41.21 55.4

Dependence of wetlands on groundwater and surface water

Wetlands within and surrounding the Development Envelope are a function of their geomorphology
and hydrological setting. The eastern Swan Coastal Plain has a low topographic relief with poorly
drained clay and clay sand soils. Small creeks and rivers, which drain off the Darling Scarp to the
east, dissect the area. Widespread clearing of native vegetation, originally for agriculture and more
recently for urban development, and construction of artificial drainage has modified the hydrology
of the area.

Wetlands are underlain by low permeability sediments in parts of the Development Envelope.
These sediments include clay, which can act (to varying degrees) as a localised aquitard. Many
wetlands also have connectivity to surface water drainage, through either natural drainage lines or
man-made drains constructed with the aim of controlling seasonal water logging.

The dependence of Swan Coastal Plain wetlands on groundwater relates to the depth of
groundwater and access the wetlands and associated vegetation have to that groundwater (Froend
et al. 2004). Generally, the shallower the groundwater the higher the reliance of ecosystems on it
to meet their water requirements. For example, where groundwater is at the surface or shallow (0
to 3 mbgl for maximum depth to groundwater) the reliance on groundwater is high (Froend et al.
2004). Where the groundwater is relatively deep (greater than 6 m) wetlands and wetland
vegetation will be reliant on surface water or rainfall to meet most of their water requirements
(Froend et al. 2004).

Groundwater in the monitoring bores closest to Lambert Lane (MW04 and MW04b) was greater
than 8 m below ground level. When monitored in December 2020 and January 2021 the water
table was below the deepest of the two monitoring bores (MW04). Perched water was not detected
in the shallow groundwater layer screened by MW04b. The wetland at Lambert Lane is therefore
likely to be reliant on direct rainfall to meet its water requirements. This may not have always been
the case. Reduced rainfall and less groundwater recharge resulting from climate change may have
lowered groundwater levels.
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Similarly, wetlands within and adjacent to the Development Envelope near Fletcher Park, including
wetland UFI 15120, occur over a relatively deep groundwater table. The shallow monitoring bore
MW02b was drilled to 2.0 m and was dry when monitored in December 2020 and January 2021.
The deeper bore MW02 recorded groundwater at 11.63 mbgl and 12.59 mbgl respectively in
December 2020 and January 2021. With groundwater at this depth the wetland and associated
vegetation communities are likely to have a relatively low dependence on groundwater.  The
wetlands are likely to access soil water from direct rainfall to meet most of their water
requirements.

Wungong Brook

Wungong Brook flows predominantly in winter with contribution of surface water from the
catchment and groundwater baseflow (once groundwater levels rise). Flows decrease through late
spring and summer and the brook recedes to series of pools connected by trickle flows. Artificial
releases from Wungong Dam in summer and autumn partially sustain the brook. The releases
sustain ecosystems and provide water for surface water users downstream.

Key environmental components present within the brook, including Carter’s freshwater mussel and
freshwater fish species, are reliant on permanent water within the pools and maintenance of
suitable water quality. Maintaining minimal trickle flows, particularly during summer, is important in
maintaining suitable water quality. As discussed in the 'Terrestrial fauna' chapter in the 'Carter's
freshwater mussel' section, water quality parameters such as salinity and dissolved oxygen are
important measures of habitat quality in river pools. Changes in flow can directly influence these
parameters.

Riparian and in-stream vegetation rely on the availability of water from surface water and/or
groundwater. Dominant species such as Eucalyptus rudis and Melaleuca rhaphiophylla are
generally restricted to habitats where seasonal surface water and/or shallow groundwater (less
than 3 mbgl) are available to meet their water requirements (Froend et al. 2004). Sustained
changes in flow and/or groundwater levels can affect the distribution and condition of riparian
vegetation.

8.8. Summary of inland waters characteristics

8.8.1. Surface water
 Surface water passes across the Development Envelope in the Neerigen, Wungong and

Beenyup brooks and four drains
 Monitoring by the PTA and others (sourced from the DWERs WIR database) show surface

water is derived from runoff shed from the Darling Scarp during the wet season (generally
during winter) but ceases in the dry season (generally during summer)

 Residual surface water flows occur in the early dry season due to groundwater baseflow from
the Superficial Aquifer. Wungong Brook tends to have water in it year-round because water is
released from the Wungong Dam to maintain local environmental water requirements

 Surface water is fresh, of near-neutral to moderately alkaline pH and contains low
concentrations of the major chemical components. Low to very low concentrations of trace
metals are present, while pesticides, herbicides and hydrocarbons have not been detected

 Surface water is abstracted from Wungong Brook by three licensed users; one 1 km upstream
and the other two 1 km and 1.6 km downstream
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8.8.2. Groundwater
 Groundwater occurs in a superficial aquifer including the Guildford Formation and superficial

alluvial and colluvial deposits associated with streams such as Wungong Brook.
 Groundwater also occurs in deep sedimentary deposits including the Leederville Formation and

Cattamarra Coal Measures.
 Groundwater is recharged from rainfall infiltration across the Development Envelope and

stream flows where the water table is below the bottom of the flow channel.
 The water table is between 1.5 m and 17.7 m below ground level. Maximum groundwater level

estimates indicate the water table is at the surface at Wungong Brook and at one location to
the northeast of the Thomas Road crossing.

 Estimated maximum groundwater levels are within 3 m of ground level (the maximum depth of
the Proposal’s excavations) at the road over rail bridge at Eleventh Road, the Wungong Brook
rail bridge and Byford Station

 Groundwater is fresh to brackish, of weakly acidic pH, has low to very low concentrations of
most trace metals and low to moderate concentrations of nitrate.

 Low concentrations of several hydrocarbons below relevant guidelines have been detected at
some sites, while no pesticides, volatile organic compounds, phenols, or polycyclic aromatic
hydrocarbons have been detected.

 Five groundwater licensees within the Development Envelope and eleven within 100 m of it
were identified. These licensees draw groundwater from the Superficial Aquifer (mainly north of
Eleventh Road), from the Leederville Aquifer (mainly between Eleventh and Thomas Roads,
and the Yarragadee Aquifer (mainly south of Thomas Road).

 As with many areas across the Swan Coastal Plain, there are possibly unlicensed “backyard”
bore owners in properties near the Development Envelope.

 While the Proposal will not interact with any PDWSAs, there is a potential for drawdown from
construction - related abstraction to affect nearby groundwater users.

8.8.3. Surface water and groundwater interaction
 Groundwater is recharged by the infiltration of rainfall and wet season flows along brooks and

drains crossing the Development Envelope.
 After the water table has risen during the wet season, groundwater baseflow discharges to

Wungong Brook during the early part of the dry season.
 While groundwater may continue to discharge to Wungong Brook downstream (west) of the

Development Envelope, surface water released from Wungong Dam recharges groundwater
during the dry season Maximum groundwater levels indicate the other brooks and drains do not
receive groundwater elsewhere in the Development Envelope.

 Perched groundwater exists only at Wungong Brook. Shallow monitoring bores at other
streams and in the Fletcher Park and Lambert Lane Nature Reserve areas indicate the water
table is between 6.2 mbgl and 11.6 mbgl, deep within the Guildford Formation.
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8.8.4. Wetlands
 The Footprint overlaps seven wetlands included in the current Geomorphic Wetlands of the

Swan Coastal Plain dataset including Conservation and Multiple Use management category
wetlands

 The Development Envelope overlaps an additional five wetlands including Conservation,
Multiple Use and Resource Enhancement management category wetlands

 There are five additional wetlands near but outside the Development Envelope including
Conservation, Multiple Use and Resource Enhancement management category wetlands

 The wetlands are all part of the Keysbrook consanguineous suite of wetlands and are a
combination of palusplain and channel wetlands

 Wetlands within and adjacent to the Development Envelope have been altered through
historical clearing and modification of hydrology

 Wetland values are retained where native vegetation and ecosystems are intact and are now
considered to be of elevated conservation significance. These areas coincide with
Conservation Category wetlands

 Wetlands within Fletcher Park, Lambert Lane Nature Reserve and associated with Wungong
Brook were identified as retaining high environmental and wetland values

 Where groundwater is shallow (approximately less than 3 m) wetlands and wetland vegetation
are likely to be utilising groundwater to meet some of their water requirements

 Direct rainfall and surface water are likely to be sustaining wetlands where the depth to
groundwater is deeper (greater than 6 m)

 Surface water features such as Wungong Brook and the associated Geomorphic Wetlands are
likely to be reliant on a combination of groundwater and surface water as availability changes
seasonally

8.9. Potential impacts

Potential construction and operational impacts on inland waters are listed in the following sections.
As the EPA objective for the inland waters factor incorporates interrelated values and
environmental characteristics of groundwater, surface water and wetlands, this chapter considers
aspects of the Proposal’s activities that may directly or indirectly impact those values.

Potential impacts resulting from construction activities affecting surface water and groundwater
volume and quality will be temporary in nature and will not persist into the operational phase of the
Proposal.
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8.9.1. Construction impacts
Direct impacts

The construction phase of the Proposal will include the following activities that have the potential to
directly impact inland waters values within the Development Envelope:
 Temporary abstraction of groundwater for construction and dewatering purposes may result in

the:

- decrease of groundwater availability to existing users and wetlands

- interruption of or changes to surface water flows where surface water is dependent on
groundwater base flows

- decrease in the quality of surface water .

 Reinjection of groundwater during construction phase may result in:

- impacts on groundwater quality

- changes to surface water where it is dependent on groundwater discharge.

 Ground disturbance and earthworks required for the construction of rail infrastructure, including
bridges and hard stand areas may result in:

- impacts on surface water flows or hydrological regimes along riparian areas associated
with brooks and drains

- deterioration of surface water quality from sedimentation and transport of contaminants

- alteration of surface water quantities flowing into wetlands

- impacts on wetlands due to clearing, reducing the size of the functioning wetland

- impacts on watercourse bed and banks.
Indirect impacts

Indirect impacts are those that may occur to environmental values outside of the Footprint. For
surface water and groundwater values, the potential for indirect impacts is the same as for direct
impacts from activities as listed above. Because of this, they have been assessed together.

Where wetlands occur adjacent to the Development Envelope there is potential for indirect impacts
resulting from changes to surface and groundwater quality and quantity.

8.9.2. Operational impacts
Potential impacts on inland waters resulting from the operation and maintenance of the Proposal
include the partial interruption of surface water flows due to the presence of railway infrastructure
such as the rail formation and hardstand areas associated with Armadale and Byford stations.

There are also potential impacts from leaks or spills from the trains and or maintenance vehicles.
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8.10. Assessment of impacts

8.10.1. Assessment of impacts - construction
Temporary abstraction and dewatering

Construction dewatering at Wungong Brook

The Proposal will require temporary dewatering, which involves the abstraction of groundwater
within and/or beside an excavation where it extends below the water table. Pumping from
temporary bores or sumps to lower the water table to about 1 m below the base of the excavation
achieves this. The dewatering of excavations is conducted to create safe and dry working
conditions and to allow formation of a stable base for construction.

The construction of the proposed rail and access/PSP bridges at Wungong Brook is the only
location where dewatering is proposed. Temporary dewatering to a depth of up to 1.5 m may be
required during the construction of pile caps for the new Wungong Brook bridges (Agonis 2021).
This is based on the pile depths extending, at most to approximately 0.5 m into the groundwater
based on the highest estimated groundwater level around the Wungong Brook. The Agonis
assessment indicates dewatering is not required anywhere else within the Development Envelope.

A cross section presented on Figure 37 shows how the preliminary design (WSP 2021a) will
interact with groundwater based on information from PTA bores MW01 and MW01b (Golder 2021).
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The pile caps for the rail bridge are planned to be 5.5 m by 12.5 m for the new rail bridge and 5.5
m by 7.3 m for the Principal Shared Path (PSP) bridge (Figure 37). The preliminary hydrological
assessment (Golder 2021) estimated dewatering rates at the Wungong Brook bridge crossing to
be less than 5 L/sec. This analysis was based on the stratigraphy and permeability values obtained
from the PTAs monitoring bores. The analyses by Golder (pers. comm. K Mundle 5/2/2021)
indicate drawdown is estimated to be less than 0.2 m or one-tenth of the normal seasonal water
table fluctuation between 40 and 50 m from the dewatered site. Drawdown outside of this area is
expected to be indistinguishable from natural water table fluctuations.

Pumping for dewatering will continue as long as construction in the excavation continues. This is
expected to occur over a period of several months. Given the small amount of dewatering required
and proximity to perennial flows along Wungong Brook, the water table will recover within several
months after dewatering stops.

The actual dewatering rates and volumes required for dewatering will be determined once the
design and construction methods have been finalised. Dewatering will be undertaken in
accordance with a Water Operating Strategy (WOS), if required as part of the RIWI Act 5C licence
and the Construction Environmental Management Plan (CEMP) to ensure significant impacts do
not occur. The WOS and CEMP will be prepared once the final designs are prepared and before
any dewatering occurs.

The WOS and CEMP will include similar management measures, monitoring and contingency
measures described in the ‘Abstraction for construction water supply’ section below.

Construction dewatering is therefore considered unlikely to result in significant impacts.

Groundwater re-injection at Wungong Brook

Groundwater abstracted from the thin layer of alluvial sand at the Wungong Brook bridge will
contribute to the Proposal’s earthworks water supply and/or be returned to the aquifer. The
process of returning dewater to the aquifer is common in the Perth region due to the prevalence of
sandy soils across the Swan Coastal Plain.

The same sandy alluvial soils being dewatered at the Wungong Brook crossing can be used to
return the water to the water table. This could be achieved via shallow re-injection bores and/or an
infiltration basin in the area downstream of the bridge site. This would be conducted in accordance
with a WOS subject to approval by the DWER during the 5C licence application process. The WOS
would contain protocols on how dewatering is to be performed, requirements monitoring of
groundwater and surface water, triggers and contingency measures in line with the DWERs policy
‘Use of operating strategies in the water licensing process’.

Data from DWER WIR site number 61406170, indicates groundwater discharges to Wungong
Brook about 500 m upstream of the bridge site. Data from monitoring sites MW01 and SW01 show
that during the summer months, the water table is below the level of the brook (Figure 32).

The locations and rate that groundwater is discharging to Wungong Brook are dependent on
factors such as preceding rainfall frequency and intensity, the time within the seasonal cycle,
whether baseflows are occurring upstream, and whether the Water Corporation is releasing water
from Wungong Dam. This complex set of baseline conditions means there is a high degree of
spatial and temporal variability of groundwater and surface water occurrence in the existing
environment.
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In context with this high degree of variability, drawdowns of less than 0.2 m outside the 
Development Envelope, and the several month period when reinjection may be required, 
environmental impacts to local groundwater resources and flows along Wungong Brook will be 
insignificant.

There is potential for changes to groundwater quality resulting from re-injection. The quality of 
groundwater can change when exposed to the atmosphere (by oxidation), with altered mineral 
composition, such as the loss of iron. Re-injection can also alter groundwater quality if the injected 
water is different to local groundwater at the injection site. While a like-for-like approach for re-
injecting water is not always possible the water that would be reinjected is the same as 
groundwater that is already discharging to Wungong Brook.

Chemical alteration of the water between abstraction and discharge would be managed in 
accordance with the WOS and CEMP. Typical contingency measures in plans for these types of 
projects include limiting the time the water is exposed to the atmosphere and if required treating 
the water before reinjection.

In terms of water quality, the results of samples taken from bores MW01b and SW01 (Figure 31) 
indicate the shallow groundwater and surface water at Wungong Brook are similar in quality. In 
addition, there are few elevated components in the local groundwater during the abstraction and 
re-injection process that are likely to be altered through oxidation.

To ensure impacts are minimised, the PTA or its contractor will develop a CEMP during the 
detailed design stage that will comply with DWER guidance such as: Water monitoring guidelines 
for better urban water management strategies and plans, and Dewatering of soils at construction 
sites. The plan will include control measures incorporated into the design and mitigation and 
contingency measures to be undertaken during construction.

Acid sulfate soils

Preliminary testing for acid sulfate soils (ASS) was undertaken by Golder (2020a) in November 
2020. The PTA will undertake additional testing during the detailed design and construction phases 
to identify if the planned excavations will expose any potentially unstable materials. If ASS 
materials are present, they will be managed in accordance with the CEMP and DWER guideline: 
Treatment and management of soil and water in acid sulfate soil landscapes.

Impacts on existing groundwater users

The nearest known groundwater bores to the proposed Wungong Brook bridge dewatering site are 
an abandoned bore (WIR Ref: 61607607) located 620 m downstream (northwest) and a 1.8 m 
deep bore (WIR Ref: 61607597) 430 m upstream (southeast). Both are well outside the 40 m to 50 
m radius of influence from dewatering calculated by Golder (2021).

A private bore may exist on the property located immediately to the northeast of the bridge site that 
is as close as 43 m from the proposed construction site shown on Figure 37.

The sandy alluvial aquifer only occurs along the brook and in elevated areas away from the brook, 
the sand is likely to be dry or virtually dry for most of the year. If there is a private bore located in 
the southeast corner of the property, it will most likely be accessing groundwater from deeper 
sandy lenses within the Guildford Formation, not the alluvial sand aquifer along the brook as 
illustrated in Figure 37.
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Because drawdowns are expected to be less than 0.2 m outside of the Development Envelope and
that it would only occur for several months, the Proposal is not expected to result in a significant
impact to any bore on nearby properties. The PTA will ensure impacts are effectively managed by
developing and implementing operating protocols, a monitoring programme and contingency
measures in a Water Operating Strategy as part of the RIWI Act 5C licence process.

Abstraction for construction water supply

Temporary abstraction of groundwater will be required to supply water for construction purposes
such as dust suppression and to achieve the appropriate amount of ground compaction for civil
works. Preliminary designs have determined the Proposal will require about 100,000 kL of water
over a period of about nine-months (Agonis 2021). The PTA will use most of this volume for
compacting soils and a small amount (about 15%) for dust suppression.

PTA plans to install abstraction bores to provide construction water supply. Potential bore locations
were identified during the concept design phase, in the vicinity of Eleventh Road and Byford
Station. Indicative sites for these bores are shown on Figure 35 (relative to PDWSAs) and Figure
36 (relative to DBCA wetlands).

Groundwater yields from the Guildford Formation are too small because of the high clay content.
The bores will intersect and draw from groundwater-bearing intervals in the Leederville and
Yarragadee aquifers as follows:
 Available bore data near Eleventh Road indicate bores in this area will draw from the

Leederville Aquifer. Based on preliminary estimates by Agonis (2021) a supply of 147 kL/day
averaged over the nine-month construction period be required. A higher rate (293 kL/day) will
be required over a four-month period when the major earthworks are underway in this area.

 Available bore data near the proposed Byford Station indicate bores in this area will draw from
the Yarragadee Aquifer (Cattamarra Coal Measures). Based on preliminary estimates by
Agonis (2021) a supply of 272 kL/day averaged over the nine-month construction period will be
required. A higher rate (545 kL/day) will be required over a four-month period when the major
earthworks are underway in this area.

The exact number and locations of the water supply bores will be determined once the Proposal's
designs are finalised. A conservative approach to construction water abstraction requirements was
taken in developing the concept design. Accordingly, the final abstraction impacts are not expected
to vary significantly from the concept design. A key consideration for their final locations and
pumping rate will be the yield of the local aquifer and distance from the nearest existing
groundwater bore or GDEs e.g. TEC or CCW. The locations will be based on local hydrogeological
conditions and the need to maintain a safe distance from sensitive receptors. Impacts will be
managed in accordance with a monitoring programme and operating protocols (see below) and
contingency measures established under a RIWI Act 5C licence and water operating strategy
(WOS).  These will be undertaken in accordance with DWER policy including: Hydrogeological
reporting associated with a groundwater well licence, and Use of operating strategies in the water
licensing process.

Groundwater bores established to supply water for construction of the Proposal will be operated to
provide only as much water as needed. The pumps will be switched off when they not needed.
Golder (2021) concluded drawdown risks could be minimised by maintaining a minimum distance
of 50 m between the Proposal's bores and existing users or GDEs. As far as is practicable, the
PTA will adopt a minimum separation of 50 m, and where practicable 100 m, to ensure there are
no drawdown impacts to any sensitive receptors. Additional controls to minimise impacts include
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adjusting the rate and duration of abstraction to allow drawdown to recover following pumping
cycles.

Abstraction-related impacts will be determined by measuring pumping rates and volumes and
groundwater levels in monitoring bores that will be established between the bore and nearby
sensitive receptors. To achieve this, the PTA will:
 collect monitoring data at frequencies that will identify changes due to on/off bore cycles,

seasonal fluctuations and cumulative impacts from nearby users. Typically, readings are taken
daily, weekly or monthly depending on local groundwater conditions and proximity to sensitive
receptors

 develop triggers to identify whether drawdowns are significantly larger than predicted. These
triggers will account for Project-related changes compared to background fluctuations and
trends

 establish and implement contingency measures to ensure appropriate actions are undertaken
to avoid impacts if the triggers are exceeded.

The above control and management measures are commonly adopted to minimise impacts for
groundwater abstraction activities (water supply and dewatering) across Perth. The PTA has
successfully adopted such management measures to protect sensitive receptions for recent
METRONET rail projects. The level of investigation, identification of management and contingency
measures, monitoring and reporting will be determined by following the above DWER policies.
Effective management of impacts following these policies is well established and widely
implemented across Western Australia.

Considering the abstraction is expected to occur for approximately nine months and impacts will be
minimised as outlined above, the PTA is confident that groundwater abstraction for water supply
will not result in a significant impact the availability of groundwater to existing users or
environmental receptors.

Disturbances of watercourses

The Proposal will cross three brooks: Neerigen Brook, Wungong Brook and Beenyup Brook. The
Proposal crosses three artificial drains (Figure 23):
 at Byron Road that is a tributary of Wungong Brook
 at Stone Street that is a tributary of Wungong Brook
 Oaklands Drain near Clara Street.

Agonis (2021) considered drainage requirements along the Development Envelope. The PTA
plans to maintain current surface water flows across the Australind rail line. This will be achieved
by designing drainage for the Proposal so that it does not impede runoff while maintaining the
currently hydrological regime. .

Preliminary drainage designs developed by WSP (WSP 2020a) are shown on Figure 23A to
Figure 23E. These designs show a surface drainage network are currently planned to be
developed during the construction phase. They will direct runoff along longitudinal drains to
culverts crossing westwards beneath the rail formation to basins. Runoff from small events is
proposed to infiltrate from the sediment basins to the water table, while runoff from larger events
will flow from the basins along longitudinal drains to existing watercourses.
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During construction there is potential for unauthorised access by personnel or equipment, which
may cause obstruction or contamination of watercourses and drainage lines. The Proposal's
construction will avoid unplanned disturbances of watercourses by implementing access controls
which will be addressed in the CEMP.

Impacts on Wungong Brook

The Proposal's interaction with natural watercourses during construction will be temporary. The
PTA will reinstate drainage across the alignment to maintain or improve flows following the
completion of construction activities.

This will be achieved by removing the existing support pylon and the construction of two new single
span structures crossing the brook with no in-bed supports. The reinstatement of drainage will
include measures to minimise erosion and stabilise the disturbed ground, so the final landform is
compatible with the existing environment. This will be managed in accordance with the appropriate
RIWI Act licence and the CEMP. The CEMP will follow DWER guidance such as: Infrastructure
corridors near sensitive water resources.

Potential impacts on Wungong Brook during the removal of the pylon and construction of the
bridges include:
 alteration of the shape of the bank to enable safe access to the brook by construction crews

and machinery
 temporary interruption and/or diversion of base flows (in the dry season), or rainfall runoff (in

the wet season) and altered flow characteristics in the construction area
 release of sediment from exposure of disturbed soils in the construction area to flows along the

brook
 temporary direct disturbance of the stream bed during removal of the existing pylon.

If a diversion of Wungong Brook is required to maintain a safe and stable working environment, the
surface water flow would be temporarily redirected within the footprint of the existing brook.

The PTA will develop management controls to ensure scouring and downstream impacts from
sedimentation are avoided. Details on how this will be done will be finalised during the detailed
design phase and incorporated into the CEMP. It is expected the controls will be similar for other
linear infrastructure projects such as the NorthLinkWA and Thornlie-Cockburn Link projects. The
controls will include:
 monitoring of water quality prior to construction to characterise the baseline water quality and

during construction to inform implementation of management responses (with number of sites
and parameters to be monitored to be confirmed with relevant agencies prior to
commencement of monitoring program)

 implementation of suitable erosion and sediment control measures including erosion matting
and silt curtains as required (to be informed by the results of monitoring program)

 implementation of a 20 m buffer zone along the brook during construction to minimise the area
of disturbance with access restricted to the area of direct disturbance and to allow minimum
required access for construction activities. Additional vehicular access and laydown areas will
be excluded from the buffer zone.

Implementation of the CEMP will ensure that the Proposal's impact on Wungong Brook and water
quality and quantity within the brook will not be significant.
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Rainfall runoff from hardstand and disturbed areas

Potential impacts on surface water flows during construction could arise from temporarily capturing
runoff from hardstand and other disturbed areas. This capture is a standard requirement for
construction sites to control discharge of sediment and minimise the turbidity of water leaving the
site. It is not intended to permanently capture or impede surface water flows within the
Development Envelope for any other purpose. These activities will be managed in accordance with
the CEMP that will incorporate DWER guidance such as: Infrastructure corridors near sensitive
water resources, and Stormwater management at industrial sites.

Containment, settlement and filtration of stormwater during construction in accordance with the
CEMP will ensure that there are no significant impacts on surface water quality by runoff from
hardstand and construction areas.

Disturbance of wetlands

A total of 114 ha of mapped geomorphic wetlands are intersected by the Development Envelope
(Table 48). The Proposal will require the disturbance of up to 55.4 ha of mapped geomorphic
wetlands within the project Footprint comprising of:
 3.5 ha of CCW
 51.9 ha of MUW.

The application of formal buffers to wetlands within the Development Envelope has not been
possible due to the restricted area and linear nature of the Proposal. However, the proposed
Footprint has, wherever possible, avoided and/or reduced impacts associated with the referred
Development Envelope including impacts to CCWs and REWs. Temporary buffer/exclusion zones
will be established around CCWs and REWs during the construction phase to minimise
disturbance to wetland values within the Development Envelope. This is discussed further below
and in the ‘Mitigation section’ (Section 8.12). Implementation of a 20 m buffer is considered
suitable during construction as the potential sources of disturbance are temporary and there will be
multiple management measures (in addition to buffers) implemented to mitigate the potential
impacts. Relevant guidance such as Department of Water (2006) has been considered when
determining the buffer width.

The wetland assessment (Stream 2021a) recommended amending the management category to
Multiple Use for three wetlands the Development Envelope intersected by (UFIs 12150, 12184 and
14179). The impacts of the Proposal on these small (0.9 ha in total) mapped areas of palusplain
geomorphic wetland are not likely to be significant as they are already highly modified and
degraded. This leaves 2.6 ha of CCW that is retained for their conservation values.
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Table 48 Indicative direct impacts to geomorphic wetlands

UFI Management
Category

Name Wetland
size
 (ha)

Area within
Development
Envelope (ha)

Area
within
Footprint
(ha)

% disturbance
of wetland size

12149 Conservation - 4.29 1.04 0.19 4%

12150 Conservation - 0.31 0.13 0.08 26%

12184 Conservation - 0.77 0.75 0.46 59%

14179 Conservation - 0.61 0.34 0.34 56%

15120 Conservation - 6.33 2.95 2.38 38%

15464 Conservation Lambert
Lane
Bushland

5.51 0.03 0.03 1%

15382 Multiple Use - 144.64 7.50 1.83 1%

15797 Multiple Use Armadale
Palusplain

7,262.31 101.30 50.07 1%

Total Area (ha) 7,424.8 114.0 55.4

Disturbance of CCWs

The Proposal will disturb 3.5 ha across six CCW wetlands identified during the wetland
assessment 2.6 ha of which retains  wetland or conservation values in line with the management
category assessment (Stream 2021a), as shown on Table 48.

The Proposal will only require small areas of disturbance within wetland UFI 12149 (approximately
4%, or 0.2 ha of the wetland area) and Lambert Lane wetland (less than 1%, or 0.03 ha of the
wetland area).

The Proposal will disturb up to 2.4 ha of wetland UFI 15120, approximately 38% of the mapped
palusplain extent. Although the wetlands crossed by the Development Envelope are distinct
features under the geomorphic wetland mapping, they form part of a larger network of palusplain
wetlands.

The Proposal will not adversely affect the palusplain’s function due to the presence of adjacent
(mapped) palusplain areas such as the Fletcher Park wetland.

Clearing impacts to flora and vegetation, including the values within wetland UFI 15120, are
addressed within the 'Flora and vegetation' and 'Terrestrial fauna' sections.

There are no direct ground disturbance impacts to the Fletcher Park wetland (UFI 15470) as this
lies adjacent to the Development Envelope.

Disturbance of wetlands outside of the proposed Footprint will be avoided through implementation
of a 20 m buffer around CCW and RE wetlands within the Development Envelope. Construction of
temporary vehicle access and laydown areas (and other similar temporary construction activities)
will not be permitted within the buffer zone. The buffer zone and control measures will be
implemented through the CEMP.
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Disturbance of wetland vegetation

The disturbance of 55.4 ha of mapped geomorphic wetlands for the Proposal includes 14.2 ha of
vegetation including 0.02 ha in Excellent condition, 0.05 ha in Very Good condition, 1.78 ha in
Good condition, 3.23 ha in Degraded condition and 9.1 ha in Completely Degraded condition. The
Proposal will disturb 0.07 ha of Very Good or better vegetation mapped within CCW wetland
boundaries, comprising:
 0.02 ha of Excellent vegetation within CCW UFI 15464, and
 0.05 ha of Very Good vegetation within CCW UFI 15120.

Of the 51.9 ha of MUW, 40.2 ha has been cleared and 11.7 ha Good to Completely Degraded as
indicated in Table 47.

Indirect impacts on wetland water quality and quantity

The following construction activities have the potential to alter the quality of water entering
wetlands outside the footprint:
 Reinjection of groundwater during construction phase.
 The construction of rail formation, bridges and culverts.
 Excavation and construction of roads, buildings and other hard stand areas.

The changes to groundwater quantity are likely to be minor and localised around the proposed
groundwater supply bores and dewatering at Wungong Brook. The temporary and localised
changes to groundwater levels and surface water flows are unlikely to impact on wetlands outside
the Development Envelope including:
 the wetland at Lambert Lane that is likely to be reliant on direct rainfall to meet its water

requirements
 wetlands within and adjacent to the Development Envelope near Fletcher Park, including

wetland UFI 15120 occur where the water table is greater than 6 m.

Deep groundwater levels indicates that the wetland and associated vegetation communities are
likely to have a relatively low dependence on groundwater and access soil water from direct rainfall
to meet the majority of their water requirements.

The Proposal may alter the surface water regime within the Development Envelope temporarily
during construction. These changes are expected to remain within the Development Envelope and
occur for several months during the construction phase. However, flows within minor natural and
artificial drainage lines will be reinstated and where possible improved.

Sedimentation or transfer of contaminants during rainfall events from construction areas could
impact surface water quality. The risk of impacts on wetlands and watercourses reliant on surface
flows and infiltration from within the Development Envelope are considered to be low as runoff from
construction areas will be contained and managed in accordance with the CEMP. The CEMP will
include monitoring of water quality in watercourses intersecting the Development Envelope and
provision for implementation of management responses such as erosion control matting and silt
curtains where necessary (further details are provided in Section 8.12).

The CEMP will incorporate DWER guidance such as: Infrastructure corridors near sensitive water
resources, and Stormwater management at industrial sites.
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8.10.2. Assessment of impacts - operation
The Proposal during the operational phase could potentially impact inland waters indirectly through
changes in surface water hydrological regimes. The construction of railway infrastructure, including
the rail formation and carparks, could result in a partial interruption of surface water flows.

Watercourses

Impacts on operational surface water flows will be minimised by connecting drainage from new
carparks and the bus interchange to existing systems as much as practicable. Longitudinal drains
that connect to drainage basins along the proposed alignment will capture drainage from the new
and modified track. A comparison of the existing and proposed drainage networks is illustrated on
Figure 23A to Figure 23E.

The sustainability in design objectives for the proposed Armadale and Byford stations include the
incorporation of WSUD techniques such as landscaping design to minimise irrigation requirements.
At Byford Station, the PTA has identified the opportunity for an integrated water management
response system through the retention and enhancement of landscaping elements through the
station.

As the Proposal is situated along an existing linear infrastructure corridor, implementation of design
controls in drainage and WSUD are expected to maintain or improve the hydrological regime of the
local area. The Proposal will not permanently obstruct natural and artificial watercourse flows.

The PTAs Proposal (shown on Figure 37) removes the existing pylon that partially obstructing
flows along Wungong Brook in response to engagement with traditional owners (refer to Section
9.3). This approach will remove:
 all impediments to surface water flows at the bridge crossing
 the partial obstacle currently affecting flood levels
 any source of impact on the quality of surface water at the bridge crossing.

Wetlands

Wetlands situated adjacent to the Development Envelope are predominantly reliant on rain
infiltration. Drainage incorporated into the proposed design (shown on Figure 23A to Figure 23E)
will maintain existing hydrological regimes.

There will be no indirect impacts to wetlands from the Proposal's operations.

8.11. Mitigation

The PTA will apply the mitigation hierarchy to avoid, minimise, mitigate and rehabilitate potential
direct, indirect and cumulative impacts to Inland Waters during design and development of the
Proposal. The Proposal will be constructed in accordance with a PTA approved construction
environmental management plan, prepared prior to commencement of the project. Table 49
outlines how the mitigation hierarchy has been applied to the Proposal. Table 50 outlines the key
management actions relating to Inland Waters.

All dewatering and abstraction will require licencing under the Section 5C of the RIWI Act. Part of
this process will include the development of a Water Operating Strategy, if required, in accordance
with DWER policy: Use of operating strategies in the water licensing process. The strategy links
potential impacts to management measures, monitoring, triggers and contingency actions. They
typically include measures to minimise impacts on environmental values or other users. The WOS
would be incorporated into the CEMP and applied during construction.
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Table 49 Mitigation Hierarchy for Impacts on Inland Waters

Potential
impacts

Assessment of impacts Mitigation hierarchy

Disturbance to
wetlands

The Proposal will directly impact 3.5 ha
across six CCWs and 51.9 ha across
two palusplain MUWs. No other direct
impacts to wetlands are considered
significant.

The Proposal has the potential to
cause indirect impacts to Wungong
Brook through increased sediment
loads and changes to water quality.
The adoption of WSUD principles and
the CEMP will ensure that these
indirect impacts are not significant.

Avoid

 Access into wetlands and Wungong
Brook during construction except for
areas to be cleared and for removal
of the Wungong Bridge pylon.

Minimise
 Investigate opportunities during

detailed design and construction
planning to reduce impacts on CCWs
and MUWs further.

 Apply the principles of WSUD at
Armadale and Byford stations

 Implement the CEMP to minimise the
risk of construction related
discharges to nearby wetlands and
Wungong Brook.

 Maintain existing vegetation along
Wungong Brook and around wetlands
in as an undisturbed state as possible
to provide a buffer against
disturbance of the wetland

 Implement 20 m buffer zone
Wungong Brook and CCWs and
REWs during construction. .  Access
within buffer zones will be restricted
to areas within the footprint to allow
minimum required access for
construction activities.

Rehabilitate

 Rehabilitate disturbance associated
with the removal of the existing pylon
in Wungong Brook.

Groundwater
drawdown and
abstraction for
construction
purposes

Groundwater drawdown from water
supply bores has the potential to
impact nearby existing groundwater
users and GDEs.

Establishment and adoption of a Water
Operating Strategy in line with DWER
policy will ensure these impacts are
identified in a timely manner and not
become significant.

Avoid

 Impacts will be avoided by placing
the bores at least 50 m away from
existing users and sensitive receptors
or 100 m where practicable.

 The railway has been designed to
remain above the water table.

Minimise

 The PTA will obtain licenses required
for the abstraction of groundwater
and the construction of bores. These
licenses require a WOS to be
developed and implemented to
manage impacts.

 The PTA will manage abstraction in
accordance with the CEMP and WOS
to ensure that drawdowns are
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Potential
impacts

Assessment of impacts Mitigation hierarchy

managed in accordance with
prescribed criteria.

 The PTA will implement engineering
controls and/or reinjection bores or
recharge basins where practicable to
minimise the extent and severity of
drawdown on the receptors nearby.

 A WOS will be developed if required,
which will be implemented by the
PTA to ensure groundwater impacts
are minimised.

 The WOS will incorporate operating
protocols to minimise water use and
drawdown on the water table. It will
include a monitoring programme to
detect whether excessive drawdown
is emanating from abstraction sites. It
will include triggers and contingency
measures to manage unplanned
changes.

Rehabilitate

 Not applicable

Direct impacts to
surface water flows
during construction

Surface water flows at Wungong Brook
may be temporarily impacted over a
period of several months during
construction as a result of the removal
of the existing central pylon and
temporary alterations of flow paths to
protect construction sites. These
impacts will be effectively managed
through the implementation of the
CEMP and are not expected to be
significant.

Surface water flows at other sites will
be temporarily impacted for a period of
several months as a result of ground
disturbing activities. To ensure that
runoff from these areas does not pose
a risk to downstream environments,
flows will be temporarily contained in
sediment basins then allowed to leave
the site along existing drainage lines

Avoid:

 The railway has been designed to
minimise the intersection of
significant surface water flows, such
as at Wungong Brook, as much as
possible.

Minimise:

 Access to Wungong Brook for
construction activities will be
minimised through establishment of
20 m buffer zones along the brook.
Access within buffer zones will be
restricted to areas within direct
footprint and to allow minimum
required access for construction
activities. Additional disturbance will
be minimised through restricting
vehicle access and location of the
laydown areas to outside of the buffer
zone. Drainage through the Armadale
and Byford station sites will be
diverted if required in order to avoid
mobilisation of sediments or to
ensure winter flows are not
interrupted by construction activities.

Rehabilitate

 Wungong Brook bed and banks
(outside of built infrastructure) will be
restored following removal of existing
pylon and bridge works.
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Potential
impacts

Assessment of impacts Mitigation hierarchy

 Cleared riparian vegetation outside of
built infrastructure will be revegetated
following construction.

Indirect impact to
surface water
quality from
stormwater runoff
during construction.

Indirect impacts to surface water
quality may arise if stormwater runoff
from disturbed areas is not adequately
controlled. Contaminated runoff may
contain elevated turbidity from
disturbed soils in laydown and
construction areas.

Impacts associated with these
activities can be adequately controlled
by adopting standard store and
release protocols for stormwater. The
CEMP addresses stormwater quality
management. Impacts to stormwater
quality during construction is not
considered significant.

Avoid

 Where practicable, runoff from
disturbed areas will be directed away
from existing waterways and
wetlands.

Minimise

 Stormwater will be managed in
accordance with the CEMP.

 Where practicable, construction
across waterways will be undertaken
during the dry season.

 Surface water quality will be
monitored in watercourses
intersecting the Development
Envelope during construction.

 Surface water quality monitoring will
be implemented in Wungong Brook
prior to commencement of
construction to establish a baseline
and continue during construction to
inform the implementation of
management response. Monitoring
will include sites upstream and
downstream of the development
envelope, with the number of sites
and parameters to be monitored to be
confirmed with relevant agencies
prior to commencement of
monitoring. As a minimum monitoring
is likely to include turbidity, Total
Suspended Solids and Dissolved
Oxygen.

 Where required erosion and sediment
control will be implemented during
construction to minimise impacts on
in stream values and habitat.
Controls will include (but not be
limited to) erosion matting and silt
curtains and implementation will be
informed by the results of the water
quality monitoring program.

Rehabilitate

 Not applicable

Direct impacts to
surface water flows
during operation.

The size and span of the Wungong
Brook bridge will ensure that existing
restrictions to surface water flows are
reduced. The Armadale and Byford
station parking areas have the
potential to increase water flows into
local brooks and drains, which could

Avoid

 Not applicable

Minimise
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Potential
impacts

Assessment of impacts Mitigation hierarchy

change the hydrology of riparian
vegetation along them. The application
of WSUD principles will minimise the
significance of any potential impact
associated with this.

 Surface water will be managed in line
with WSUD principles.

 The Wungong Brook bridge will be
designed to ensure flows and
velocities do not adversely impact
existing waterways, wetlands and
nearby properties up to a 1% AEP
event

Rehabilitate
Not applicable

Table 50 Management actions for impacts on inland waters

Management Actions Objective/Outcome Timing Location

Any water supply bores installed for
construction will be pumped at a rate
to provide only as much water as
needed and are switched off when
they are not needed. Their operation
will be controlled by the Water
Operating Strategy (WOS) or licence
conditions.

To reduce the volume of
water abstracted and
mitigate the potential for
cumulative impacts with
other bores.

During
construction

Preliminary locations
at Eleventh Road and
Byford Station. Final
locations to be
determined when the
design is finalised.

Place water supply abstraction bores
at least 50 m or where practicable up
to 100 m away from mapped
wetlands and existing bores where
practicable and in line with the WOS.

To mitigate the impact to
wetlands and other
groundwater users.

During
construction

Preliminary locations
at Eleventh Road and
Byford Station. Final
locations to be
determined when the
design is finalised.

Implement engineering controls
and/or reinjection bores or recharge
basins where practicable to minimise
the drawdown on the water table
nearby in line with the CEMP and
WOS.

To mitigate the impact to
groundwater users

During
construction

Wungong Brook

Apply the principles of WSUD at
Byford and Armadale stations.

To promote the reuse of
water and minimise
water waste, managing
the potential for reduced
water quantity in local
hydrological regimes.

During
design and
operation

Armadale and Byford
stations

Design rail line to remain above the
water table as far as practicable.

To reduce the need for
dewatering and
associated impacts.

During
design

Proposed alignment

Design of rail infrastructure and
bridges to ensure flows and velocities
do not adversely impact existing

To minimise the
intersection of significant
surface water flows,
such as at Wungong

During
design

Proposed alignment
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Management Actions Objective/Outcome Timing Location
waterways, wetlands and nearby
properties up to a 1% AEP event.

Brook, as much as
possible

Design the Wungong Brook bridges
to ensure flows and velocities do not
adversely impact existing waterways,
wetlands and nearby properties up to
a 1% AEP event.

To minimise the
alteration of local
hydrological regimes.

During
design

Wungong Brook

Design the Wungong Brook bridges
and use of single span design to
avoid direct impacts to the stream
bed and minimise impacts to the
banks.

To minimise direct
disturbance to water
courses including
Wungong Brook.

During
design

Wungong Brook

Monitor water quality upstream and
downstream of construction activities
at Wungong Brook, particularly where
works involve the disturbance of the
stream bed or diversion of flow in line
with the WOS and CEMP. Monitoring
will include monitoring of turbidity,
Total Suspended Solids (TSS) and
Dissolved Oxygen (DO). The number
of sites and parameters to be
monitored will be confirmed in
consultation with relevant agencies
prior to commencement of the
monitoring program pre-construction

To identify downstream
impacts from
construction and allow
remediation

Prior to, and
during
construction
activities at
Wungong
Brook

Wungong Brook

Erosion and sedimentation controls
such as silt curtains and erosion
matting will be implemented to
minimise the risk of sedimentation
and impacts on surface water quality
and in stream environmental values.

Minimise and manage
indirect impacts to in
stream environmental
values.

During
construction

Wungong Brook

Conduct water level monitoring
should dewatering be required during
summer months or dry periods. The
results of this monitoring will be
undertaken in accordance with the
WOS and provided to DWER to
inform management of water
releases/supplementation of flows in
the Wungong Brook.

To mitigate potential
impacts on permanent
water within Wungong
Brook

During
dewatering in
dry periods

Permanent pools in
Wungong Brook, within
50 m to the dewatering
location

Restrict access to Wungong Brook
through establishment of buffer zones
along the brook in line with the CEMP.

Prevent damage to bed
and banks of brook, as
well as contamination
and sedimentation of the
watercourse.

During
construction

Wungong Brook
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Management Actions Objective/Outcome Timing Location

Implement sediment and bed stability
controls if surface water flow within
Wungong Brook is required to be
temporarily redirected within the
footprint of the existing brook in line
with the CEMP.

To avoid downstream
impacts from
sedimentation.

During
construction

Wungong Brook

Disturbed and cleared riparian
vegetation at Wungong Brook will be
revegetated

Rehabilitate vegetation
to minimise impacts to in
stream environmental
values

During
construction

Wungong Brook

Divert existing drainage lines if
required in order to ensure winter
flows are not interrupted by
construction activities in line with the
CEMP.

To minimise the
alteration of local
hydrological regimes.

During
construction

Drainage lines crossed
by the Proposal such
as those at Armadale
and Byford station
sites

Reinstate artificial drainage lines or
develop alternative drainage
pathways following construction
where practicable.

Maintain surface water
regime to wetlands
within and adjacent to
the Development
Envelope

During
design and
post-
construction

Four artificial drains at
CH31000, CH31600,
CH33500 and
CH36300

Restrict access into wetlands except
for areas to be cleared or where
there is construction of infrastructure
in line with the CEMP.

To prevent unauthorised
damage to wetland
ecosystem

During
construction

Mapped CCW within
the Development
Envelope

8.12. Predicted outcome

8.12.1. Residual impact
Residual impacts on groundwater and surface water include a cone of depression of less than 50
m radius around the water supply bores and Wungong Bridge site, and the potential short-term
(over several months) diversion of drainage lines during construction reducing water flows
downstream. These impacts are temporary and will not persist beyond the construction phase of
the Proposal.

Due to the short duration, residual indirect impacts on wetlands and riparian vegetation resulting
from changes in water quantity are unlikely. This is because the existing environment is highly
variable and is adapted to the seasonal presence of groundwater, absence of surface water in dry
years and the fact that flows along Wungong Brook are artificially maintained by releases from
Wungong Dam.

If it occurs, some of the reinjected water may discharge to the brook several hundred metres
downstream of the bridge site. Impacts associated with the reinjection of excess dewater are
expected to be insignificant because the quality of groundwater and surface water are similar. If
reinjected water discharges to Wungong Brook, it will occur for several months during and after the
period that the reinjection area is active.
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Once dewatering and reinjection ceases, the groundwater and surface water hydrology is expected
to return because the Proposal will not permanently alter the way groundwater is recharged, flows
or discharges. Surface water flows arising from releases from Wungong Dam will not be influenced
by the Proposal.

The implementation of the Proposal will result in clearing of up to 55.4 ha of geomorphic wetlands
including 3.5 ha of CCW. The Proposal will have the following residual impacts on wetlands:
 Loss of 3.5 ha of CCW including:

- 2.6 ha of CCW retaining conservation values

- 0.9 ha of CCW identified as being significantly altered and no longer representative of the
CCW management category

 Loss of 51.9 ha of MUW of which 11.7 ha contains native vegetation, mapped in Good to
Completely Degraded Condition.

Of the 3.5 ha of CCW to be disturbed for the Proposal, 1.2 ha contains native vegetation in Good
to Excellent condition, and 1.4 ha contains native vegetation in Degraded and Completely
Degraded condition.

No direct or indirect residual impacts will occur to the Fletcher Park wetland.

8.12.2. Significant residual impact
The PTA considers the residual impacts are not significant where wetlands are mapped as being
MUW or highly altered and no longer retaining CCW values. Significant residual impacts of the
Proposal to inland waters are the loss of 2.6 ha of CCW.

8.12.3. Predicted outcome
The final design of the Proposal will include measures to avoid and minimise impacts to surface
water, groundwater and wetlands.

The Proposal is located within a highly altered environment, with most  mapped wetland areas
present within the Development Envelope no longer retaining conservation environmental values.
Direct impacts to the mapped wetland areas are not significant when assessed in the context of
being broad scale palusplain features.

WSUD techniques will be applied in the design of stations at Byford and Armadale to reduce the
impact of the Proposal on local water resources.

The PTA is confident that all indirect impacts and construction related impacts can be managed
through the implementation of mitigation measures so that adverse impacts on inland waters can
be avoided or minimised. Where significant residual impacts to CCWs remain, the PTA will
counter-balance these impacts through an offset strategy. Details of the wetland offsets are in
Section 12.7.1 of this document and Appendix R (Draft Offset Strategy).
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9. Social surroundings
9.1. Introduction

The EP Act includes the following definition of Social Surroundings (EPA 2016b):

For the purposes of the definition of environment in subsection (1), the social surroundings of man are his
aesthetic, cultural, economic and social surroundings to the extent that those surroundings directly affect or
are affected by his physical or biological surroundings (Subsection 3(2)).

For social surroundings to be considered in EIA, there must be a clear link between the Proposal's
impact on the physical or biological surroundings and the subsequent impact on a person’s
aesthetic, cultural, economic or social surroundings (EPA 2016b).

This chapter describes how the Proposal may impact on the values of the factor, Social
Surroundings. The assessment addresses the construction and operational activities that could
either directly or indirectly impact Social Surroundings.

Specifically the assessment considered impacts to Aboriginal heritage values, impacts to sensitive
receptors from noise and vibration, impacts to visual amenity and the potential for increased
bushfire risk.

Measures are proposed to mitigate the Proposal’s impacts on the values of Social Surroundings.
None of the Proposal’s impacts to Social Surroundings were assessed as significant residual
impacts.

9.2. EPA Objective

To protect social surroundings from significant harm.

9.2.1. Policy and Guidance
EPA policy and guidance
 Environmental Factor Guideline: Social Surroundings (EPA 2016b).

Other policy and guidance
 Environmental Protection (Noise) Regulations 1997 (GoWA 2017)
 State Planning Policy 5.4 – Road and Rail Noise (WAPC 2019)
 Australian Standard AS 2670.2-1990: Evaluation of human exposure to whole body vibration -

Part 2: Continuous and shock induced vibration in buildings (1 to 80 Hz) (Standards Australia
1990)

 Australian/New Zealand Standard 2107:2016 ‘Recommended design levels and reverberation
times for building interiors’.

 Mechanical vibration and shock – Evaluation of human exposure to whole- body vibration
(Standards Australia 2018)

 New South Wales Rail Infrastructure Noise Guideline [NSWRING] (NSW EPA 2013).
 Visual landscape planning in WA: a manual for evaluation, assessment, siting and design

(WAPC 2007)
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9.2.2. Surveys and studies
The following studies have been undertaken in relation to Social Surroundings (Table 51).

Table 51 Social surroundings studies and investigations

Report title Consultant Scope Reference

Report on
Aboriginal
Heritage Survey of
Byford Rail
Extension

R & E
O'Connor Pty
Ltd

Consultative meetings and field surveys of the
Development Envelope conducted on the 15th and 16th
of September and the 7th of October 2020. The survey
was conducted by R. Yarran and R. O’Connor.

R & E
O'Connor
2020

Operational Noise
& Vibration
Assessment -
Preliminary
Assessment

SLR

Consulting
Australia Pty
Ltd

Preliminary assessment of operational railway noise
and vibration levels associated with the Proposal and
provides in principle recommendations for improvement
in the context of relevant policies and standards.

SLR 2020

Byford Rail
Extension Visual
Impact
Assessment of
Noise Wall
Barriers –
Preliminary
Analysis

Ecoscape Preliminary visual amenity analysis of noise wall
locations along the Byford Rail Extension

Ecoscape
2021

Byford Rail
Extension Visual
Impact
Assessment

Ecoscape Visual amenity assessment Ecoscape
2021

9.3. Aboriginal heritage

9.3.1. Receiving environment
Native Title and cultural context

The Proposal is within the area covered by the Whadjuk and Gnaala Karla Booja (GKB) 
Indigenous Land Use Agreements (ILUAs).

The Proposal is located in Noongar Boodjar - Beeliar country, the territory of the legendary 
Aborigine Midgegooroo (METRONET 2020). This is broken up into the general areas of Gandoo 
(sandy Jarrah country on the Pinjarra Plain) and Warget (clay country at the foot of Moorda - the 
Darling Ranges).

Heritage sites

The Development Envelope intersects with the boundary of one registered Aboriginal site: Site 
Number 3512, “Wungong Brook”, a mythological site held under open access (Figure 38).
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Eleven Other Heritage Places occur within a 2 km buffer around the Development Envelope, the
area used as the Aboriginal heritage inquiry system search area. These places are as follows:
 Listing 3714, “Neerigen Brook 1” Listing 15082, “Onyx Road Camp”
 Listing 21305, “Byford Village Isolated Finds” Listing 24979, “Nettleton Road 001”
 Listing 24980, “Nettleton Road 002”’
 Listing 24981, “Nettleton Road 003”
 Listing 24982, “Nettleton Road Isolated Finds” Listing 24983, “Nettleton Road 1-06”
 Listing 24984, “Nettleton Road 2-06”
 Listing 24985, “Nettleton Road 3-06” Listing 24981, “Beenyup Brook”.

These sites are all located outside the Development Envelope. With the exception of Listing 15082,
all of the above are listed as “Stored Data/Not a Site”. Listing 15082 is listed as “Lodged”.

The importance and significance of Site Number 3512 was verified during the survey. The name of
the brook, "Wungong" was explained during the field visit as meaning a place of singing and
coming together. The Traditional Owner representatives discussed the importance of local creeks,
including the Wungong Brook, as sources of water for their ancestors.

Flow within Wungong Brook was raised as a key point of discussion during the field survey. The
Traditional Owner representatives confirmed that the preference was for the watercourse to be free
from obstruction.

A former Aboriginal burial place identified during the consultative survey is located within the rail
reserve north of the Harber Drive and Wungong Road intersection. Investigation during the survey
confirmed that the skeletal material had previously been removed. The location of this former burial
site is within the Development Envelope.
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9.3.2. Assessment of impacts on Aboriginal heritage
Potential impacts

The Proposal may have the following impacts on Aboriginal heritage:
 impacts on spiritual and environment/physical values of Site ID 3512 through the installation of

a railway bridge across Wungong Brook
 disturbance of unregistered sites or artefacts during vegetation clearing.

Impacts on Site ID 3512

The Proposal includes the construction of new single span rail and PSP bridges across Wungong
Brook. The proposed bridge construction will involve the removal of the pier currently situated
approximately midway between the banks of the brook. This removal will allow for improved flow of
Wungong Brook, however temporary interruptions to flows will be required to remove the pier.

The new single span bridges will not have any in-channel structures and will allow unimpeded
water flow. Bridges construction will require some clearing of riparian vegetation and minor direct
disturbance of the bed and banks of the watercourse within the boundary of the registered heritage
site. The Proposal requires up to 0.3 ha of ground disturbance within the boundary of Site ID 3512.

Prior to commencement of the Proposal, PTA will apply for a Section 18 permit, to be issued under
the AH Act for the works to be conducted within Site ID 3512. PTA has consulted with Traditional
Owners in preparation for the submission of the Section 18.

Impacts on the physical values of Site ID 3512 will be temporary and minimised through the
implementation of management practices and controls. Traditional Owner representatives involved
in the consultative survey gave their approval for the Proposal, provided Aboriginal monitors are
present on-site during ground disturbing activities.

Ongoing operation of the Proposal will not impact on the values of this heritage site, as the single
span bridges will not impede or alter the flow of the watercourse.

Disturbance of unregistered sites or artefacts

Ground disturbance and vegetation clearing in areas previously uncleared for development
presents a risk of impacting unidentified sites or artefacts. The majority of the Development
Envelope has been cleared historically, however the following locations were identified by
Traditional Owner representatives as requiring monitors to be present onsite during initial ground
disturbance:
 within Site 3512, “Wungong Brook”.
 proposed Byford Station area
 within the Footprint north of the intersection of Harber Dr and Wungong Rd.

The PTA committed to monitoring at these locations as part of the Section 18 permit application
(Figure 39).

The Proposal's potential to impact on unidentified artefacts or sites is low given the historical
development in the area and the planned presence of Aboriginal monitors on site during ground
disturbance. Any artefacts/objects uncovered during ground disturbance will be reported to the
Department of Planning, Lands and Heritage, the WA Museum and the WA Police if these objects
contain skeletal material.
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9.3.3. Mitigation of impacts on Aboriginal heritage
The PTA will apply the mitigation hierarchy to avoid, minimise, mitigate and rehabilitate potential 
impacts to Aboriginal heritage during design and development of the Proposal. The Proposal will 
be constructed in accordance with a PTA approved construction environmental management plan, 
prepared prior to commencement of the project. Table 52 outlines how the mitigation hierarchy has 
been applied to the Proposal. Table 53 outlines the key management actions relating to Aboriginal 
heritage.

Table 52 Mitigation hierarchy for Aboriginal heritage

Potential Impact Assessment of
Impacts

Mitigation Hierarchy

Ground disturbance
and vegetation
clearing in areas
previously uncleared
for development

The Proposal requires
up to 0.3 ha of ground
disturbance within the
boundary of Site ID
3512.

Risk of impacting
unidentified sites or
artefacts

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.

 The design for the rail and PSP bridges over
Wungong Brook will not include bridge piers within
the water channel.

Minimise

 PTA will seek s18 approval for disturbance to
registered Aboriginal heritage sites required to be
disturbed for the Proposal.

 Disturbance of the Wungong Brook watercourse
for the removal of the existing pier will be
temporary and managed so as to minimise

 Noongar monitors to be onsite for all new ground
disturbance associated with the Proposal at the
three agreed locations (Figure 39), 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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Table 53 Aboriginal heritage management measures

Management Action Objective/

Outcome

Timing Location

Conduct ground disturbance
activities within Site 3512,
“Wungong Brook” in accordance
with the requirements of the
Section 18 permit.

Meet the
requirements of
the AH Act.

During
construction

Within Site 3512, “Wungong Brook”

Minimise the area of vegetation
to be cleared within Site 3512.
Revegetate riparian areas
disturbed during construction of
the bridges.

Reduce the
scale of direct
impacts on Site
3512.

During
construction

Within Site 3512, “Wungong Brook”

Engage site based Aboriginal
monitors

Manage the
risk of impacts
to uncovered
artefacts or
remains.

During initial
ground
disturbance

Within Site 3512, the proposed
Byford Station area, and within 20
m of the former burial area located
in the rail reserve north of the
intersection of Harber Dr and
Wungong Rd.

Report any artefacts/objects
uncovered to the Department of
Planning, Lands and Heritage,
the WA Museum and the WA
Police if containing skeletal
material.

Meet legal
requirements
with regard to
uncovering
remains.

During ground
disturbance

Within Development Envelope

9.3.4. Predicted outcome
The Proposal will not cause unauthorised impacts to Aboriginal heritage, with the implementation
of the management controls in Table 53. The proposal would result in the disturbance of up to
0.3 ha of Aboriginal Site

ID 3512 "Wungong Brook" following further consultation with Traditional Owners and once
authorised under an AH Act Section 18 permit.
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9.4. Noise and vibration

9.4.1. Receiving environment
SLR (2020) undertook an assessment of the Proposal's operational noise and vibration in order to 
inform impact assessment and development of mitigation and control measures.

Sensitive Receptors

All adjacent land-uses and/or developments within the Development Envelope along both sides of 
the existing rail have been identified as noise and vibration sensitive receptors. SLR assessed 
these receptors in accordance with design objectives and criteria based on industry standards
(SLR 2020).

Sensitive receptors within the Development Envelope include:

 existing residential properties
 residential lots with Local Government Development Application approval
 schools
 childcare premises
 places of worship.

SLR (2020) has also considered recreational users, although they are not classified as noise 
sensitive receptor in the WA Planning Commission’s Road and Rail Noise Implementation 
Guidelines.

The assessment considered future sensitive receptors where there is sufficient planning or 
subdivision information available to determine the locations of roads, residential housing lots and 
permitted densities.

The assessment of potential noise and vibration impacts focused on the row of nearest noise 
sensitive receptors immediately adjacent to the rail. Where the noise and vibration levels meet the 
design objectives at these receptors, the criteria will also be achieved at all more distant receptors 
where received noise and vibration levels are expected to be lower.

Historical buildings

There are a number of historical buildings within and in proximity to the Development Envelope. 
These have not been assessed specifically, as sensitive receptors, as vibration assessments 
typically focus on human response and comfort as a priority. Any potential cosmetic and structural 
damage to buildings typically only occurs at vibration levels orders of magnitude higher than 
acceptable amenity impact levels (SLR 2020).

Any potential noise and vibration amenity impacts on these historic buildings are addressed by 
assessing adjacent sensitive receptors.

Baseline monitoring

PTA has undertaken baseline noise and vibration monitoring within the Development Envelope. 
The details of this monitoring, including durations, equipment, and results are included within the 
Byford Rail Extension Preliminary Assessment Operational Noise & Vibration Assessment (SLR 
2020).
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The corridor can be broadly divided into three different areas. The suburbs of Byford and Armadale 
along the rail corridor contain predominantly single storey residential buildings, whilst the 
intervening area consists of larger semi-rural land parcels, though there is evidence of these semi-
rural areas slowly being urbanised.

Representative locations were selected to record baseline noise and vibration data at rail sections 
with similar environmental settings. The monitoring locations are presented in Table 54 and Figure 
40. All monitoring locations were situated several metres closer to the existing rail line than the 
nearest sensitive receptor.

Table 54 Baseline monitoring locations

Monitoring
location

Monitoring
type

Basis of selection as monitoring location

Wungong Road,
Armadale

Noise Rail section between the existing Armadale Station and
Harber Dr, Armadale, with adjacent residential properties
within the suburban area along Wungong Road and
Hobbs Dr, Armadale

Jeffery Loop,
Armadale

Noise and
vibration

Rail section between Harber Dr, Armadale, and Ninth Rd,
Brookdale, with adjacent residential properties within the
suburban area along Wungong Rd.

Wilson Street,
Wungong

Noise and
vibration

Rail section between Ninth Rd, Brookdale and Thomas
Rd, Byford, with adjacent residential properties within the
semi-rural area along the rail section.

The monitoring results show that vibration levels within the Development Envelope are generally
well below the Proposal’s design objectives and criteria. The existing noise levels vary along the
alignment and are sometimes higher than the rail noise targets developed for the project.

Baseline monitoring results - noise

The baseline noise measurements identified the average (LAeq,Day and LAeq,Night) and
maximum (LAmax,Day and LAmax,Night) across the monitoring days. These results are presented
in Table 55.

The baseline measurements taken at Jeffery Loop had the highest average measurements, with
the LAeq,Day and LAeq,Night overall measurement often above the SPP5.4 criteria of LAeq,Day
60 dB and LAeq,Night 55 dB. The overall LAeq,Day and LAeq,Night noise recorded at Wungong
Rd and Wilson St were generally below the SPP5.4 criteria for average levels.

The maximum noise level criteria of 80 dB LAmax was exceeded during the day at all three
monitoring locations, and during the night at Wungong Rd and Wilson St.

Although portions of the rail corridor are adjacent to residential and semi-rural areas, monitoring
indicates that background levels already exceed appropriate noise criteria.
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Table 55 Overall noise baseline monitoring data

Locality Daytime LAeq,day,
dB

Night-time LAeq,night,
dB

Maximum LAmax,
dB

Wungong Road 55 - 60 45 - 50 75 - 95

Jeffery Loop 55 - 65 50 - 65 70 - 85

Wilson Street 50 - 55 50 - 55 70 - 90

Baseline monitoring results – vibration

The highest baseline vibration levels were recorded at Jeffery Loop, Armadale (Table 56).
Although measured closer to the nearest residences than the rail line, the levels recorded at both
monitoring stations were significantly less than the vibration criteria.

Table 56 Overall vibration baseline monitoring data

Site Maximum (dB)

Day Night

Jeffery Loop 85 - 105 85 - 95

Wilson Street 80 - 100 75 - 85

9.4.2. Design objectives for noise and vibration
The Proposal’s construction and operational noise and vibration emissions have the potential to
impact on nearby sensitive receptors, including residential dwellings, commercial, industrial and
historic buildings, educational institutions, childcare centres, medical facilities and places of
worship. The full noise and vibration legislation and guidance framework is presented in the SLR
report (SLR 2021).

The Proposal’s assessment framework was developed in consultation with the DWER Noise
Branch, which includes relevant statutory policy, Australian and International standards, and
industry best practice recommendations.

The PTA will manage construction noise and vibration impacts in accordance with noise
management plans required under the Environmental Protection (Noise) Regulations 1997 (EP
Noise Regulations). The Proponent will develop out of hours noise management plans that comply
with these regulations to obtain approval from the relevant local government authority.

SLR (2021) developed operational noise and vibration objectives for the Proposal as part of the
noise and vibration assessment. These objectives address airborne noise, ground-borne (or
regenerated) noise and ground-borne vibration and include compliance with the EP Noise
Regulations, State Planning Policy 5.4 Road and Rail Noise (SPP5.4) and other industry
standards.

The objectives provide criteria against which the modelled noise and vibration emissions for the
Proposal can be assessed, and these are discussed further in the following sections.
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Airborne noise criteria

In order to develop airborne noise criteria, SLR conducted a comparison of outdoor noise
objectives in SPP5.4 and  the NSW EPA Rail Infrastructure Guideline 2013 (NSWRING), which is
provided in the Preliminary Operational  Noise & Vibration Assessment. This comparison also took
into account criteria used in historical PTA major projects. These criteria are applicable to
operating railways in urban environments such as the Proposal.

The Proposal will be constructed along the existing Australind rail alignment, and is therefore
considered as a "railway upgrade proposal" in accordance with SPP5.4. Nearby residents along
the existing rail corridor currently experience noise and vibration emissions from the operation of
the Australind line and other noise sources. This is  demonstrated in the Baseline monitoring
section.

The objectives applicable to noise emissions from rail related transport are based on the following
noise parameters:
 Period average level: this is the LAeq over the daytime and night-time periods. This index is

primarily dependent on the noise level and number of times the train passes. The relevant
target during the night is 55 dB (LAeq,night) and 60 dB (LAeq,day) during the daytime.(WAPC 2019)

 Maximum passby level: This is the maximum noise a train typically makes as it passes any
particular location. The targeted maximum target passby level is 80 dB (LAmax) (NSW EPA
2013).

Table 57 presents these objectives.

Table 57 Airborne noise criteria

Type of
development

Objective Value(s) Basis

Operations – Noise
Generally

Noise levels from rail
operations will be managed as
low as is reasonably
practicable.

Demonstrated.

This means the objective
is achieved to the
satisfaction of the
approval authority.

SPP5.4

Upgraded
Operations –
Airborne Noise
Target

Noise mitigation must be
provided where the noise level
resulting from the rail
operations is above the target
levels for upgraded rail
operations.

LAeq,day 60 dB

LAeq,night 55 dB

LAmax 80 dB

SPP5.4, comparison
of outdoor noise
objectives, historical
PTA projects
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Ground borne noise and vibration criteria

The primary noise metrics used to describe railway induced ground borne noise (GBN) and ground
borne vibration (GBV) emissions in the noise assessment for the Proposal are:
 LvSmax The “typical maximum vibration level” for a train passby event.
 LAsmax The “typical maximum noise level” for a train passby event.

- For operational rail GBN, LASmax refers to the maximum noise level not exceeded for 95%
of rail passby events. This is measured using the sound level meter ‘slow’ (1 second)
response setting. The subscript “A” indicates that the noise levels are filtered to match
normal human hearing characteristics.

 Lv,RMS,1s Maximum unweighted Root Mean Square(RMS) vibration velocity level over a 1
second period.

Table 58 presents adopted objective levels in regards to GBV and GBN during rail operations.
Based on the number of expected train movements in the area during the night period, the noise
and vibration assessment adopted a GBN trigger level of LASmax 35 dB as per the NSWRING (SLR
2021).

For GBV, the NSWRING night time floor vibration goal is Lv,RMS,1s 103 dB, with a maximum of
Lv,RMS,1s 109 dB. Historically, a target equivalent to the day period has been used in
assessments due to the expected low number of train movements in the area during the night
period, and reduction of typical sensitivities by beds and other soft furniture (SLR 2021).

In order to be consistent with previous major rail projects within the Perth metropolitan area, a
vibration trigger level of Lv,RMS,1s 106 dB for residential premises has been adopted regardless of
time period.

Table 58 Ground borne noise and vibration objectives

Parameter Objective Value Basis
Rail Operations –

Generally

Vibration levels from rail
operations will be managed as
low as is reasonably
practicable.

demonstrated Industry best Practice

Rail Operations

Building Vibration

Trigger Level

The level not exceeded by 95% of train passby
events, measured at a reasonably representative
location of the building occupancy

AS2670.2:1990

ISO2631

ASHRAE13

guidelines

NSWRING

Medical clinical treatment,
surgery or recovery areas, or
facilities operating precision
equipment

‘Curve 1’ (Lv,RMS,1s

~100dB)

Residential and hotel
accommodation

‘Curve 2’ (Lv,RMS,1s

~106dB)
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Parameter Objective Value Basis
Commercial premises, Public
buildings, Churches and
community centres and the like

‘Curve 4’ (Lv,RMS,1s

~112dB)

Light and general industrial
buildings

‘Curve 8’ (Lv,RMS,1s

~118dB)

Rail Operations

Regenerated

Noise/GBN

Trigger Level

Mitigation of vibration via ground or structural
pathways must be considered where the Rail
Operations Regenerated Noise Trigger Level is
exceeded as applicable to the 95th percentile train
passby event and measured at centre of reasonably
representative interior space(s) of each building
usage.

Historical Perth
transport projects
NSWRING

Residential and hotel
accommodation, 10pm to 6am

LASmax 35dB

Residential and hotel
accommodation, 6am to 10pm

LASmax 40dB

Commercial buildings, Public
buildings, Churches and
community centres and the like

LASmax 45dB

Retail and point of sale areas LASmax 50dB

Occupiable light and general
industrial buildings

LASmax 50dB

9.4.3. Assessment of impacts
Potential impacts

An initial screening assessment of the Proposal was undertaken in accordance with the
requirements of SPP 5.4 which examined the noise, ground-borne (or regenerated) noise and
ground-borne vibration generated by the train wheels travelling on the railway tracks. Given the
scale of the project and the number of sensitive premises within typical screening assessment
distances listed in SPP5.4, a detailed assessment was then undertaken to determine the location
and severity of any potential noise and vibration impacts to adjacent receptors.

SLR considered ground borne noise (GBN) and vibration (GBV) from railway operations due to the
proximity of the railway to noise sensitive receptors. GBN and GBV are generated at the interface
of the rail and train wheels and can be transmitted into adjacent buildings via the intervening
ground.

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. Residential development in the
area is considered to be most sensitive to GBN.

If the levels of vibration are sufficiently high, then this vibration can be also felt by the occupants of
nearby buildings as tactile vibration GBV. The level at which the average person can perceive floor
vibration remains well below those levels likely to cause damage to buildings, however the level of
annoyance to occupants increases if they have concern that those levels present a damage risk.
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Construction noise and vibration

The direct potential impacts of construction are:
 Temporary exposure of sensitive receptors in residential areas near the railway and associated

infrastructure to construction noise and vibration.
 Temporary exposure of users of any recreational areas near the railway and associated

infrastructure to construction noise and vibration.
The indirect potential impact of construction is:
 Increased noise from vehicle movements during construction impacting the amenity of

landowners and users of nearby recreational areas

Operational noise and vibration

The direct potential impact of operation is:
 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

The indirect potential impact of operation is:
 Increase in noise levels at sensitive receivers from the cumulative impacts of rail and road

noise.

The project involves the upgrading of an existing rail corridor, thus significant changes to the
horizontal alignment as a means of effective noise/vibration mitigation is not feasible. Where
required, mitigation options have been identified, which will focus on the control of emissions at the
source, minimising any residual impacts to sensitive properties or people living along the corridor.

The SLR report (SLR 2021) summarises the results of rail noise and vibration modelling
considering the proposed preliminary track design and train timetabling for the current year (2020),
the presumed year of opening (2024) and 20 years after opening (2044). Traffic volumes for the
current year and the opening year are based on the 2020 Armadale services timetable whilst
volumes for year 2044, are estimated at 140% of the 2020 Armadale services timetable.

The PTA will design and operate the Proposal to achieve the requirements of SPP5.4, including
measures to control transport noise levels and mitigate the potential for noise related impacts.
Nonetheless, the future noise and vibration environment in the area will be influenced by extension
of the rail network from Armadale to Byford.

Noise from Station mechanical ventilation plant, crowd noise, public address systems and the like
is covered by the EP Noise Regulations and has been demonstrated on other projects to be readily
achievable and will be further examined during the detailed design phase.

9.4.4. Exposure to operational noise and vibration

Noise and vibration modelling

To assess noise and vibration impacts from the operation of the proposed railway realignments,
modelling was undertaken in accordance with the methodology outlined in the SLR report (SLR
2021). Noise levels were predicted 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 and existing noise sensitive premises.
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Airborne noise

Compliance with SPP5.4 period average targets is controlled by daytime traffic as the majority of
trains run before 10 pm. During the night time period, all sensitive receptors in the Development
Envelope are predicted to receive noise levels below the target of LAeq,night 55 dB without noise
mitigation.

North of Armadale station, approximately ten properties were modelled to receive noise levels
above set targets. The most exposed residential facades are located along Aragon Court,
Armadale, west of the existing rail track between Armadale Rd and Armadale Station.

Residences in this location are predicted to receive noise levels of between LAmax 80 to 85 dB,
which at worst is above the maximum target level by up to 5 dB. For the worst case 2044 scenario,
with higher design speeds (i.e. 140 km/h) most of the sensitive receptors along the proposed
alignment are expected to receive noise levels:

above the daytime target level of LAeq,day 60 dB by up to 4 dB, and above the maximum target level
of LAmax 80 dB by up to 10 dB.

Ground borne noise and vibration

In regard to forecast GBN and GBV levels from the BRE railway operations, modelling results
indicate:

Five residences are predicted to exceed the relevant GBN target level by up to 2 dB but comply
with the relevant GBV level.
 Two educational premises are predicted to exceed relevant GBN target levels by up to 12 dB

One education premise is predicted to exceed relevant GBV levels by up to 2 dB.

The exceedance of 2-12 dB at these locations would be similar to the noise levels experienced in
office environments.

9.4.5. Mitigation
Operational noise and vibration

Where levels are predicted to be above air borne noise, ground borne vibration (GBV) and noise
(GBN) objectives, the design will apply reasonable and practicable controls to achieve compliance.

The PTA will implement noise and vibration mitigation controls for operational noise and vibration
design targets in accordance with the modelled operational noise and vibration assessment and
will comply with the requirements of SPP 5.4. The noise and vibration assessment and associated
management plan proposes the installation of noise walls and rail dampers to mitigate the impact
of noise and vibration on surrounding sensitive premises.

The PTA will apply mitigation measures to reduce maximum noise levels (LAmax). This will also
reduce period average noise levels, already lower than the maximum noise levels.

Depending on the level of exceedance, mitigation options for achieving compliance with set noise
criteria include the following:
 combination of noise walls and rail web dampers;
 noise walls only; and
 rail web dampers only.

Under ballast matting (UBM) and /or under sleeper pads (USP) with suitable trackform will be used
at appropriate locations to ensure GBN and GBV meet the standards required.
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The exact configuration of the mitigation options to be installed will be determined during the
detailed design phase. Consideration will be given to alternatives such as close-fitting noise walls
and/or walls with noise- absorptive surfaces.

Mitigation measures will provide a means to reduce impacts from the development and ensure the
Proposal will comply with the Policy.

In addition to engineered mitigation measures, PTA will undertake consultation with community
stakeholders prior to final design, where there may be a history of complaints or specific concerns
over noise and/or vibration impact. The users of premises with sensitive receptors in very close
proximity to the Proposal will be consulted.

The outcomes of the noise and vibration studies conducted for the Proposal will be shared with
local government authorities to assist in future land use planning near the project area.

Prior to commencement of construction the PTA will develop a project noise and vibration
management plan to advise relevant local government authorities (i.e. City of Armadale and Shire
of Serpentine Jarrahdale) of the approach for railway sections within their jurisdiction.

The PTA will apply the mitigation hierarchy to avoid, minimise, mitigate and rehabilitate potential
impacts to noise and vibration during design and development of the Proposal. The Proposal will
be constructed in accordance with a PTA approved construction environmental management plan,
prepared prior to commencement of the project. Table 59 outlines how the mitigation hierarchy has
been applied to the Proposal. Table 60 outlines the key management actions relating to noise and
vibration.

Table 59 Mitigation hierarchy for noise and vibration

Potential
Impact

Assessment of
Impacts

Mitigation Hierarchy

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

Five residences are
predicted to exceed
the relevant GBN
target level by up to 2
dB but comply with
the relevant GBV
level.

Two educational
premises are
predicted to exceed
relevant GBN target
levels by up to 12 dB

One education
premise is predicted
to exceed relevant
GBV levels by up to 2
dB.

North of Armadale
station, approximately
ten properties were
modelled to receive
noise levels above

Avoid

 Not Applicable.

Minimise

 The PTA will apply mitigation measures to reduce
maximum noise levels. This will also reduce period
average noise levels, already lower than the maximum
noise levels.

 Depending on the level of exceedance, mitigation options
for achieving compliance with set noise criteria include
the following: combination of noise walls and rail web
dampers; noise walls only; and rail web dampers only.

 Under ballast matting (UBM) and /or under sleeper pads
(USP) with suitable trackform  will be used at appropriate
locations to ensure GBN and GBV meet the standards
required.

 In addition to engineered mitigation measures, PTA will
undertake consultation with community stakeholders prior
to final design, where there may be a history of
complaints or specific concerns over noise and/or
vibration impact. The users of premises with sensitive
receptors in very close proximity to the Proposal will be
consulted.

 Construction noise and vibration impacts will meet the
requirements of the Environmental Protection (Noise)
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Potential
Impact

Assessment of
Impacts

Mitigation Hierarchy

set targets for
airborne noise.

Regulations 1997, through the implementation of the
construction environmental management plan, noise and
vibration management plan and out of hours noise
management plans.

Rehabilitate

Not Applicable.

Table 60 Management measures for noise and vibration

Mitigation/Management
Action

Objective/ Outcome Timing Location

Noise walls Achieve airborne noise
criteria

As part of delivery. Subject to detailed
design.

Rail dampers Achieve airborne noise
criteria

As part of delivery. Subject to detailed
design.

Vibration mitigation
(UBM/USPs)

Achieve GBN and GBV
criteria

As part of delivery. Subject to detailed
design.

Construction noise and vibration

Construction noise and vibration impacts will meet the requirements of the Environmental
Protection (Noise) Regulations 1997, through the implementation of the construction environmental
management plan, noise and vibration management plan and out of hours noise management
plans.
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9.4.6. Predicted outcome
With suitable mitigation, noise and vibration modelling indicates that:
 The assessed residences along the corridor are predicted to achieve compliance with the

target levels described in SPP5.4; and
 The majority of adjacent residences assessed are predicted to have received maximum levels

within 1 dB or below the maximum noise target level, and these results could be further
improved via close fitting noise walls and/or with absorptive noise wall surfaces as the design
develops.

On this basis, it is practicable for the BRE project to comply with the targets listed in State Planning
Policy 5.4.

9.5. Visual amenity

9.5.1. Receiving environment
Land use

The Development Envelope runs between Byford and Armadale, crossing through land zoned
under the MRS as urban and rural, with some areas of industrial, central city area and parks and
recreation. The alignment of the Proposal follows the established MRS Railway Reserve and the
existing Australind rail line.

Landscape character, landscape values and view experience

Six landscape character units (LCU) have been identified within the vicinity of the Proposal
(Ecoscape 2021):
 Suburban residential which contains two sub-types: established and new subdivision. The

established residential areas occur at the northern end of the Proposal and the newer
subdivisions occur at Brookdale and south of Thomas Road in Byford.

 Rural residential: generally occurs through the central portion of the Proposal in the suburbs of
Wungong and Darling Downs and parts of Byford

 Industrial: occurs on the eastern side of the Proposal opposite the established residential LCU
and Brookdale subdivision.

 Commercial: associated with the commercial precincts of Armadale at the northern section of
the Proposal and Byford at the southern extent of the Proposal.

 Rural: located near the central section of the Proposal at Wungong, Hilbert and Darling Downs.
 Natural: occurs where there are dense stands of native vegetation along the Proposal,

vegetated creeklines and the Darling Scarp.

The WAPC (2007) identified key character indicators for built, natural and rural areas that can be
used as a basis for classifying the landscape into two preference categories; ‘most’ preferred and
‘least’ preferred landscapes. The character preferences found within the landscape surrounding
the Proposal are listed in Table 61 below. The predominant landscape type is built with views
towards natural areas in some locations.
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Table 61 Character preferences in the receiving environment

Landscape Most preferred characteristic Least preferred
characteristic

Built Presence of trees, greenery, parks and
gardens, street trees, canopied streets, median
strip vegetation

Presence of natural features within the built
environment e.g. elevated terrain

Underground services

Absence of street trees in
areas

Some run down housing &
yards

Scrap yards visible in some
areas

utilities (towers, transmission
lines, overhead powerlines)

Natural Expansive landform – rolling hills

Vegetation diversity e.g. combination of
overstorey and understory species

Weed infestation

Soil disturbance

Rural Distinctive stands of remnant vegetation

Transition zones between rural and natural
landscapes e.g. vegetated creek lines

Weed infestation

Tips, dumps, landfill areas

Unmanaged access

The significance level of viewing locations within the receiving environment are classified as:
 Level 1: Suburban residential, rural residential and commercial LCUs
 Level 2: Natural and rural LCUs (moderate use roads)
 Level 3: Industrial LCU, rural LCU (low use roads)

The view locations assessed for visual impacts occurred within the suburban residential LCU as
these are significance level 1 locations with direct views of the Proposal. These locations are on
the western side of the Proposal development area that have views towards the Darling Scarp:
 Wungong Road – suburban residential LCU (established suburb, Armadale)
 Wungong Road – suburban residential LCU (subdivision, Brookdale Estate)
 Alexander Road south – suburban residential LCU (subdivision, Byford)
 Alexander Road central – suburban residential LCU (public open space).

The landscape on the western side of the Proposal is characterised be the flat terrain of the Swan
Coastal Plan. Subsequently views are easily restricted by vegetation and built form, various view
types that occur within the study area include:
 Filtered views through tall trees and built form
 Enclosed views from trees and surrounding built form
 Partial open views
 Focal views along suburban roads.
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Along Wungong Road in the suburban residential LCU the view experience consists of a variety of
view types, many views are filtered through trees and built form, some views are busy with various
infrastructure and the industrial LCU visible. The view experience within the suburban residential
LCU in Byford located along Alexander Road, is more homogenous than the views along Wungong
Road. Most dwellings along Alexander Road also face the Proposal development with filtered
views through natural vegetation and partial open views towards the Darling Scarp.

On the eastern side of the proposal the landscape transitions from the flat Swan Coastal Plain to
the undulating elevated terrain of the Darling Scarp. In view locations on the scarp that are not
restricted by vegetation, broad, open and panoramic views encompass a variety of landscape
features (built and natural).

Key views are those of the Darling Scarp, which occur when the observer is facing east towards
the Darling Scarp. The views towards the Proposal development that encompass views of the
Darling Scarp are generally focal view along roads that are in an east west orientation, filtered
views through vegetation or partial views above trees and/or built form.

The LCUs, landscape values, view experience and key view locations are shown on Figure 41.

9.5.2. Assessment of impacts
Potential impacts
The Proposal has the potential to change visual amenity within identified landscape character units
due to railway construction and associated vegetation clearing, road and/or rail bridges and noise
walls or barriers.

The effect of distance also has a bearing on visual impact within this landscape, which is due to the
flat terrain surrounding the Proposal and the impact of screening from built form and vegetation.
The likely impacts to be expected within each distance zone is described below:
 Foreground zone (0-500m): viewers within this area are likely to experience the greatest

impact, however due to the flat terrain, the impact zone is likely to be reduced to 50m.
 Mid-ground (500m – 6.5km): viewers on flat terrain within this zone are not likely to be

impacted as built form and vegetation screening will restrict views to the proposal. The Darling
Scarp is within this distance zone and viewers may be able to see the Proposal from the Scarp
but it is likely to blend with the existing landscape and therefore visual impacts are expected to
be low to negligible.

 Background (6.5km and beyond): visual impacts are expected to be negligible to none within
this zone.

Construction of rail infrastructure and stations

Visual impacts of the rail stations and other associate rail infrastructure have not been subject to a
detailed visual impact analysis, however the following assumptions can be made based on the
visual landscape evaluation:
 Armadale Station: the station upgrade is not expected to result in a prominent change to the

existing character or view experience.
 Byford Station: the existing view contains remnant vegetation and a rural outlook. Those

observers within the Byford residential area to the west of the Proposal may experience a
visual change as a result of vegetation clearing and the addition of built form. However, the
presence of tall vegetation outside of the Proposal footprint should provide some screening.



311

Design of the stations will be done in consultation with residents of the local community so as to
minimise the potential for unexpected changes in the visual amenity at these locations.

Due to the flat terrain along the Development Envelope, the railway infrastructure and proposed
stations are unlikely to alter the existing view experience for rail-facing residences and local
observers. Ongoing consultation with residents occurring during the design and construction
process will address visual amenity concerns. Temporary minor impacts to visual amenity for
observers and residents may occur during construction in the form of dust, construction equipment
and machinery and the clearing of native vegetation.

The impacts from loss of vegetation will be rectified post construction through landscaping and
revegetation.

Visual impacts of noise walls

A targeted visual impact assessment was undertaken which focused on residential areas that were
accessible to the public within the foreground zone of the Proposal. These locations are expected
to have noise walls to mitigate noise impacts of the rail.

The visual impact analysis has revealed a Level 1 impact rating from most of the assessed view
locations. These view locations were chosen for the following reasons:
 they are sensitivity level 1 (Suburban residential, rural residential and commercial LCUs) areas

as they are located on public roads within residential areas
 they are in close proximity to the Proposal
 they have views towards the Darling Scarp.

Subsequently these view locations are likely to receive the highest impacts in the receiving
environment.

In summary, observers along Wungong Road may experience higher visual impacts that are at
variance with the Visual Management Objectives of the landscape. In particular, the construction of
the noise walls may alter the existing natural view experience of the remnant vegetation that
occurs within the rail corridor.

However existing views of the Darling Scarp should remain. For observers in the Brookdale area
further south along Wungong Road, the expected impacts may not be as great due to:
 an existing vegetated median strip provides some screening between the dwellings and the

Proposal
  dwellings are greater than 30 m from the Proposal footprint.

Observers located along Alexander Road in the Byford residential area may also experience
higher visual impacts that are at variance with the Visual Management Objectives of the
landscape. Factors which contribute to the prominent visual impact are:

 the contrast of the noise wall with the natural character of existing remnant vegetation,
including reduced depth of view

 views to Darling Scarp removed from some view locations
 dwellings located within 20m of the proposal, therefore the noise wall occupies a high

proportion of the view.
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9.5.3. Mitigation
The PTA will apply the mitigation hierarchy to avoid, minimise, mitigate and rehabilitate potential
impacts to visual amenity during design and development of the Proposal. Table 62 outlines how
the mitigation hierarchy has been applied to the Proposal.

Table 62 Mitigation hierarchy for visual amenity

Potential Impact Assessment of Impacts Mitigation Hierarchy

The Proposal has the
potential to change visual
amenity within identified
landscape character units
due to railway construction
and associated vegetation
clearing, road and/or rail
bridges and noise walls or
barriers.

Observers along Wungong Road may
experience higher visual impacts that
are at variance with the Visual
Management Objectives of the
landscape. In particular, the
construction of the noise walls may
alter the existing natural view
experience of the remnant vegetation
that occurs within the rail corridor.

Observers located along Alexander
Road in the Byford residential area
may also experience higher visual
impacts that are at variance with the
Visual Management Objectives of the
landscape.

Avoid

Not Applicable.

Minimise

 noise and vibration
mitigation controls shall
consider the potential visual
impact of noise controls and
where practicable minimise
the visual impact in
consultation with residents
of rail-facing properties

 Design of the new Byford
Station and Armadale
Station upgrade in
consultation with residents
and the local community.

Rehabilitate

Not Applicable.

The final design of the Proposal, particularly with regard to the construction of noise walls required
to mitigate noise impacts on sensitive receptors, will be undertake in line with the management
commitments detailed in Table 63 below. Management of minor impacts caused by construction
activities such as dust lift off and presence of machinery and ground disturbance will be conducted
as per the contractor's environmental management plan.

Table 63 Noise and vibration management

Mitigation/Management Action Objective/ Outcome Timing Location

Noise and vibration mitigation
controls shall consider the potential
visual impact of noise controls and
where practicable minimise the visual
impact in consultation with residents
of rail-facing properties

Minimise the visual impact of
noise walls on adjacent
residents and observers

During
design.

Whole alignment,
with specific efforts
at areas where rail-
facing properties
are located

Consultation with residents and the
local community on the design of the
new Byford Station and Armadale
Station upgrade.

Minimise the potential for
impacts on visual amenity for
residents and observers in the
residential area adjacent to
the proposed station and
station upgrade.

During
design

Byford and
Armadale Stations
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9.5.4. Predicted outcome
The potential visual amenity impacts resulting from the Proposal are predominantly associated with
the installation of noise mitigation. With the implementation of the management measures and
ongoing consultation the installation of noise mitigations will be unlikely to have a significant
residual impact on the visual amenity of observers and residents. Given the flat terrain of the
proposal and the limited number of rail-facing properties, impacts are likely to be localised and
minor. Wall design and landscaping planned to soften the lines of noise mitigation structure will
further reduce any visual impact.

The potential visual amenity impacts resulting from the Proposal are predominantly associated with
the installation of noise mitigation walls. With the implementation of the management measures
identified in Table 63 and ongoing consultation, the expected visual impact of noise mitigation
walls for residents and passing observers can be managed to reduce the identified impacts to the
local natural character and view experience.

Given the flat terrain of the proposal and the limited number of rail-facing properties, impacts are
likely to be localised to areas within 30 metres of the Proposal. Wall design and landscaping
planned to soften the lines of noise mitigation structure will further reduce any visual impact.
Revegetation using local tree species will also assist to partially reinstate the natural view
experience, although not entirely.

The following Local Government documents also provide guidance on revegetation:
 The City of Armadale Landscaping Guideline: Screening which provides guidance on

landscape planting and screening options
 The City of Armadale Urban Forest Strategy which encourages finding opportunities to retain

and increase canopy cover within the City and provides guidelines for planting on the Swan
Coastal Plain.

 Shire of Serpentine-Jarrahdale Keeping it Local native species list which provides guidance on
appropriate plant species to use within the shire depending on landscape position.

9.6. Bushfire

9.6.1. Existing Environment
The Development Envelope is partially located in a designated bushfire prone area as indicated by
the Western Australia State Map of Bush Fire Prone Areas (DFES 2018). Bushfire risks already
exist at locations within the proposed alignment given a range of natural and anthropogenic factors
that include, the proximity to roads and electrical infrastructure as well as existing urbanised areas.
Existing likely sources of ignition include:
 Lightning strike
 Deliberate and accidental human-induced ignitions; and
 Powerline failures through the breakage of wires, poles and other infrastructure

The Development Envelope and adjoining areas contain linear strips of vegetation along the rail
corridor and watercourses as well as isolated stands of trees associated with parklands and private
properties. Three Bush Forever sites intersect the survey area, sites 264, 266 and 350. Two
remnant vegetation blocks occur within the central part of the Development Envelope. As a result,
there is an existing bushfire risk to the majority of the Development Envelope.

Further details on these vegetated areas can be found in the Flora and vegetation chapter.
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The Development Envelope also traverses cleared and urbanised areas where bushfire risk is
considered to be greatly reduced due to the absence of bushfire prone vegetation.

Bushfire Attack Level

For the purposes of assessing bushfire risk, the Development Envelope was divided into the
following four precincts as shown on Figure 42 to Figure 45:
 Armadale precinct
 Brookdale Wungong precinct
 Darling Downs precinct
 Byford precinct.

The majority of the alignment was determined to have a Bushfire Hazard Level of Moderate, with
areas containing "Forest" structure vegetation mapped as Extreme.

Figure 42 Bushfire risk assessment - Armadale precinct
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Figure 43 Bushfire risk assessment - Darling Downs precinct

Figure 44 Bushfire risk assessment - Brookdale - Wungong precinct
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Figure 45 Bushfire risk assessment - Byford precinct

Bushfire Management Strategy

The PTA Bushfire Management Strategy outlines the approach to bushfire risk reduction across
PTA owned, managed or leased land. This strategy was prepared in response to increased
community concern at the potential threat of wildfire, as well as to address the PTA’s statutory
responsibilities with respect to bushfire hazard reduction.

Local governments are responsible for responding to and managing fires within their jurisdiction, as
well as the prevention of, preparedness for and recovery from bushfires. In accordance with
Westplan - Fire, LGA's are responsible for preparing an integrated Bush Fire Risk Management
Plan (BRMP), which details the bush fire prevention and mitigation measures across tenures,
including PTA Land. LGA's are also responsible for issuing and enforcing firebreaks and fuel
hazard reduction notices issued under section 33 of the Bush Fires Act 1954. Local governments
may therefore issue fire protection notices to the PTA or its leaseholders.

Adjacent landholders are responsible for managing the bushfire hazard on their properties and
acting in accordance with fire protection notices issued by their local government authority.

9.6.2. Assessment of Impacts
Potential impacts

The construction and operation of the Proposal may increase the bushfire risk within the
Development Envelope.
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Potential bushfire risk impacts resulting from construction include:
 Ignition as a result of construction works
 Interruption of Emergency service access due to temporary closure of local road network.

Potential bushfire risk impacts resulting from operation include:
 Ignition from train operation and rail maintenance
 Risk to asset and passengers from bushfire adjacent to the Proposal.

Bushfire risk during construction

Construction activities, particularly hot works like grinding and welding, can potentially cause fires
within adjacent areas of vegetation. The risks of fire ignition during construction are managed
through the implementation of standard procedures and Emergency Response protocols as part of
the contractor's EMP.

Where temporary closure of local road networks is required during construction, local emergency
services will be notified of any cross-alignment access restrictions and detours.

Bushfire risk during operation

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 built up areas and bushland situated adjacent to
the Development Envelope.

The Proposal follows the alignment of existing infrastructure, with the retention and/or improvement
of road crossings along the length of the rail. It is unlikely that the Proposal will negatively impact
access pathways for fire emergency services to adjacent suburbs.

9.6.3. Mitigation
The construction and operations bushfire risk management plans will include bushfire management
measures in line with PTA Bushfire Management Strategy (PTA 2018). This will be prepared in
consultation with the City of Armadale and the Shire of Serpentine Jarrahdale and will contribute to
any relevant existing local bushfire risk management plans.

9.6.4. Predicted outcome
Potential bushfire risks associated with the construction and operational phases of the Proposal
are considered manageable through the implementation of a bushfire risk management plan. The
Proposal is not anticipated to result in residual bush fire risk impacts.

9.7. Predicted outcome

9.7.1. Residual impacts on Social Surroundings
The Proposal will not cause unauthorised impacts on Aboriginal heritage, with the implementation
of the management controls in Table 53. The proposal would result in the disturbance of up to
0.30 ha of Aboriginal Site ID 3512 "Wungong Brook" once authorised under an AH Act Section 18
permit.



Public Transport Authority 320

With suitable mitigation, SLR predicts that the Proposal will achieve compliance with the target
levels described in SPP5.4. The majority of adjacent residences assessed are predicted to have
received maximum levels within 1 dB or below the maximum noise target level, and these results
could be further improved via close fitting noise walls and/or with absorptive noise wall surfaces as
the design develops.

The PTA predicts that the BRE project will comply with the targets listed in State Planning Policy
5.4.

The Proposal's potential visual amenity impacts are predominantly associated with the installation
of noise mitigation. With the implementation of the management measures and ongoing
consultation, the expected visual impact of noise mitigation walls for residents and passing
observers can be managed to reduce visual impacts to the local natural character and view
experience.  Given the flat terrain of the Proposal and the limited number of rail- facing properties
residual impacts are likely to be localised to areas within 30 metres of the Proposal. Wall design
and landscaping planned to soften the lines of noise mitigation structure will further reduce any
visual impact.

Revegetation using local tree species will also assist to partially reinstate the natural view
experience, although not entirely.

Potential bushfire risks associated with the construction and operational phases of the Proposal
are not considered significantly different from existing risks and will be managed through the
implementation of bushfire risk management plans. PTA does not expect any residual impacts
from Bushfire risk resulting from the Proposal.
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10. Other environmental factors
10.1. Introduction

The EPA identified other environmental factors or matters relevant to the Proposal that must be
addressed and discussed in the ERD. These matters include; consideration of alternatives in
planning the Proposal, greenhouse gas emissions and air quality, the principle of waste
minimisation and matters of national environmental significance. Proposal alternatives are
discussed in The Proposal chapter and matters of national environmental significance are
discussed in the MNES chapter. Greenhouse gas emissions and air quality and the principles of
waste minimisation are discussed in the sections below.

10.2. Greenhouse Gas Emissions

10.2.1. Introduction
The PTA assessed greenhouse gas emissions from the Proposal operations to outline the
Proposal’ emissions and its contribution towards the State’s aspiration of net zero by 2050.

10.2.2. EPA Objective
To reduce net greenhouse gas emissions in order to minimise the risk of environmental harm
associated with climate change.

10.2.3. Policy and guidance
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 has 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.

More recently, the Government of Western Australia has released Western Australian Climate
Policy (November 2020) (GoWA 2020).

The Climate Policy identifies three key actions deemed relevant to this section and the Proposal
detailed below:
 METRONET Continue to roll out Perth’s most ambitious public transport plan to create a

framework for sustainable growth and reduced car dependency.
 State Government net zero transition Require State Government agencies, including

government trading enterprises, to develop and implement plans to transition toward net zero
emissions by 2050.

 Solar on public transport installations Install rooftop solar at bus and rail stations.
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10.2.4. Assessment of Impact
The assessment was undertaken for two scenarios Base (no Proposal) and BRE Project between
2021 through to 2074. The Assessment details three distinct contributions: traffic, construction and
operational detailed below.

Construction emissions

The PTA calculated construction emissions for two distinct phases:
1. During Proposal construction, considering fuel burn, electricity consumption, carbon release

from clearing and emissions embodied within the materials used; and
2. During maintenance, considering the fuel burn, electricity consumption and emissions

embodied* within the materials used for component replacement and maintenance.
Component maintenance and replacement is periodic in nature and based on component
design life.

*Embodied emissions are those emissions created in materials production processes, including
mining and manufacture.

The sources for fuel and electricity emission factors were DoEE, 2020 - National Greenhouse
Accounts Factors. Material embodied carbon factors Australian National Life Cycle Inventory
Database (AusLCI) or AusLCI associated shadow databases Emission factors.

Traffic emissions

The Department of Transport’s Strategic Transport Evaluation Model (STEM) informed traffic
emissions calculations. The STEM estimated fuel consumption for the base and project case. The
fuel consumption for both the base and project case are calculated using the vehicle operating cost
model for interrupted flow in urban areas outlined in ATAP PV2, 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 considers 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. The model
also considered ride share and the uptake of hybrid and electric cars.

Operational emissions

PTA consultant WSP modelled operational infrastructure emissions based on the BRE Concept
Design (METRONET Preliminary Life Cycle Assessment Report – Byford Rail Extension (WSP
2021b). Key inputs to the Lifecycle Assessment (LCA) were:
 Traction power consumption: PTA’s Transperth Trains 2019/20 NGERs energy consumption

averages informed the kWh per track km for the BRE track length.
 Concept designed components:

- Armadale Station: includes station operational energy and embodied carbon (stations
material replacement) of park and ride, bus interchanges and bus shelters

- Byford Station: includes station operational energy and embodied carbon (stations
material replacement) of park and ride, bus interchanges bus, shelters and onsite solar
PV
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- Roads and Rail Crossings: includes operational energy and embodied carbon (material
replacement) of Forrest Road crossing renewal, Church Avenue rail over road
infrastructure and at grade crossing, Seventh Road pedestrian bridge, Byron Road
crossing removal, Eleventh Road bridge and at grade crossing, Larsen Road crossing
diversion and Clara St crossing.

- Rail Corridor: includes embodied carbon (material replacement) of rails and overhead
lines, sleepers, ballast, track base, structures for river crossings, landscaping and
drainage.

The Commonwealth of Australia (202) - National Greenhouse Accounts Factors informed electricity
use emission factors. The modelling assumes no decarbonisation of the grid although current
trends suggest that the current South West Interconnected Grid (SWIS) would likely achieve
carbon neutrality between 2040 and 2050.

Net GHG Emissions

The annual greenhouse gas emissions due to BRE construction and operation are summarised in
Table 64. The BRE operations will result in minor annual greenhouse gas emissions. Forecasts
based on the concept design indicate the Proposal will:
 Reduce car dependency from year 1 of operation, with an estimated annual fuel emissions

reduction of 1,996 tCO2-e.
 produce a Net carbon impact in 2050 of 3,020 tCO2-e,
  achieve Net zero at 2061.

For comparison 3,020 tCO2-e is approximately 2% of the Proposals infrastructure energy impacts.
Appendix A provides incremental greenhouse gas emissions across the modelled lifecycle.

Table 64 Greenhouse gas emissions estimated for operation of the Proposal

Net Outcome 2026 2050 2061 Whole of Life

Fuel CO₂ Emission savings (tonnes) 1,996 8,004 11,148 428,832

Construction CO₂ Emissions
(tonnes)

-273 -273 -273 -59,372

Operational CO₂ Emissions
(tonnes)

-8,709 -11,024 -11,024 -537,295

CO₂ Emission savings (tonnes) -6,713 -3,020 125 -154,440

10.2.5. Mitigation
The PTA will achieve the requirement of net zero by 2050 though a mandated energy reduction
target designed to mitigate the net carbon impact in 2050 of 3,020 tCO2-e shortfall.

This energy reduction target will be achieved during the construction phase of the project and will
be third party verified. The specific mitigation measures have not been mandated to allow flexibility
in design to achieve the best possible reduction outcome.
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10.2.6. Predicted outcome
The PTA considers the Proposal will meet the three key Climate Policy actions deemed relevant to
the Proposal’s GHG emissions and scope:
 METRONET: From year one of operation, 2026 the Proposal will demonstrate a reduction in

car dependency, with estimated annual fuel emission reductions of 1,996 tCO2-e.
 State Government net zero transition: Initial concept design estimates indicate the Proposal will

demonstrate a net carbon impact in 2050 of 3,020 tCO2-e.
 Solar on public transport installations: The Proposal includes the construction of a new Byford

Station, which will include provision of an onsite solar PV system.

10.3. Air Quality

10.3.1. Introduction
One of the main benefits of the BRE Proposal is to improve local air quality and reduce tail pipe
emissions by reducing the number of private vehicles using the roads in Perth’s south-eastern
suburbs. Perth's south-eastern suburbs are one of Australia's fastest growing areas.

The Armadale city centre has a population of approximately 14,500. By 2036, the population is
projected to grow by a further 3,000 residents.

The Town of Byford has a population of approximately 20,000. By 2036, the population is projected
to grow by a further 15,000 residents.

At the commencement of passenger services, the BRE is expected to cater for 1,757 daily
boardings at Armadale and 2,630 daily boardings at Byford. By 2031 and 2041 patronage at
Armadale is expected to grow to 2,238 and 3,399 respectively, and at Byford to 3,450 and 4,427.
Operational assessments indicate a peak-period frequency of 10 trains per hour will be needed by
approximately 2025.

These passenger services will displace existing car trips. If the Proposal were not constructed,
increases in residential population identified would lead to an increase in traffic on roads with an
associated decrease in air quality and increase in greenhouse gas emissions.

10.3.2. EPA Objective
To maintain air quality and minimise emissions so that environmental values are protected.

10.3.3. 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.
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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).

While the Proposal will reduce air emissions generally, carbon monoxide levels are already
relatively low in the Perth region and are not likely to be noticeably reduced by the Proposal.

10.4. Principle of Waste Minimisation

10.4.1. Introduction
Waste will be produced during both the construction and operational phases of the Proposal.

Waste, for the purposes of the Proposal's waste minimisation strategy, may mean one or more of
the following:
 any substance that is introduced into the environment that causes 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 2007 or under regulations administered by DWER.

The Potential Waste Production Sources and Waste Type

The potential production of waste from construction and operation of the Proposal in the 
Development Envelope are summarised in Table 65.

Table 65 Potential production of waste from construction and operation

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 Soils suitable for reuse 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.
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Proposal Stage Waste Stream Waste Type Description

Construction
waste

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

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/Maint
enance

Operation/Mai
ntenance

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.

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.
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10.4.2. EPA Objective
All reasonable and practicable measures should be taken to minimise the generation of waste and
its discharge into the environment.

10.4.3. Policy and guidance
The waste minimisation strategy for the Proposal will be produced and implemented in accordance
with the following policies and guidance:
 Environmental Protection Act 1986 (GoWA 2020)
 Environmental Protection Regulations 1987 (GoWA 2020)
 Environmental Protection (Rural Landfill) Regulations 2002 (GoWA 2002) Environmental

Protection (Unauthorised Discharges) Regulations 2004 (GoWA 2004) Environmental
Protection (Controlled Waste) Regulations 2004 (GoWA 2020) Environmental Protection
(NEPM UPM) Regulations 2003 (GoWA 2003)

 Litter Act 1979 (GoWA 2020)
 Health Act 1911 (GoWA 2013)
 Health (Treatment of Sewage and Disposal of Effluent and Liquid Waste) Regulations 1974

(GoWA 2020) Health (Asbestos) Regulations 1992 (GoWA 2020)
 Waste Avoidance and Resource Recovery Act 2007 (GoWA 2021)

10.4.4. Mitigation and management
The PTA has integrated the principle of waste minimisation into the Proposal management plans.
Specifically, decision making during the proposed project will incorporate the waste hierarchy to
manage the Proposal's potential waste streams.

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 minimise the need for the excavation and removal of large
amounts of material where possible. This aspect of the strategy complies with the most preferred
option within the hierarchy, to avoid waste generation. However, some waste material will be
created by the Proposal as listed in potential waste streams table above.

An overarching management approach will be applied to specific waste streams outlined in
Section.
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METRONET Sustainability Strategy

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.

 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 Byford Sustainability Management Plan
(SMP), which the Proposal's Construction Contractor will be required to implement. The SMP will
consider waste generation during construction and operations in line with the principles of cleaner
production and waste minimisation.

The Proposal will not cause soil or land waste disposal impacts. All waste streams will be reused,
recycled or disposed to an appropriate off-site waste management facility.

The Byford Rail Extension 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.

Activities to Ensure Waste Minimisation

The following activities have been undertaken to ensure that waste minimisation principles are
embedded within the Proposal 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 and commercial viability, 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 Proposal.
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The BRE concept design is further enhanced by METRONET and PTA deliverables, guidance and
specifications. Waste is addressed at this stage through the provision for waste management in
contract documentation.

The Proposal will include requirements for the construction contractor to prepare a Construction
Resource Efficiency and Waste Management Plan, as a sub-plan of a Sustainability Management
Plan. The Construction Resource Efficiency and Waste Management Plan will be required to
include at a minimum:
 an estimate of resource consumption during the construction phase, including energy use,

water and materials predicted waste generation, including quantified by waste stream and
materials, where possible

 high impact procurement and suppliers associated with resource use
 targets for resource efficiency in delivery (covering energy, water, materials and waste), noting

specific initiatives to deliver reduced resource use
 management actions to achieve waste diversion and recovery targets aligned to the Waste

Avoidance and Resource Recovery Strategy 2030 (Western Australian Waste Authority 2019)
and to implement relevant recommendations from the Waste Avoidance and Resource
Recovery Opportunities Review

 management actions and targets specifically related to demolition waste, and use of recovered,
recycled and sustainable materials.

In addition to the preparation of a Construction Resource Efficiency and Waste Management Plan,
the contractor will need to prioritise waste minimisation in order to meet the Minimum Rating
Targets, Life Cycle Assessment, Sustainable Procurement and Sustainability Performance
Reporting requirements of the construction contract.

ISCA Ratings

The rail corridor, level crossing and Armadale Station Upgrade will be assessed using the IS
Rating Tool V2.0. Relevant Credit Levels include:

IS Rating RSO-4 Credit Level 2 minimum targets for spoil, construction and demolition waste, and
office waste; RSO-4 also requires end of life and demolition waste during 120 year operational
period and end of life period estimated and landfill diversion maximised.

IS Rating RSO-6 Credit Level 2 minimum target for 15% reduction over base case, based on Life
Cycle Assessment of construction materials and replacement materials during operational period
(note more durable materials and strategies for reuse/recycling will reduce operational C&D waste
quantities).

IS-Rating Env-1 Credit Level 2 minimum target for Receiving Water Quality (Stormwater
treatment).

The Byford Station verified performance pathway will be achieved using the Green Star rating tool
for Railway Stations V1.1, specifically the following credits:
 Green Star Construction and Demolition Waste performance optional credit
 Green Star Operational Waste solutions optional stretch credit
 Green Star End of Life Waste Performance optional credit under volume approach
 Green Star Materials Life Cycle Assessment optional credit
 Green Star Stormwater Pollution Targets optional credit.
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The requirements of reaching the target ISCA ratings will be passed on to the contractor for the
construction of the Proposal, with the following requirements:
 The delivery organisation shall achieve a minimum of Level 1 under Credit Rso-1 (Resource

Efficiency Strategy and Management), described in the IS Rating Design and As-Built Tool
V2.0 Guideline, section Resource Efficiency.

 The delivery organisation shall achieve a minimum of Level 2 under Credit Rso-4 (Resource
Recovery), described in the IS Rating Design and As-Built Tool V2.0 Guideline, section
Resource Efficiency. (Note this includes exceeding minimum reuse/recycling targets for spoil,
construction and demolition waste and office waste in both construction and operational
phases).

 The delivery organisation shall achieve a minimum of Level 2 under Credit Rso-6 (Material Life
Cycle Impact Measure and Management and 15% Impact Reduction), described in the IS
Rating Design and As-Built Tool V2.0 Guideline, section Resource Efficiency.

 The delivery organisation shall review the output from the LCA Model to inform design decision
making and continuous improvement with respect to whole-of-life costs and environmental
footprints of resources (materials, energy, water used and waste disposed).

Key risks, opportunities and the approach for maximising sustainable outcomes through
procurement to be considered during construction shall include waste avoidance, recovering and
management. Sustainability performance measures to be tracked shall include:
 Generated waste quantities (disaggregated into key waste streams).
 Waste recovery (landfill diversion total % and any % on-site reuse).

Life Cycle Assessment

The following items are highlighted in the Life Cycle Assessment report for the Proposal as
potential initiatives to minimise waste and contribute to circular economy:
 Cut and fill optimisation during detailed design
 Construction & Operational Waste Management Plans incl. Dedicated Waste Storage Area

addressed during design development
 Enhance use of recycled materials in the project onsite
 Crushed concrete reuse on-site
 Roads with High Reclaimed Asphalt Content
 Develop design for adaptability, durability, maintainability, and deconstruction/disassembly plan

(detailed design)

10.4.5. Predicted outcome
The measures detailed in this waste minimisation strategy are expected to 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 mitigation measures proposed to be implemented for the Proposal, waste is not
expected to result in a significant impact to the environment.
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The METRONET Program guidance for projects in relation to Strategic Initiative #4 (Waste &
Materials): Resource Recovery Opportunities Review has only just obtained approval for funding,
and such guidance will be made available to all projects in the next financial year to help optimise
project-specific waste and materials outcomes.

This will also be itemised in the BRE Sustainability Action Plan.

PTA feels that the mix of quantitative minimum performance targets and principle-based
requirements are fit for purpose for concept stage design status and that over time this will help the
project to appropriately address available opportunities and select suitable actions following the
waste hierarchy and onsite/offsite reuse and recycling performance during construction and
operation.
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11. MNES
The Environment Protection and Biodiversity Conservation Act 1999 (Cth) (EPBC Act) is
administered by the Australian Government Department of Agriculture, Water and the Environment
(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 BRE Proposal was referred to DAWE on 24 August 2020 (EPBC 2020/8764) and on 12
October 2020 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 EPA will assess the Proposal's relevant MNES on behalf of the DAWE as an
accredited assessment under the Western Australian Environmental Protection Act 1986 based on
information contained within this Environmental Review Document (ERD).

11.1.1. Policy and guidance
This MNES assessment chapter references to the following policy documents and guidelines:
 Approved Conservation Advice for Clay Pans of the Swan Coastal Plain (DSEWPaC 2012).
 Approved Conservation Advice for Corymbia calophylla - Kingia australis woodlands on heavy

soils of the Swan Coastal Plain (DotEE 2017).
 Approved Conservation Advice for Purdie’s donkey orchid: Endangered flora of Western

Australia (DEWHA 2008).
 Carnaby's Cockatoo (Calyptorhynchus latirostris) Recovery Plan (DPaW 2013).
 Corymbia calophylla - Kingia australis woodlands on heavy soils of the Swan Coastal Plain;

accessed via Corymbia calophylla - Kingia australis woodlands on heavy soils of the Swan
Coastal Plain-Advice to minister- Threatened ecological communities (environment.gov.au)

 Corymbia calophylla - Kingia australis woodlands on heavy soil (Swan Coastal Plain
Community type 3a - Gibson et al. 1994), Interim Recovery Plan 2011-2016 (DEC 2011).

 Corymbia calophylla - Xanthorrhoea preissii woodlands and shrublands (Swan Coastal Plain
Community type 3c -Gibson et al. 1994), Interim Recovery Plan 2000-2003 (English & Blyth
2000).

 EPBC Act Environmental Offsets Policy (DSEWPaC 2012).
 EPBC Act Referral Guidelines for Three Black Cockatoo Species (DSEWPaC 2012).
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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).

 Conservation Advice Westralunio carteri Carter's freshwater mussel (TSSC 2018).
 Conservation Advice Synaphea sp. Serpentine (G.R. Brand 103) (TSSC 2018).
 Conservation Advice Calyptorhynchus baudinii Baudin's cockatoo (TSSC 2018).
 Conservation Advice Synaphea sp. Pinjarra Plain (A.S. George 17182) (TSSC 2018).
 Technical Guidance – Flora and Vegetation Surveys for Environmental Impact Assessment

(EPA 2016d).
 Technical Guidance – Terrestrial Vertebrate Fauna Surveys for Environmental Impact

Assessment (EPA 2016g).
 Significant Impact Guidelines 1.1 – Matters of National Environmental Significance,

Commonwealth of Australia (DotE 2013).
 Survey guidelines for Australia’s threatened orchids: Guidelines for detecting orchids listed as

‘Threatened’ under the EPBC Act 1999 (DotE 2013).
 Synaphea sp. Serpentine (G.R. Brand 103), Interim Recovery Plan 2017-2022 (DPaW 2017).
Other ERD chapters providing further description of the relevant MNES are:
 Flora and vegetation
 Terrestrial fauna
 Inland waters.

Throughout this chapter, Vegetation Types (VT) and Floristic Community Types (FCT) used to
identify and describe significant vegetation are defined and mapped in Flora and Vegetation
chapter 6.

11.2. MNES Assessment

The Proposal has potential for significant impacts on MNES including threatened species and
communities, and migratory species. Identification and assessment of relevant MNES used: EPBC
Act Protected Matters Report (5 km radius, G4F7RT completed on 16 February 2021) Previous
environmental assessments including flora, fauna and groundwater investigations Known and
available scientific information on relevant EPBC Act-listed species habitat needs and
requirements.

The impact assessment addresses the relevant recovery plan, or key threats associated with
species and communities in the absence of a recovery plan (Table 66).
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Table 66 MNES assessment summary

MNES Within Development Envelope Assessment summary

Listed Threatened
Species and
Ecological
Communities

Of the five threatened ecological communities (TEC)
with potential to occur, suitable habitat was identified
within the Development Envelope for Corymbia
calophylla - Kingia australis woodlands on heavy soils,
SCP (FCT3a) TEC – Endangered.

The Proposal will result in
direct loss of up to 2.83 ha
of TEC Corymbia calophylla
- Kingia australis woodlands
on heavy soils SCP (FCT3a)
(of the 3.44 ha within the
Development Envelope).

Of the 27 threatened flora species with potential to
occur, no suitable habitat was recorded within the
Development Envelope.

No impact

Of the 16 threatened fauna species with potential to
occur, suitable habitat was identified within the
Development Envelope for: Carnaby’s Cockatoo
(Calyptorhynchus latirostris) – Endangered; Baudin’s
Cockatoo (Calyptorhynchus baudinii) – Endangered;
Forest Red-tailed Black Cockatoo (Calyptorhynchus
banksii naso) – Vulnerable; Carter's Freshwater
Mussel (Westralunio carteri).

The Proposal will result in
direct loss of up to 8.65 ha of
moderate or higher quality
foraging habitat for all three
Black Cockatoo species.

Removal of the bridge pylon
and construction of new rail
and PSP bridges at
Wungong Brook will
temporality disturb a known
population of Carter's
Freshwater Mussel.

Listed migratory
species

Of the 19 listed migratory species with potential to
occur in the Development Envelope, none were
considered likely to occur.

No impact.

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 activities None. No impact

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

None. No impact.
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11.3. Threatened ecological communities

Of the five TECs with the potential to occur, one TEC was identified within the Development
Envelope; Corymbia calophylla - Kingia australis woodlands on heavy soils, SCP (FCT3a).
Likelihood of occurrence assessment for listed TEC categorised likelihood as High (known to occur
within 1 km and suitable habitat present), Moderate (suitable habitat present) or Unlikely (no
suitable habitat) (Table 67).

Table 67 Threatened ecological communities

Threatened
Ecological
Community

EPBC Act
Status

Likelihood

Banksia Woodlands of
the SCP TEC

Endangered Unlikely. The buffer of this TEC intersects the Development
Envelope and Footprint at Lambert Lane Nature Reserve and
Armadale Park. No Banksia overstorey was observed in the
Development Envelope. There is no vegetation within the
Development Envelope that meets the key characteristics
and condition/size thresholds for this TEC/PEC (GHD, 2021).
Mapping of Banksia woodlands in the metropolitan area is
based on the Commonwealth’s “likely to occur” area and
represents broad-scale mapping units. This TEC does not
occur in the Development Envelope or Footprint.

Clay Pans of the SCP
TEC

Critically
endangered

Unlikely. No buffers of this TEC intersect the Development
Envelope or Footprint. The vegetation within the
Development Envelope is not representative of herb rich
shrublands and no clay pan areas were recorded (GHD,
2021). The statistical analyses did not identify any quadrats
or vegetation types with affinities to SCP08. This TEC does
not occur in the Development Envelope or Footprint.

Corymbia calophylla -
Kingia australis
woodlands on heavy
soils SCP (FCT3a) TEC

Endangered High. This TEC is mapped within the Development Envelope
at Lambert Lane Nature Reserve, Fletcher Park and south of
Thomas Road as represented by Corymbia calophylla and
occasionally Eucalyptus marginata and Eucalyptus lane-
poolei open woodland (VT01) assessment and verification by
GHD (2021). The TEC occurs within the Development
Envelope (3.44 ha) and Footprint (2.83 ha).

Corymbia calophylla -
Xanthorrhoea preissii
woodlands and
shrublands of the SCP
(FCT3c) TEC

Endangered Unlikely. The buffer of this TEC intersects the southern end of
the Development Envelope and Footprint near Byford (GHD
2021). The vegetation in the Development Envelope mapped
within this buffer zone is Scattered Corymbia calophylla and
Eucalyptus marginata (VT06) and Planted/revegetation of
both native, non-local natives and introduced species (VT07)
(GHD 2021). This vegetation is not considered to represent
the TEC based on statistical analyses, vegetation type and
condition. This TEC does not occur in the DE or Footprint.
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Threatened
Ecological
Community

EPBC Act
Status

Likelihood

Tuart (Eucalyptus
gomphocephala)
Woodlands and Forests
of the SCP TEC

Critically
endangered

Unlikely. No buffers of this TEC intersect the Development
Envelope or Footprint. No Tuart Woodlands were mapped in
the Development Envelope. There is no vegetation within the
Development Envelope that meets the key characteristics
and condition/size thresholds for this TEC/PEC (GHD, 2021).
This TEC does not occur in the Development Envelope or
Footprint.

11.3.1.Corymbia calophylla - Kingia australis woodlands
The TEC Corymbia calophylla - Kingia australis woodlands habitat (FCT 3a) is a woodland
community located on heavy soils of the eastern side of the SCP with Corymbia calophylla (Marri)
and Kingia australis dominating the wettest sites.

This TEC typically includes Corymbia calophylla; the shrubs Banksia nivea, Philotheca spicata,
Kingia australis and Xanthorrhoea preissii; herbs, rushes and sedges, Cyathochaeta avenacea,
Dampiera linearis, Haemodorum laxum, Desmocladus fasciculatus, Mesomelaena tetragona and
Tetraria octandra; and, introduced grass Briza maxima (DEC 2011); represented by Corymbia
calophylla and occasionally Eucalyptus marginata and Eucalyptus lane-poolei open woodland
(VT01) (GHD, 2021b). Groundwater is generally within 3 m of the natural ground surface in this
TEC indicating these wetlands have a high level of dependence on groundwater.

Critical habitat for this TEC includes the wettest and heaviest soils with highest rainfall and fresh
near-surface water resources that can maintain SCP wetland flora species. Clearing for agriculture
has been extensive on the heavy soils on the eastern side of the SCP, with approximately 97% of
all vegetation in the area being cleared (Keighery & Trudgen 1992; CALM 1990). In addition to
clearing, key threats include altered fire regimes, weed invasion, hydrological change, salinisation,
grazing and introduction of disease (DEC 2011) (DotEE 2017).

Potential impacts

The PTA has designed the Proposal to avoid areas of TEC SCP 3a where possible and minimise
impacts to this community through narrowing the Proposal Footprint width as far as practicable and
limiting impacts to the edges of the mapped TEC.

As a result of clearing to widen the existing railway corridor, the Proposal will directly impact up to
2.83 ha of this TEC (FCT 3a). The Proposal will impact three occurrences of this TEC, Fletcher
Park (1.89 ha) and two locations in the rail reserve, adjacent to Lambert Lane Nature Reserve
(0.02 ha), and south of Thomas Road (0.92 ha). There is a risk of indirect impacts occurring to the
remaining 0.61 ha occurring within the Development Envelope, including:
 Accidental or unauthorised clearing
 Introduction or spread of weeds
 Introduction or spread of dieback
 Hydrological changes.
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Assessment of significance

The MNES Significant Impact Guidelines 1.1 (DotE 2013) outline criteria to be assessed in
determining whether an action is likely to have a significant impact on an endangered species or
an ecological community. An action is likely to have a significant impact on an endangered TEC if
there is a real chance or possibility that it will (Table 68):

Table 68 Assessment of significance

EPBC Act criteria Assessment of significance

Reduce the extent of an ecological community. Likely. Direct loss of 2.83 ha of TEC will reduce the
extent of this TEC.

Fragment or increase fragmentation of an
ecological community, for example by clearing
vegetation for roads or transmission lines.

Unlikely. This TEC was fragmented by the
development of the pre-existing railway corridor. The
Proposal will remove up to 2.83 ha of this TEC by
widening the existing rail corridor; however, this
clearing is unlikely to cause further fragmentation that
leads to a decline of ecological attributes of the
community.

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

Likely. Habitat where the TEC occurs is considered
critical habitat; any clearing represents an impact on
habitat critical to the survival of the TEC. The critical
habitat for the TEC is the heavy soils on which the
community occurs, with fresh near-surface
groundwater and/or surface water that maintains
wetland flora species and the catchment for this
groundwater and surface water. The Proposal will
impact up to 2.83 ha of this TEC by clearing. The
Proposal will not adversely affect the heavy soils,
superficial groundwater and/or surface water. Indirect
impacts on wetland hydrology and water quality will
be mitigated and managed through sensitive design
and erosion and sediment control measures.

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.

Unlikely. The Proposal will impact up to 2.83 ha of
this TEC by clearing. The Proposal will not adversely
affect the heavy soils, superficial groundwater and/or
surface water. Indirect impacts on wetland hydrology
and water quality will be mitigated and managed
through sensitive design and erosion and sediment
control measures. Strategic land management
strategies such as restricted access, fire and weed
management has potential to improve the condition
of this TEC in adjacent areas.

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.

Unlikely. The Proposal will impact up to 2.83 ha of
this TEC by clearing. The condition of this TEC
ranged from Excellent to Good and a very small
section of Degraded vegetation south of Thomas
Road. Given the current habitat condition, it is
unlikely that the Proposal would cause a substantial
change in the species composition. Land
management strategies such as restricted access,
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EPBC Act criteria Assessment of significance

fire and weed management has the potential to
improve the condition of this TEC in adjacent areas.

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.

Unlikely. The Proposal will impact up to 2.83 ha of
this TEC by clearing. The condition of this TEC
ranged from Excellent to Good and a very small
section of Degraded vegetation south of Thomas
Road. Given the current habitat condition, it is
unlikely that the Proposal would cause a substantial
reduction in the quality or integrity of occurrence.
Strategic land management strategies such as
restricted access, fire and weed and vehicle hygiene
management has potential to improve the condition
of this TEC in adjacent areas.

Interfere with the recovery of an ecological
community.

Unlikely. The Proposal will clear up to 2.83 ha of this
TEC; however, this is unlikely to substantially
increase fragmentation or decrease quality or
integrity of this TEC occurrence. Four key
approaches to achieve conservation objectives
include protect, restore, research and monitoring.
The Proposal will adopt recovery actions to improve
overall condition of remaining TEC and reduce levels
of threat though protective fencing and restorative
weed management consistent with the interim
recovery plan (DEC 2011).

The Western Australian Department of Environment and Conservation (DEC) published an Interim
Recovery Plan 2011-2016 to outline recovery actions required to address threatening processes
affecting the survival and recovery of this TEC (DEC 2011). The Proposal has been assessed
against the recovery plan performance criteria to consider whether the Proposal has had regard to
and is consistent with measures intended to assist with the recovery of this TEC (Table 69). Based
on this assessment, the Proposal will not detrimentally affect the recovery plan.

Table 69 Corymbia calophylla – Kingia australis recovery plan performance criteria assessment

Recovery plan performance criteria Corymbia calophylla – Kingia australis

An increase in the area, and number of occurrences,
of this community under conservation management.

The Proposal will impact up to 2.83 ha of this TEC
by clearing. Given the current habitat condition, it is
unlikely that the Proposal will cause a substantial
reduction in the quality or integrity of the remaining
TEC occurrence. The Proposal will adopt strategic
land management strategies such as demarcation,
restricted access, protective fencing, restorative
weed management, fire control and vehicle hygiene
with potential to improve the condition of this TEC in
adjacent areas consistent with the interim recovery
plan (DEC 2011).
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Recovery plan performance criteria Corymbia calophylla – Kingia australis

Maintenance in terms of diversity and basic
composition of native species (as described in
Gibson et al. 1994 and DEP 1996) as well as
hydrological and biological processes, taking
account of natural change of the community over
time.

Beyond direct impacts of clearing, the Proposal will
not adversely affect the diversity and basic
composition of native species (as described in
Gibson et al. 1994 and DEP 1996) as well as
hydrological and biological processes. Indirect
impacts on wetland hydrology and water quality will
be mitigated and managed through sensitive design
and erosion and sediment control measures.

The Proposal will adopt strategic land management
strategies such as demarcation, restricted access,
protective fencing, restorative weed management,
fire control and vehicle hygiene to maintain suitable
habitat for this TEC in adjacent areas consistent with
the interim recovery plan (DEC 2011).

Improvement in terms of reduction of numbers of
exotic species and of other threatening processes
as defined above.

To reduce numbers of exotic species and of other
threatening processes, the Proposal will adopt
strategic land management strategies such as
demarcation, restricted access, protective fencing,
restorative weed management, fire control and
vehicle hygiene. These measures will have potential
to improve suitable habitat for this TEC in adjacent
areas consistent with the interim recovery plan (DEC
2011).

Significant loss of area or further modification of
occurrences of the threatened ecological
community.

The Proposal will impact up to 2.83 ha of this TEC
by clearing; this equates to approximately 1.45% of
the current extent of the TEC present in the
bioregion. Given the extent of this TEC and the area
of clearing proposed, the impact of the Proposal on
this TEC may be considered significant. The PTA
has proposed rehabilitation measures and an offsets
Strategy to counterbalance the significant residual
impacts for the Proposal.

Given the current habitat condition, the Proposal will
not cause a substantial reduction in the quality or
integrity of the remaining TEC. The Proposal will
adopt strategic land management strategies such as
restricted access, protective fencing, restorative
weed management, fire control and vehicle hygiene
with potential to improve the condition of this TEC in
adjacent areas consistent with the interim recovery
plan (DEC 2011).

Conclusions

The Proposal will directly impact up to 2.83 ha of TEC Corymbia calophylla - Kingia australis
woodlands habitat within the Development Envelope; this equates to approximately 1.45% of the
current extent of the TEC present in the bioregion. Given the extent of this TEC and the area of
clearing proposed, the impact of the Proposal on this TEC may be considered significant.
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The Proposal will adopt recovery actions to improve overall condition of remaining TEC and reduce
levels of threat though protective fencing and restorative weed management consistent with past
recovery plans (DEC 2011). The PTA has proposed rehabilitation measures and an Offsets
Strategy to counterbalance the significant residual impacts of the Proposal.

To provide an environmental outcome that aligns with conservation advice and the interim recovery
plan, the PTA will locate, secure and manage preferably new or otherwise large, intact occurrences
of this TEC to prevent degradation and maintain or improve the ecological community. If required,
PTA may also consider the acquisition of private land containing existing occurrences, providing
funding to land managers for management of large occurrences, moving occurrences into secure
conservation tenure, revegetation or rehabilitation of TEC occurrences and research projects that
achieve outcomes for this TEC.

11.4. Listed flora species

The Protected Matters Report identified 27 threatened flora species having the potential to occur in
the vicinity of the Proposal (Table 70). Likelihood of occurrence assessment for listed flora
categorised likelihood as High (known to occur within 1 km and suitable habitat present), Moderate
(suitable habitat present) or Unlikely (no suitable habitat). No suitable habitat for threatened flora
was identified in the Development Envelope.

Table 70 Threatened flora that may occur in the vicinity of the Proposed Action

Species Status Likelihood

Andersonia
gracillis

Endangered Unlikely. No suitable habitat (GHD 2021) i.e. seasonally damp, black
sandy clay flats near margins of swamps in low open vegetation
with species such as Calothamnus hirsutus, Verticordia densiflora
and Kunzea recurva.

Anthoceris
gracillis

Vulnerable Unlikely. No suitable habitat (GHD 2021b) i.e. sandy or loamy soils,
typically on granite outcrops. No known records.

Austrostipa
jacobsiana

Critically
endangered

Unlikely. Some suitable habitat correlates with VT01 but not
recorded during survey undertaken during flowering period (GHD
2021b).

Banksia mimica Endangered Unlikely. No suitable habitat (GHD 2021b). Not recorded during
survey undertaken during flowering period. Grows in white or grey
sand over laterite, and sandy loam.

Caladenia
huegelii

Endangered Unlikely. No suitable habitat. Not recorded during survey undertaken
during flowering period (GHD 2021b).

Calytrix
breviseta subsp.
breviseta

Endangered Unlikely. No suitable habitat. Not recorded during survey undertaken
during flowering period (GHD 2021b).

Conospernum
undulatum

Vulnerable Unlikely. No suitable habitat. Not recorded during survey undertaken
during flowering period (GHD 2021b).

Darwinia
apiculata

Endangered Unlikely. No suitable habitat i.e. associated with Scarp on Darling
Range. Not recorded during targeted survey (GHD 2021b).

Diplolaena
andrewsii

Endangered Unlikely. No suitable habitat i.e. loam or clay, along granite outcrops
and hillsides. Not recorded during targeted survey undertaken
during reported flowering period.
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Species Status Likelihood

Diuris
drummondii

Vulnerable Unlikely. No suitable habitat in the Development Envelope (GHD
2021b). The preferred habitat for the species is depressions and
low-lying areas with surface water, which were not recorded within
the Development Envelope. Targeted search effort did not record
the taxon and the survey undertaken during reported flowering
period for the taxon.

Drakaea  elastica Endangered Unlikely. No suitable habitat in Development Envelope (GHD
2021b). Not recorded during targeted survey undertaken during
reported flowering period.

Drakaea
micrantha

Vulnerable Unlikely. No suitable habitat in Development Envelope (GHD
2021b). Not recorded during targeted survey effort during reported
flowering period.

Diuris purdiei Endangered Possible. Previously recorded in the south of Fletcher Park outside
of the Footprint; known from 55 records from the SCP and Jarrah
Forest bioregions. While the species was not recorded during this
survey, in the absence of fire, post-survey it is considered possibly
occurring.

Drakaea
micrantha

Vulnerable Unlikely. No suitable habitat, no recent records.

Eleocharis
keighery

Vulnerable Unlikely. No suitable habitat; occurs in clay, sandy loam and
freshwater creeks and claypans. One record 8 km north.

Eremophila
glabra subsp.
chlorella

Endangered Unlikely. No suitable habitat in Development Envelope (GHD
2021b). Not recorded during targeted survey effort during reported
flowering period.

Eucalyptus x
balanites
(Cadda Road
Mallee)

Endangered Known. GHD (2021b) recorded two individuals from previous record
at northern end of Fletcher Park, outside of Development Envelope.

Goodenia
arthrotricha

Endangered Unlikely. No suitable habitat in Development Envelope (GHD
2021b). Not recorded during targeted survey effort during reported
flowering period.

Grevillea
curviloba subsp.
incurva

Endangered Unlikely. No suitable habitat in Development Envelope (GHD
2021b). Not recorded during targeted survey effort during reported
flowering period.

Lasiopetalum
pterocarpum

Endangered Unlikely. No suitable habitat in Development Envelope (GHD
2021b). Not recorded during targeted survey effort during reported
flowering period.

Lepidosperma
rostratum

Endangered Unlikely. No suitable habitat in Development Envelope (GHD
2021b). Not recorded during targeted survey effort during reported
flowering period.

Synaphea sp.
Fairbridge Farm
(D. Papenfus
696)

Critically
endangered

Unlikely. Some suitable habitat correlating to VT01 (GHD 2021b).
Not recorded during targeted survey effort during reported flowering
period. Specimens of synaphea were collected and identifications
confirmed by the WA Herbarium.
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Species Status Likelihood

Synaphea sp.
Pinjarra Plain
(A.S. George
17182)

Endangered Unlikely. Some suitable habitat correlating to VT01 (GHD 2021b).
Not recorded during targeted survey effort during reported flowering
period. Specimens of synaphea were collected and identifications
confirmed by the WA Herbarium.

Synaphea sp.
Serpentine

Critically
endangered

A previous record Synaphea sp. Serpentine (G.R. Brand 103) from
plot Lamb01, located in Lambert Lane Nature Reserve was noted
by GHD (GHD 2021b). This DBCA WAHerb record is from 1995,
but is not contained in the DBCA TPFL database, nor the Interim
Recovery Plan for Synaphea sp. Serpentine (G.R. Brand 103)
(DPaW 2017). GHD (2021b) completed a review of the specimen
label details, which indicated the record was from Lambkin Nature
Reserve in Serpentine, which is approximately 12.5 km south of the
Proposal. This locality aligns with population information provided in
the Interim Recovery Plan for Synaphea sp. Serpentine (G.R. Brand
103) (DPaW 2017). Furthermore, GHD (2021b) reported that there
was Synaphea sp. Serpentine (G.R. Brand 103) listed on the
Lamb01 plot species list (available from NatureMap (DBCA 2019)).
GHD completed targeted searches (traverses) for Synaphea
species across their survey area. The searches were completed
during the reported flowering period of Synaphea sp. Serpentine
(G.R. Brand 103) as well as other Synaphea species. Multiple
collections of Synaphea spp. were made from Lambert Lane Nature
Reserve, Fletcher Park and across their survey area through
targeted searching (traverses) and quadrat and opportunistic
sampling. Of these collections Synaphea gracillima, S. petiolaris
subsp. petiolaris and S. acutiloba were identified through the
identification services at the WA Herbarium. No individuals of
Synaphea sp. Serpentine (G.R. Brand 103) were recorded from the
GHD (GHD 2021) survey, despite adequate survey effort. Based on
the above information regarding the likely error of the Synaphea sp.
Serpentine (G.R. Brand 103) record within Lambert Lane Nature
Reserve and the adequate survey effort undertaken, GHD (2021b)
concluded that Synaphea sp. Serpentine (G.R. Brand 103) was
unlikely to occur in their survey area (which includes the
Development Envelope and Footprint).

Tetraria
australiensis
(Southern
Tetraria)

Vulnerable Unlikely. While suitable habitat may exist in Development Envelope,
it is modified and species was not recorded during targeted survey
effort during reported flowering period (GHD 2021b). While reported
to be a fire ephemeral i.e. flowering on mass post-fire (DEWHA,
2008), no uncertain Tetraria collections were made during the
survey.

Thelymitra
dedmaniarum
(Cinnamon Sun
Orchid)

Endangered Unlikely. No suitable habitat (GHD 2021b) i.e. associated with
Scarp of Darling Range.

Thelymitra
stellate (Star
Sun-orchid)

Endangered Unlikely. No suitable habitat (GHD 2021b) i.e. associated with
Scarp of Darling Range.
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11.4.1. Diuris purdiei
Diuris purdiei was previously recorded in the south of Fletcher Park outside of the rail corridor.
While the species was not recorded during this survey, in the absence of fire, post-survey it is
considered as possibly occurring.

Diuris purdiei is known from 55 records from the SCP and Jarrah Forest bioregions with a
distribution from the southern suburbs of Perth to near Myalup to the south and east in the Darling
Ranges over a range of approximately 150 km (DBCA 2007). Several large populations occur
south of Mandurah including within Nature Reserves. However, populations in the Perth
metropolitan area occur within small remnants supporting a small number of plants that are subject
to disturbance and decline in vegetation condition.

Extensive clearing has reduced the habitat available to Diuris purdiei, which is now known only
from widely scattered pockets of remnant vegetation. However, it may still exist in long unburnt
areas, and further searches after summer fire may result in the discovery of new populations.
Recovery actions recommended to protect the species include:
 searching for new populations in appropriate habitat burnt the previous summer
 developing and implementing a fire management strategy
 collecting and storing seed and tissue culture material at the Botanic Gardens and Parks

Authority
  controlling access to reserves to reduce trampling of habitat and rubbish dumping
 preventing clearing of vegetated population sites where Purdie’s donkey orchid was known to

occur previously, even if unseen for some years.

Assessment of significance

The MNES Significant Impact Guidelines 1.1 (DotE 2013) outline criteria to be assessed in
determining whether an action is likely to have a significant impact on an endangered species or
ecological community (Table 71). An action is likely to have a significant impact on a critically
endangered or endangered species if there is a real chance or possibility that it will:
 lead to a long-term decrease in the size of a population
 reduce the area of occupancy of the species
 fragment an existing population into two or more populations
 adversely affect habitat critical to the survival of a species
 disrupt the breeding cycle of a population
 modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent

that the species is likely to decline
 result in invasive species that are harmful to a critically endangered or endangered species

becoming established in the endangered or critically endangered species’ habitat
 introduce disease that may cause the species to decline,
 or interfere with the recovery of the species.
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Table 71 Assessment of significance

EPBC Act criteria Assessment of significance

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

Unlikely. No individuals were identified during targeted surveys. As the
species has a broad distribution area, including several large populations,
proposed incremental clearing of vegetation will not substantially decrease
the size of a population. Surrounding areas within the Development Envelope
will be managed to reduce invasive species and fire hazards, with potential to
increase the quality of suitable habitat.

Reduce the area of
occupancy of the
species

Unlikely. As the species has a broad distribution area, including several large
populations, proposed incremental clearing of vegetation will not substantially
reduce the area of occupancy of the species. Surrounding areas within the
Development Envelope will be managed to reduce invasive species and fire
hazards, with potential to increase the quality of suitable habitat.

Fragment an existing
population into two or
more populations

Unlikely. The Proposal will not fragment or increase fragmentation of habitat
for this species. The individual populations are well defined and protected
within Reserves.

Adversely affect habitat
critical to the survival of
a species

Unlikely. The Proposal will not adversely affect habitat critical to the survival
of the species, including area of occupancy and areas of similar habitat
immediately surrounding the individuals. PTA will manage introduced
herbivores, hydrological change, recreational impacts, clearing and too
frequent fire.

Disrupt the breeding
cycle of a population

Unlikely. The Proposal will limit impacts to the Footprint. Remaining areas
within the Development Envelope will be managed to reduce invasive species
and fire hazards, with potential to increase the quality of the remaining
habitat. The Proposal will not cause disruption to the breeding cycle of a
population.

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

Unlikely. The Proposal will not modify or destroy or decrease availability of
habitat or quality of habitat, including abiotic (non-living) factors (such as
water, nutrients, or soil) necessary for an species survival, including reduction
of groundwater levels, or substantial alteration of surface water drainage
patterns.

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

Unlikely. The Proposal will not cause a reduction in the quality or integrity of
the occurring species. Remaining areas within the Development Envelope will
be managed to reduce invasive species and fire hazards, with potential to
increase the quality of the remaining habitat.

Introduce disease that
may cause the species
to decline

Unlikely. The Proposal will not cause a reduction in the quality or integrity of
the occurring species. Remaining areas within the Development Envelope will
be managed to reduce invasive species and fire hazards, with potential to
increase the quality of the remaining habitat.
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EPBC Act criteria Assessment of significance

Interfere with the
recovery of the species.

Unlikely. As the species has a broad distribution area, including several large
populations, the Proposal will not interfere with the short-term recovery of this
species. Surrounding areas within the Development Envelope will be
managed to reduce invasive species and fire hazards, with potential to
increase the quality of suitable habitat.

Conclusions

The Proposal’s current approved Footprint will impact up to 21.6 ha of vegetation, including native,
non-local natives and introduced species. As the species has a broad distribution area, including
several large populations, it is unlikely that the proposed impact will reduce the extent of suitable
habitat for this species.

Surrounding areas within the Development Envelope will be managed to reduce invasive species
and fire hazards, with potential to increase the quality of suitable habitat.

11.4.2. Eucalyptus x Balanites
Endemic to Western Australia, Eucalyptus x balanites (Cadda Road Mallee) is known from two
disjunct populations separated by about 200 km, including a single individual in Fletcher Park and
a population containing 25 clumps of plants north of Perth in the Badgingarra National Park in the
Geraldton Sandplains region (DEC 2004). Limited information is available on another record
approximately 5 km west of the Badgingarra National Park population from 1985.

GHD (2021) identified two Eucalyptus x balanites individuals in two locations in the eastern area of
Fletcher Park, well outside the Development Envelope. GHD (2021) recorded two individuals
compared with a single individual noted in the Recovery Plan (DEC 2004).

The Proposal will not directly impact known occurrences of Eucalyptus balanites. In addition to
critically small population size, major threats to the community are weed invasion, dieback disease
caused by Phytophthora species, grazing by introduced herbivores, hydrological change,
recreational impacts, clearing and too frequent fire.

Habitat critical to the survival of Eucalyptus balanites is the area of occupancy of important
populations and areas of similar habitat surrounding important populations. As Eucalyptus
balanites is listed as ‘Endangered’ under the EPBC Act, all populations are considered important
populations.

Assessment of significance

The MNES Significant impact guidelines 1.1 (DotE 2013) outline criteria to be assessed in
determining whether an action is likely to have a significant impact on an endangered species or
ecological community (Table 72).

An action is likely to have a significant impact on a critically endangered or endangered species if
there is a real chance or possibility that it will:
 lead to a long-term decrease in the size of a population
 reduce the area of occupancy of the species
 fragment an existing population into two or more populations
 adversely affect habitat critical to the survival of a species
 disrupt the breeding cycle of a population
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 modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent
that the species is likely to decline

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

 introduce disease that may cause the species to decline,
 or interfere with the recovery of the species.

Table 72 Assessment of significance

EPBC Act criteria Assessment of significance

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

Unlikely. The Proposal will not lead to a long term decrease in the size of the
population. The individual populations are well defined and protected within
Reserves.

Reduce the area of
occupancy of the
species

Unlikely. The Proposal will not reduce the area of occupancy of this species.

Fragment an existing
population into two or
more populations

Unlikely. The Proposal will not fragment or increase fragmentation of habitat
for this species. The individual populations are well defined and protected
within Reserves.

Adversely affect habitat
critical to the survival of
a species

Unlikely. The Proposal will not adversely affect habitat critical to the survival
of the species, including area of occupancy and areas of similar habitat
immediately surrounding the individuals. PTA may further investigate soils to
identify areas of suitable habitat on light coloured sandy soils over laterite that
may be avoided, where practical.

Disrupt the breeding
cycle of a population

Unlikely. The individual populations are well defined and protected within
Reserves.

The Proposal will not
cause disruption to the
breeding cycle of a
population.

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

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

Unlikely. Remaining areas within the Development Envelope will be managed
to reduce invasive species and fire hazards, with potential to increase the
quality of the remaining habitat.

Introduce disease that
may cause the species
to decline

Unlikely. Remaining areas within the Development Envelope will be managed
to reduce invasive species and fire hazards, with potential to increase the
quality of the remaining habitat.

Interfere with the
recovery of the species.

Unlikely. Given the populations, the Proposal will not interfere with the short-
term recovery of an ecological community. Surrounding areas within the
Development Envelope will be managed to reduce invasive species and fire
hazards, with potential to increase the quality of suitable habitat.
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Conclusions

The Proposal will not result in direct or indirect impacts to individual species or habitat critical to the
survival of the species, including area of occupancy and areas of similar habitat immediately
surrounding the individuals.

Surrounding areas within the Development Envelope will be managed to reduce invasive species
and fire hazards, with potential to increase the quality of suitable habitat.

Given the populations and locations, the Proposal will not interfere with the short-term recovery of
an ecological community. PTA may further investigate soils to identify areas of suitable habitat on
light coloured sandy soils over laterite that may be avoided, where practical.

11.5. Listed fauna species

The Protected Matters Report identified 14 threatened fauna species having the potential to occur
in the vicinity of the Proposal (Table 73). Likelihood of occurrence assessment for listed threatened
fauna in the Development Envelope categorised likelihood as High (known to occur within 1 km
and suitable habitat present), Moderate (suitable habitat present) or Unlikely (no suitable habitat).

Table 73 Threatened fauna that may occur in the vicinity of the Proposed Action

Species Status Likelihood

Botaurus
poiciloptilus
Australasian
Bittern

Endangered Unlikely. Formerly widespread but referred habitat is comprised of
wetlands with tall dense vegetation, where it forages in still, shallow
water up to 0.3 m deep, often at the edges of pools or waterways, or
from platforms or mats of vegetation over deep water (Marchant &
Higgins 1990).

Bettongia
penicillata ogilbyi
Woylie

Endangered Unlikely. Restricted to three small reserves in the WA wheatbelt
(Van Dyck & Strahan 2008); inhabit woodlands and adjacent heaths
with a dense understorey of shrubs, particularly Gastrolobium sp.
(poison pea).

Calidris
ferruginea Curlew
Sandpiper

Critically
endangered

Unlikely. Widespread around coastal and sub coastal plains from
Cape Arid to the south-west Kimberley

Calyptorhynchus
banksii naso
Forest Red-tailed
Black Cockatoo

Vulnerable High. Likely to occur based on recent observations and foraging
evidence recorded and availability of suitable habitat. Foraging
habitat for the species consists of Jarrah and Marri woodlands and
forest throughout its range. Requires tree hollows to nest and breed,
occurs in forests of Karri (Eucalyptus diversicolor), Jarrah (E.
marginata) and Marri (Corymbia calophylla), with flocks moving out
onto the SCP in search of food from exotic trees such as White
Cedar (Johnstone et al. 2010).

Calyptorhynchus
baudinii Baudin’s
Cockatoo

Endangered High. Likely to occur based on recent observations and foraging
evidence recorded and availability of suitable habitat. Habitat critical
to the survival of this species includes forests of Karri (Eucalyptus
diversicolor), Jarrah (E. marginata) and Marri (Corymbia calophylla),
in areas of 600 mm average rainfall per year. Individuals typically
move through the Perth region, north from March to May and south
from August to October. While breeding has been recorded to the
south-west (DSEWPaC 2012), with the most northerly record at
Lowden, near Donnybrook (Johnstone & Storr 1998). Breeding has



Public Transport Authority 348

Species Status Likelihood
also been recorded at Serpentine (hills area), and east to Kojonup
and near Albany (Johnstone & Kirkby 2008).

Calyptorhynchus
latirostris
Carnaby’s
Cockato

Endangered High. Likely to occur based on recent observations and foraging
evidence recorded and availability of suitable habitat. Breeding
occurs mainly from early July to mid-December, ranging further west
and south since the middle of last century (Johnstone et al. 2010).
The species nests in hollows in eucalypts, particularly Salmon Gum
(Eucalyptus salmonophloia) and Wandoo (E. Wandoo), but nests
have been found in other eucalypts including York Gum (E.
loxophleba), Flooded Gum (E. rudis), Tuart (E. gomphocephala) and
Marri (Corymbia calophylla) (Johnstone et al. 2010). Breeding
success is largely dependent on suitable feeding habitat adjacent to
the nest site to provide the necessary food for the survival of the
chick (Johnstone et al. 2010). Foraging habitat, including Banksia
woodlands, is considered to be habitat critical to the survival of the
species (Johnstone et al. 2010).

Dasyurus geoffroii
Chuditch

Vulnerable Unlikely. Occurs in areas dominated by schlerophyll forest or drier
woodland, heath and mallee shrubland (Van Dyck & Strahan, 2008)
and requires adequate numbers of suitable den and refuge sites
(horizontal hollow logs or earth burrows) and sufficient prey biomass
(large invertebrates, reptiles and small mammals) to survive. Only
marginal habitat may be available in Eucalypt woodlands.

Leioproctus
douglasiellus A
short-tongued bee

Critically
endangered

Unlikely. Associated with Goodenia filiformis and Anthotium
junciforme (South Metro Connect, 2011) known from the SCP
(Kenwick wetlands, Cannington and Forestdale Lake) and near
Lithgow in the Blue Mountains of NSW (ALA, 2019); however
neither flora species was recorded in the Development Envelope.

Leipoa ocellata
Malleefowl

Vulnerable Unlikely. Found principally in the semi-arid to arid zone in
shrublands and low woodlands dominated by mallee and
associated habitats such as such as Broombush (Melaleuca
uncinata) and Scrub Pine (Callitris verrucosa) and lighter soil
surface textures (Benshemesh, 2007).

Neopasiphae
Simplicior Native
Bee

Critically
endangered

Unlikely. Highly restricted; only recorded from a single location
within the bushland of Forrestdale Lake Nature Reserve (adjacent
to the Forresdale Lake and Armadale Golf Course). No other extant
populations are known (Houston, 1994).

Numenius
madagascariensis
Eastern Curlew

Critically
endangered

Unlikely. Following annual migration, returns to Australia in August
to feed on crabs and molluscs in intertidal mud flats; most important
international site in Western Australia is Eighty Mile Beach (Bamford
et al. 2008).

Pseudocheirus
occidentalis
Western Ringtail
Possum

Critically
endangered

Unlikely. Restricted to the south-west corner of WA, associated with
Jarrah (Eucalyptus marginata), Wandoo (Eucalyptus wandoo) and
Marri (Corymbia calophylla) forest further from coast (Van Dyck &
Strahan 2008).

Rostratula
australis
Australian
Painted Snipe

Endangered Unlikely. Very rare summer visitor to southwestern WA; inhabits
shallow terrestrial freshwater (occasionally brackish) wetlands,
including temporary and permanent lakes, swamps and claypans
(DotEE 2019).
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Species Status Likelihood

Setonix
brachyurus
Quokka

Vulnerable Unlikely. Distributed from Jarrah forest south-east of Perth to the
south coast. It is now thought to be absent from the Swan Coastal
Plain. Habitat use varies and includes thickets of Acacia, Melaleuca
and is sometimes found in conjunction with tea-tree (Van Dyck &
Strahan 2008).

Sternula nereis
nereis Australian
Fairy Tern

Vulnerable Unlikely. Nests on sheltered sandy beaches, spits and banks (DotE
2015) along coasts of Victoria, Tasmania, South Australia and
Western Australia.

Westralunio
carteri Carter's
Freshwater
Mussel

Vulnerable High. Known to occur in Wungong Brook, Sanctuary Lake and
Wright Lake and suitable habitat available within Eucalypt
woodlands and wetlands, drainage and riparian vegetation. Occurs
in greatest abundance in slower flowing waters with stable
sediments that are soft enough for burrowing. Salinity tolerance is
quite low (>3 g /L is lethal) (Klunzinger et al. 2012).

11.5.1. Black cockatoos
Baudin's Cockatoo

The Development Envelope is within the known Foraging Area modelled for the Baudin’s cockatoo
Calyptorhynchus baudinii (DSEWPAC 2012). Flocks of Baudin’s Cockatoo were observed on four
separate occasions in or adjacent to the Development Envelope, including:
 8 Baudin's Cockatoos flying north
 12 Baudin's Cockatoos flying south
 flock of several Baudin's Cockatoos heard to the southwest
 five Baudin's Cockatoo observed in introduced eucalypts.

Foraging habitat for Baudin’s Cockatoo is primarily eucalypt forest, where it feeds on seeds,
flowers, nectar and buds from Marri Corymbia calophylla, and seeds of Eucalyptus and
proteaceous species (e.g. Banksia and Hakea), as well as orchard fruits and Pines Pinus sp.
outside breeding season.

Breeding habitat is generally in woodland or forest now present as isolated trees, and nests in tree
hollows in live or dead Karri Eucalyptus diversicolor, Marri Corymbia calophylla, Wandoo
Eucalyptus wandoo and Tuart Eucalyptus gomphocephala (DSEWPAC 2012). Baudin’s Cockatoo
nests in spring in the deep southwest of Western Australia.

Night roosting habitat is generally in or near riparian environments or other permanent water
sources within Jarrah, Marri, flooded gum, blackbutt, E. patens, Tuart, and introduced eucalypts
including blue gum, E. globulus, and lemon scented gum Corymbia citriodora.

Carnaby's Cockatoo

The Development Envelope is within the Modelled Breeding Distribution range for Carnaby’s
Cockatoo Calyptorhynchus latirostris (DSEWPAC 2012). Carnaby’s Cockatoos were directly
observed on two occasions during the survey. Six Carnaby's Cockatoo were recorded flying
southeast and a flock of approximately 40 birds were observed flying south.
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The SCP provides important foraging habitat during the non-breeding season, including native
shrubland, kwongan heathland, eucalypt woodlands containing proteaceous woodland (Banksia
spp., Hakea spp. and Grevillea spp.) and pine plantations. Carnaby’s Cockatoo flocks follow
vegetation corridors and actively avoid cleared and open areas when moving between roosting,
water and food resources.

Breeding habitat is generally in woodland or forest rather than within isolated trees. Carnaby’s
Cockatoo displays strong pair bonds and nest in the hollows of live or dead mature eucalypts
including Salmon Gum Eucalyptus salmonophloia, York Gum E. loxophleba subsp. loxophleba,
Flooded Gum E. rudis, Karri E. diversicolor, Wandoo E. wandoo, Tuart E. gomphocephala and
Marri Corymbia calophylla (DSEWPAC 2012). Nest hollows generally range from 2.5-12 m above
ground, size of entrance from 23-30 cm and depth of hollows from 1-2.5 m (Storr & Johnstone
1988).

After breeding, Carnaby’s Cockatoo disperse to the higher rainfall coastal areas of the south-west
of Western Australia to feed in late December to July. Breeding has been recorded from early July
to mid-December.

Night roosting habitat is generally in or near riparian environments or other permanent water
sources within Jarrah, Marri, flooded gum, Blackbutt, E. patens, Tuart, and introduced eucalypts
including Blue gum, E. globulus, and Lemon Scented gum Corymbia citriodora.

Forest Red-tailed Black Cockatoo

The Development Envelope is within the Modelled Distribution for Forest Red-tailed Black
Cockatoo Calyptorhynchus banksii naso (DSEWPAC 2012). Forest Red-tailed Black Cockatoo
were observed on two occasions within the vicinity of the Development Envelope. Two birds were
observed flying south and a small flock was also observed flying over the Development Envelope.

Foraging habitat is predominantly in eucalypt forests, preferring Marri Corymbia calophylla and
Jarrah Eucalyptus marginata seeds, but also feeding on Blackbutt E. patens, Albany Blackbutt E.
staeri, Karri E. diversicolor, Sheoak Allocasuarina sp. and Snottygobble Persoonia longifolia
(Johnstone 2016, pers. comm.).

Breeding habitat is generally in woodland or forest but may also breed in former woodland or forest
now present as isolated trees. Pairs nest in hollows 6.5 m to 33 m above ground in very large and
very mature Marri (Kirkby, Sarti & Johnstone 2013), though they will nest in other eucalypts such
as Tuart (Johnstone 2016 pers. comm.). The Forest Red-tailed Black Cockatoo is expanding its
current breeding range with small patches of breeding habitat now being utilised across the SCP.

Black Cockatoo habitat

The seasonal movements of black cockatoos mean they require large areas of habitat for
breeding, night roosting and foraging, as well as connectivity between these habitats to assist their
movement through the landscape.

Black Cockatoo foraging habitat

(GHD 2021b) mapped most (150 ha) of the Development Envelope as having low or no foraging
value, however there are a number of moderate to high quality foraging areas comprising 13.53 ha
of eucalypt woodlands and scattered mature eucalypts within the Development Envelope. Surveys
recorded potential evidence of Forest Red- tailed Black Cockatoo foraging. Carnaby’s Cockatoo
foraging evidence was recorded at five locations in the vicinity of the Development Envelope. No
foraging evidence from the Baudin’s Cockatoo was recorded.
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Black Cockatoo breeding habitat

There are 336 Black Cockatoo potential breeding trees located within the Development Envelope,
including 31 with potential breeding hollows. Less than 5% of all hollows inspected were potentially
suitable for breeding black cockatoos i.e. entrances were large enough. No evidence of Black
Cockatoo breeding activity was observed in any of the hollows during surveys

Black Cockatoo roosting habitat

No Black Cockatoo roost sites were identified within the Development Envelope. Evidence of
roosting usually involves large amounts of bird scat beneath a large, mature tree, with a significant
amount of broken branches on the ground.

Potential impacts

Primary threats to Black Cockatoos include habitat loss and degradation, including loss and
degradation of foraging and roosting habitat, and isolation of mature, hollow-bearing trees
necessary for breeding (and replacement stock) as well as secondary impacts such as introduction
of dieback caused by Phytophthora cinnamomi (and other plant diseases). Interactions with
humans (e.g. vehicle or train strike) can also cause death or injury to individuals.

The Proposal will result in the disturbance and permanent loss of 8.65 ha of moderate and high
quality foraging habitat for black cockatoos, including moderate and high quality foraging habitat.
No known roosting sites for any   of the three species of Black Cockatoo occur within the
Development Envelope. The Proposal will result in permanent loss of 139 potential breeding trees,
including 8 hollow-bearing trees not suitable for black cockatoos.

The potential impacts assessed against the referral guidelines for the three threatened Black
Cockatoo species (DSEWPAC 2012) determined that the Proposal 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 74).

Table 74 Potential impacts for the three threatened Black Cockatoo species

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

Clearing of
known nesting
trees or
breeding trees

The Proposal is outside the
Baudin’s Cockatoo's
modelled breeding range,
which is in the Warren
Bioregion and southern
Jarrah forests. The closest
know breeding location for
this species is west of
Armadale.

The Proposal occurs within
the species' Known Breeding
Range. Kirkby (2021)
recorded one potential active
breeding tree near Lambert
Lane Nature Reserve,
approximately 30 m west of
the Footprint. No further
evidence of black cockatoos
breeding (i.e. chew marks
around hollows or individual
birds inspecting hollows)
were recorded. The Proposal
includes clearing 139
potential breeding trees. Of
these, 8 had potentially
suitable hollows (i.e. entrance
>10 cm diameter), which

The Proposal sits slightly
west of the breeding range
for Forest Red-tailed Black
Cockatoos. No evidence of
breeding for this species has
been observed, although the
species is expanding its
current breeding range with
small patches of breeding
habitat across the SCP.
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Risk Baudin's Cockatoo Carnaby’s Cockatoo Forest Red-tailed Black
Cockatoo

were determined to be not
suitable for Black Cockatoos.

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

The Proposal is outside the
Baudin's Cockatoo
modelled breeding range,
which is in the Warren
Bioregion and southern
Jarrah forests.

The Proposal includes
clearing 80.7 ha, of which
8.65 ha (VSA 4) is moderate
value foraging habitat. The
Footprint contains 139
potential breeding trees,
including eight trees with
hollows.

The Proposal includes
clearing 80.7 ha of which
8.65 ha (VSA 4) is moderate
to high value foraging
habitat. The Footprint
contains 139 potential
breeding trees, including
eight trees with hollows.

Clearing of more
than 1 ha of
quality foraging
habitat

The Proposal includes
clearing 8.65 ha of
moderate quality foraging
habitat. No foraging
evidence from the Baudin’s
Cockatoo was recorded
within the Development
Envelope.

The Proposal includes
clearing 8.65 ha of moderate
quality foraging habitat.
Carnaby’s Black Cockatoos
were directly observed
foraging within the vicinity of
the Development Envelope.

The Proposal includes
clearing 8.65 ha of high to
moderate quality foraging
habitat. Forest Red-tailed
Black Cockatoos were
directly observed foraging
within the vicinity of the
Development Envelope.

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
(AECOM 2020b).

There are no known roost
sites located within the
Development Envelope and
no evidence of Black
Cockatoos roosting in the
Development Envelope
(AECOM 2020b).

There are no known roost
sites located within the
Development Envelope and
no evidence of Black
Cockatoos roosting in the
Development Envelope
(AECOM 2020b).

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

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

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

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

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 on wetland
hydrology and water quality
will be mitigated and
managed through sensitive
design and erosion and
sediment control
measures. Strategic land
management strategies
such as restricted access,
fire, weed and vehicle
hygiene management has
potential to improve the
condition of foraging
habitat in adjacent areas.
As such, the Proposal is

Indirect impacts on wetland
hydrology and water quality
will be mitigated and
managed through sensitive
design and erosion and
sediment control measures.
Strategic land management
strategies such as restricted
access, fire, weed and vehicle
hygiene management has
potential to improve the
condition of foraging habitat in
adjacent areas. As such, the
Proposal is not expected to
lead to degradation of

Indirect impacts on wetland
hydrology and water quality
will be mitigated and
managed through sensitive
design and erosion and
sediment control measures.
Strategic land management
strategies such as restricted
access, fire, weed and
vehicle hygiene management
has potential to improve the
condition of foraging habitat
in adjacent areas. As such,
the Proposal is not expected
to lead to degradation of
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Risk Baudin's Cockatoo Carnaby’s Cockatoo Forest Red-tailed Black
Cockatoo

not expected to lead to
degradation of foraging
habitat outside of the
Development Envelope.

foraging habitat outside of the
Development Envelope.

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.
The Proposal includes
clearing 139 potential
breeding trees; of these, 8
had potentially suitable
hollows (i.e. entrance
>10 cm diameter), which
were not suitable for Black
Cockatoos. Surrounding
areas within the
Development Envelope will
be managed to reduce
invasive species and fire
hazards, with potential to
increase the quality of
suitable foraging habitat.

There was no evidence of
Black Cockatoos roosting or
breeding in the Development
Envelope. The Proposal
includes clearing 139
potential breeding trees; of
these, 8 had potentially
suitable hollows (i.e. entrance
>10 cm diameter), which were
not suitable for Black
Cockatoos. Surrounding
areas within the Development
Envelope will be managed to
reduce invasive species and
fire hazards, with potential to
increase the quality of
suitable foraging habitat.

There was no evidence of
Black Cockatoos roosting or
breeding in the Development
Envelope. The Proposal
includes clearing 139
potential breeding trees; of
these, 8 had potentially
suitable hollows (i.e.
entrance >10 cm diameter),
which were not suitable for
Black Cockatoos. Roosting
has been recorded at
locations outside of the
Development Envelope.
Surrounding areas within the
Development Envelope will
be managed to reduce
invasive species and fire
hazards, with potential to
increase the quality of
suitable foraging habitat.

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

The Proposal is outside the
Baudin’s Cockatoo
modelled breeding range
which is in the Warren
Bioregion and southern
Jarrah forests.

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

Competition for nest hollows
is Carnaby’s Cockatoo, and
other birds that compete for
the space The Proposal is
unlikely to increase
competitor species to an
extent that nest hollows in
the area would be affected

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

No dieback has been
mapped within the
Development Envelope.
Dieback will be managed
by controlling land access
and implementing hygiene
measures.

No dieback has been mapped
within the Development
Envelope. Dieback will be
managed by controlling land
access and implementing
hygiene measures.

No dieback has been
mapped within the
Development Envelope.
Dieback will be managed by
controlling land
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Assessment of significance

The MNES Significant impact guidelines 1.1 (DotE 2013) outline criteria to be assessed in
determining whether an action is likely to have a significant impact on an endangered species
(Table 75). The Proposal has been assessed against the Significant Impact Guidelines
(DSEWPAC 2012) for all three Black Cockatoo species.

Table 75 Assessment of significance

EPBC Act criteria Assessment of significance

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

The Proposal will remove 8.65 ha of moderate-high quality foraging habitat
for Forest red-tailed Black Cockatoo, and 8.65 ha of moderate quality
foraging habitat for Baudin’s and Carnaby’s Black Cockatoos. The remaining
72 ha of foraging habitat is of low to no value for all three species. The
Proposal will also remove 139 potential breeding trees for Carnaby's and
Forest red-tailed Black cockatoos, including 8 with hollows not suitable for
black cockatoos. The Proposal may contribute to a long-term decrease in the
size of a population. 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. Long term impacts are unlikely because the Proposal will
result in the clearing of a small proportion (up to 8.65 ha) of moderate or
higher quality foraging habitat available to all three species of Black
Cockatoo, which is readily available in adjacent reserves for foraging
activities. The Proposal only occurs within the Known Breeding Range for
Carnaby’s Black Cockatoo and no breeding or evidence (i.e. chew marks
around hollows or individual birds inspecting hollows) were recorded.
Injury/mortality from bird strike will be proactively managed during
construction (e.g. driver behaviour) and operation (e.g. high fences, strategic
planting).

Will the action reduce
the area of occupancy
of the species

The Proposal is unlikely to reduce the area of occupancy of the three
species. The Proposal is adjacent to extensive quality foraging habitat for the
three species of black cockatoo and potential breeding trees for Carnaby’s
Cockatoo and Forest red-tailed Black Cockatoos, which is reserved in State
Forest and regional parks to the east of the Proposal. It is anticipated that
Black Cockatoos will use adjacent areas for foraging.

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

The Proposal is unlikely to fragment Black Cockatoo populations into two or
more populations. The Proposal will result in clearing a linear corridor that is
500 m at its widest point, but generally no more than 100 m. 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 Proposal 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 immediately east of the Proposal. There is a
significant extent of foraging habitat within State Forest and nature reserves
that contain black cockatoo habitat in similar, if not better quality, to that
within the Development Envelope.
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Will the action disrupt
the breeding cycle of a
population

The Proposal is unlikely to disrupt the breeding cycle of a population. Only
one potential active nest was observed, which was outside the Footprint and
Development Envelope. A total of 139 potential breeding trees will be
removed, including 8 hollow-bearing trees not suitable for black cockatoo
breeding. Other trees may form hollows suitable for breeding in the future.

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 Proposal will not remove decrease or degrade the quality of habitat to an
extent that will lead to a decline in the Black Cockatoo population. The
Proposal includes clearing of 8.65 ha of quality foraging habitat for Black
Cockatoo. There is a significant extent of foraging habitat within adjacent
Reserves and Bush Forever sites.

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 Proposal 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 Proposal is unlikely to cause the introduction
or spread of these species.

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

The Proposal 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 Cockatoos. Dieback will be
managed by controlling land access and implementing hygiene measures.
Strategic land management strategies such as restricted access, fire and
weed management, may improve the condition of this surrounding habitat.

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 or interfere with recovery of the species. Recovery actions for
Black Cockatoo 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). Quality foraging habitat is extensive and protected in
adjacent Reserves and Bush Forever sites. The removal of 8.65 ha of quality
habitat will not degrade adjacent quality foraging habitat, therefore the
proportional loss of foraging habitat is  not considered significant in the local
and regional context.

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).
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The Proposal 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 Proposal has had regard to and is consistent
with measures intended to assist with the recovery of these species (Table 76). Broader
conservation initiatives are not considered further as these are typically the focus of organisations
with those responsibilities and capabilities.

Based on this assessment, the Proposal will not detrimentally affect either species’ recovery plan.

Table 76 Black Cockatoo recovery plan performance criteria assessment

Recovery
plan
performance
criteria

Baudin's Cockatoo Carnaby’s Cockatoo Forest Red-tailed 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 Proposal will reduce
Carnaby’s Cockatoo quality
foraging habitat by 8.65 ha
(0.08 km2) the habitat loss
resulting from the Proposal will
not be significant at this scale.
The Proposal 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 Proposal will result in the
loss of 8.65 ha of quality
foraging habitat. The
Proposal 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 Proposal occurs
outside the confirmed
breeding area (DSEWPAC
2012). No breeding was
confirmed to occur and
available hollows were
determined to be unsuitable
for breeding for the species
(Kirkby 2021). The
Proposal will not
contravene this
performance criteria.

The Proposal occurs outside
the confirmed breeding area
(DSEWPAC 2012). No
breeding was confirmed to
occur and available hollows
were determined to be
unsuitable for breeding for the
species (Kirkby 2021). The
Proposal will not contravene
this performance criteria.

The Proposal occurs outside
the confirmed breeding area
(DSEWPAC 2012). No
breeding was confirmed to
occur and available hollows
were determined to be
unsuitable for breeding for the
species (Kirkby 2021). The
Proposal will not contravene
this performance criteria.
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Recovery
plan
performance
criteria

Baudin's Cockatoo Carnaby’s Cockatoo Forest Red-tailed 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 known roosts or
roosting trees were
recorded within the
Development Envelope.
The habitat within the
Development Envelope is
considered to be less
favourable for roosting due
to potential roost trees
being located close to
existing infrastructure,
urban development and
sparsely vegetated.
Baudin’s roosting habitat
generally includes tall trees
in proximity to riparian
environments or nearby
water sources. The
Proposal is not considered
to cause a reduction in
numbers at roosting sites.

No known roosts or roosting
trees were recorded within the
Development Envelope. The
habitat within the
Development Envelope is
considered to be less
favourable for roosting due to
potential roost trees being
located close to existing
infrastructure, urban
development and sparsely
vegetated. Carnaby’s roosting
habitat generally includes tall
trees in proximity to riparian
environments or nearby water
sources. The Proposal is not
considered to cause a
reduction in numbers at
roosting sites.

No known roosts or roosting
trees were recorded within
the Development Envelope.
The habitat within the
Development Envelope is
considered to be less
favourable for roosting due to
potential roost trees being
located close to existing
infrastructure, urban
development and sparsely
vegetated. Forest Red-tailed
Black Cockatoos generally
roost in any tall tree,
particularly Jarrah and Marri,
or any large trees on the
edges of forests. The
Proposal 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 Proposal will result in
clearing 8.65 ha of quality
foraging habitat for Black
Cockatoo, which is far less
than 10% of foraging
habitat available in the
area. 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
therefore no impact on
roosting habitat extent is
expected to occur. The
Proposal will not decrease
available habitat by more
than 10%.

The Proposal will result in
clearing 8.65 ha of quality
foraging habitat for Black
Cockatoo, which is far less
than 10% of foraging habitat
available in the area. 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
therefore no impact on roosting
habitat extent is expected to
occur. The Proposal will not
decrease available habitat by
more than 10%.

The Proposal will result in
clearing 8.65 ha of quality
foraging habitat for Black
Cockatoo, which is far less
than 10% of foraging habitat
available in the area. 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
therefore no impact on
roosting habitat extent is
expected to occur. The
Proposal will not decrease
available habitat by more than
10%.
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Conclusions

The Proposal includes clearing 8.65 ha of moderate quality foraging habitat for Baudin’s and
Carnaby’s Black Cockatoos, and 8.65 ha of moderate to high quality foraging habitat for the Forest
Red-tailed Black Cockatoo. No known roosting sites for any of the three species of Black Cockatoo
occur within the Development Envelope. The Proposal will result in permanent loss of 139 potential
breeding trees, including 8 hollow-bearing trees not suitable for black cockatoos.

Indirect impacts on wetland hydrology and water quality will be mitigated and managed through
sensitive design and erosion and sediment control measures. Strategic land management
strategies such as restricted access, fire and weed management has potential to improve the
condition of foraging habitat in adjacent areas. As such, the Proposal is not expected to lead to
degradation of foraging habitat outside of the Development Envelope.

The PTA will counterbalance impacts to black cockatoo habitat by providing an offset at the
Lowlands Nature Reserve, an established METRONET offset site:
 purchased by the State to provide offsets for METRONET proposals  close to the impact area

(within 12 km)
 containing 940 ha high quality foraging habitat for all three species of black cockatoo containing

over 8,000 potential breeding trees
 contains other significant environmental values
 providing cost effective PTA-funded DBCA management commencing on 1 January 2021
 that is a large intact area of native vegetation/black cockatoo habitat in a relatively cleared

landscape
 that was under threat from weeds, dieback and feral animals due to lack of resourcing and

funding to manage such a large area
 that will preserve black cockatoo habitat in the long-term.

Application of the Commonwealth Offsets Assessment Guide shows Lowlands Nature Reserve
provides 100% of the offset requirement, including:
 93.3 ha of Carnaby’s cockatoo foraging habitat
 206.7 ha of forest red-tailed black cockatoo foraging habitat
 62.7 ha of Baudin’s cockatoo foraging habitat 417 black cockatoo potential breeding trees.

No further actions are required to meet the Guide's black cockatoo offset requirements.
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11.5.2. Carter's Mussel
Carter’s Freshwater Mussel is the only native freshwater mussel found in south-western Australia.
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)

Suitable habitat for Carter’s Freshwater Mussels was present where the Development Envelope
crosses Wungong Brook and in Sanctuary Lake and Wright Lake. The mussel was recorded at all
three locations, with lower densities apparent within the lake systems.

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 causing increased turbidity. Reservoir dewatering and
declining rainfall also appear to have had a negative effect on populations (Klunzinger 2012).

Potential impacts

The Proposal will minimise direct impact on habitat suitable for Carter’s Freshwater Mussel.

Minor controlled works will occur in Wungong Brook, including removal of historic pylon and
installation of two single span bridges for the rail and PSP/access track. The intended bridge
designs includes sufficient span to avoid any encroachment into the riverbed. The Proposal will
remove 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 Wungong 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).

Proposed works may require clearing of riparian vegetation and vehicle movements adjacent to the
brook. This may temporarily affect water and habitat quality in downstream receiving environments
through erosion, siltation and sedimentation. Physical alteration of the channel bed during
construction has potential to affect downstream populations. Individual mussels present in the
brook may be impacted, unless identified and translocated prior to works. Although expected to be
minimal, some groundwater drawdown in Wungong Brook could occur from dewatering of
excavations below the water table and construction water abstraction.

Growth of Cenchrus macrourus (African Feather Grass) has the potential to indirectly impact
Carter’s Freshwater Mussel habitat.

Assessment of significance

The Proposal has the potential to impact potential habitat for the species. The MNES Significant
Impact Guidelines 1.1 (DotE 2013) outline criteria to be assessed in determining whether an action
is likely to have a significant impact on a vulnerable species. An assessment of impacts against the
Significance Impact Guidelines for MNES is provided in Table 77.
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Table 77 Assessment of significance

EPBC Act criteria Assessment of significance

Lead to a long-term
decrease in the size of
an important population
of a species

The Proposal will be designed to minimise impact on suitable habitat within
Wungong Brook. Prior to works, individuals will be identified and translocated
to suitable habitat nearby. The proposed works, including removal of pylon
and installation of two single span bridges, will be short term, temporary and
designed to avoid impacts to Wungong Brook and aquatic habitat. 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
downstream will not be impacted by the Proposal. The Proposal will not have
a significant impact on the size of the population.

Reduce the area of
occupancy of an
important population

Suitable habitat for this species is known to occur in Wungong Brook and
within the Development Envelope. The Proposal will be designed to minimise
impacts on suitable habitat. The proposed bridge at Wungong Brook will not
interfere with the water course and will allow for movement of the species
when water is flowing. Proposed works to remove the pylon will be temporary
and short term. The Proposal is unlikely to impact the known occupancy of
the species up and downstream of the Development Envelope.

Fragment an existing
important population
into two or more
populations

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

Adversely affect habitat
critical to the survival of
a species

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

Disrupt the breeding
cycle of an important
population

As the Proposal will maintain the integrity of the Wungong Brook channel, the
action will not disrupt the breeding cycle of a population.

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

The Proposal will not fragment or significantly impact surface water flows at
Wungong 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.

Result in invasive
species that are harmful
to a vulnerable species
becoming established in
the vulnerable species
habitat

The Proposal will not alter the waterways or cause the introduction of
invasive species. Neither the Proposal's construction nor operational
activities introduce invasive species.

Introduce disease that
may cause the species
to decline

The Proposal will not introduce disease to an extent that will cause the
species to decline. Neither the Proposal's construction nor operational
activities introduce disease.

Interfere substantially
with the recovery of a
species

The Proposal will not interfere with the recovery of the species and is unlikely
to have any long terms impacts upon species numbers. Bridge structures are
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thought to create shade and may potentially offer potential habitat for this
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 2018). Table 78 presents an assessment against criteria outlined in the
conservation advice.

Table 78 Assessment against criteria outlined in the conservation advice

Threat Comment

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

The Proposal 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 Wungong Brook. The Proposal will not increase this threat.

Water extraction,
dehydration, heat stress

Management measures will be implemented to ensure groundwater
drawdown does not have a significant adverse impact on wetlands within and
adjacent to the Development Envelope. Measures contained in a Dewatering
Plan will be implemented 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 Proposal has the potential to cause elevated nutrient levels that could
discharge to wetlands during operation. PTA is proposing to implement Water
Sensitive Urban Design (WSUD) measures to ensure any nutrient laden
runoff is managed before being discharged to the environment. The operation
of the rail corridor across Wungong 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 Proposal. With appropriate WSUD measures
integrated into station design, the Proposal will not cause an increase in
nutrient runoff into the habitats occupied by the species. The Proposal is not
expected to increase this threat to the species.

Cattle tramping The Proposal is likely to significantly reduce the cattle access to potential
habitat, thus potentially improving habitat quality for the species. The
Proposal will not increase this threat to the species.

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

The Proposal is unlikely to result in significant impacts to Carter’s Freshwater Mussel.

The Proposal will be designed to minimise direct impact on suitable habitat. The Proposal will
remove a permanent structure (pylon) within brook itself and the single span bridge designs
include sufficient span to minimise encroachment into the riverbed. The bridge infrastructure will
not significantly alter the physical structure or ecological function of Wungong 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).

Proposed works may require clearing of riparian vegetation and vehicle movements in or adjacent
to the brook. This may temporarily affect water and habitat quality in downstream receiving
environments through erosion, siltation and sedimentation.

If direct impact to the streambed/ lakebed occur, susceptible populations with potential to be
impacted will be relocated in accordance with relevant guidelines and best management practices.
Any such translocation will be documented and undertaken by a suitably qualified fauna specialist
in consultation with DBCA.

If construction water quality monitoring indicates that mussel habitats are being impacted, the
extent of impacts will be established, and appropriate responses implemented in consultation with
DBCA. Potential responses include implementation of erosion controls and translocation of
mussels from the area of impacts.

11.6. Migratory species

The EPBC Act PMST identified 19 migratory species potentially occurring within the Development
Envelope; all of which were assessed as unlikely to occur in the vicinity of the Project footprint and
no further assessment was required Table 79.

Table 79 Listed migratory species that may occur in the vicinity of the Proposed Action

Species Status Likelihood

Apus pacificus
Fork-tailed
Swift

Migratory Unlikely. Almost exclusively aerial, and a non-breeding visitor to Australia
(DotE, 2015), rarely seen roosting on land.

Actitis
hypoleucos
Common
Sandpiper

Migratory Unlikely. Widespread throughout Australia, with few important sites on the
continent. Visit Australia during the non-breeding season. Preferred habitat
is coastal wetlands with muddy margins or rocky shores but also been
recorded in inland wetlands and dams (DotE, 2015).

Calidris
acuminata
Sharp-tailed
Sandpiper

Migratory Unlikely. Widespread in Western Australia from the Pilbara region to the
south-west.

Calidris
melanotos
Pectoral
Sandpipe

Migratory Unlikely. Breeds in the northern hemisphere and is a regular though
uncommon summer visitor to Australia (Pizzey & Knight, 2007); rarely
recorded in WA (DotE, 2015).

Calidris
ruficollis Red-
necked Stint

Migratory Unlikely. Greatest densities in Victoria and Tasmania. The nearest
internationally important site for the species is the Alfred Cove Nature
Reserve on the Swan River (DotE, 2015).
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Calidris
subminuta
Long-toed
Stint

Migratory Unlikely. Breeds in the northern hemisphere, migrates to northern and
coastal Australia where it occupies weedy margins of shallow wetlands,
sewage ponds and tidal mudflats (Pizzey & Knight, 2007), generally found
on the coast in WA (DotE, 2015).

Charadrius
dubius Little
Ringed Plover

Migratory Unlikely. No current known sites of international importance to the species
on mainland Australia or offshore islands (Wetlands International, 2008).

Gallinago
megala
Swinhoe's
Snipe

Migratory Unlikely. Distributed throughout Western Australia, particularly in the
Kimberley region (Johnstone & Storr, 1998).

Limosa limosa
Black-tailed
Godwit

Migratory Unlikely. Found in all states and territories of Australia however it typically
inhabits coastal regions concentrating in the north (DotE, 2015).

Numenius
minutus Little
Curlew

Migratory Unlikely. When in Australia this species occupies dry grass plains,
floodplains, margins of drying swamps, tidal mudflats, crops and sewage
ponds (Pizzey & Knight, 2007).

Pandion
haliaetus
Osprey

Migratory Unlikely. Occurs in littoral and coastal habitats and terrestrial wetlands of
tropical and temperate Australia and offshore islands but can travel inland
along major rivers.

Philomachus
pugnax Ruff
(Reeve)

Migratory Unlikely. Uncommon migrant to coastal Australia.

Tringa
glareola Wood
Sandpiper

Migratory Unlikely. Occupies wetland margins, saltmarshes and sewage ponds
(Pizzey & Knight, 2007).

Tringa
nebularia
Common
Greenshank

Migratory Unlikely. Found in inland wetlands and sheltered coastal habitats (DotE,
2015).

Tringa
stagnatilis
Marsh
Sandpiper

Migratory Unlikely. Scattered records exist in WA and are found mainly near the
coast (DotE, 2015). This species occupies wetlands of varying salinity
including fresh, sewage ponds and estuaries (Pizzey & Knight, 2007).



Public Transport Authority 364

11.7. Potential impacts

Potential impacts to MNES during design and development of the Proposal are summarised in
Table 80.

Table 80 Summary of potential impacts to MNES

Stage Type Activities Impacts
Construction Direct Vegetation clearing for

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

Permanent loss of 2.83 ha of TEC
Corymbia calophylla - Kingia australis
woodlands habitat (FCT3a), 8.65 ha of
moderate or higher quality foraging
habitat for Black Cockatoo and up to
139 potential breeding trees, including
8 hollow bearing trees not suitable for
black cockatoos; and, potential for
injury/mortality of Black Cockatoos
from vehicle strike.

Construction Direct Wungong Brook works Injury/mortality of Carter’s Freshwater
Mussel in Wungong Creek. Increased
sedimentation. Changed hydrology.
Dewatering.

Construction Indirect Accidental clearing or
disturbance to  native
vegetation. Cut and fill works.
Soil compaction. Temporary
groundwater abstraction for
construction water supply and
temporary dewatering for
construction purposes.
Disturbance to Wungong
Brook riverbed leading to
increase sediment loads
migrating downstream.

Introduction and spread of declared
pests and other weed species.
Introduction and spread of
Phytophthora dieback. Decline in TEC
as a result of groundwater drawdown.
Degradation of Carter’s Freshwater
Mussel habitat from dewatering,
changed hydrology, increased
sediment loads or contamination of
surface waters. Disruption or
disturbance to fauna as a result of
noise, vibration, light and dust.

Operation Indirect Operation and maintenance of
the railway line. Operation of
plant and machinery and
service vehicles. Operation
and maintenance of the
electrified railway line.

Introduction and spread of declared
pests and other weed species.
Introduction and spread of dieback.
Injury/mortality of Black Cockatoos
from train strike.
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11.8. Mitigation

The PTA will apply the mitigation hierarchy to avoid, minimise, mitigate and rehabilitate potential 
direct (Table 81) and indirect (Table 82) impacts to MNES during design and development of 
the Proposal.

Table 81 Direct impacts

Potential
impacts

Assessment of impacts Preliminary mitigation hierarchy

Removal of up
to 2.83 ha of
TEC

The Proposal will impact up to
2.83 ha of TEC by clearing to
widen the rail corridor. Any
clearing represents an impact
to habitat critical to the survival
of the TEC; however, it is
unlikely to cause further
fragmentation that leads to a
decline of ecological attributes
of the community. The
Proposal will not adversely
affect the heavy soils,
superficial groundwater and/or
surface water.

Avoid: Prioritise avoidance of TEC habitat when
siting infrastructure. Demarcate no go areas to be
avoided. Avoid habitat in Excellent condition.
Minimise: Minimise clearing. Rehabilitate: Residual
impacts will be mitigated through offsets and
rehabilitation measures.

Removal of up
to 8.65 ha
quality Black
Cockatoo
foraging
habitat

The Proposal will impact up to
8.65 ha of quality foraging
habitat by clearing, which is
not considered significant
change to extent or
fragmentation in the regional
context with significant extent
of good quality foraging habitat
available in the adjacent
Reserves.

Avoid: Prioritise avoidance of habitat and potential
breeding trees when siting infrastructure. Demarcate
no go areas to be avoided. Minimise: Not applicable.
Rehabilitate: Residual impacts will be mitigated
through offsets and rehabilitation measures. Adopt
recovery actions to improve overall condition of
remaining TEC and reduce levels of threat though
protective fencing, restorative weed management
and land management practices to maintain
hydrology and 'normal' groundwater levels and
quality consistent with past recovery plans (DEC
2011). Indirect impacts on wetland hydrology and
water quality will be mitigated and managed through
sensitive design and erosion and sediment control
measures. Strategic land management strategies
such as restricted access, fire and weed
management has potential to improve the condition
of this TEC in adjacent areas.

Removal of up
to 139
potential
breeding trees
for Black
Cockatoo

The Proposal will not impact
on known breeding or roosting
habitat; however, up to 139
potential breeding trees may
be impacted, including 8
hollow bearing trees not
currently suitable for black
cockatoo.

Avoid: Design to avoid potential breeding trees,
where practical. Minimise: Not applicable.
Rehabilitate: Not applicable.
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Potential
impacts

Assessment of impacts Preliminary mitigation hierarchy

Injury/mortality
of black
cockatoos
from vehicle
and/or train
strike

Injury of Black Cockatoos may
occur from vehicle movement
during construction activities or
train passage during
operation. Black cockatoos are
known to drop to the ground
when they alight from a
foraging location, and this
increases the risk of vehicle
strike when adjacent to
transport corridors. Habitat that
attracts black cockatoos to
forage adjacent to transport
corridors increases the risk of
vehicle impact resulting in
mortality and injury.

Avoid: Not applicable. Minimise: Proposal includes
high fencing to deter Black Cockatoos from entering
the rail corridor. No Black Cockatoo foraging species
will be planted near the train corridor for landscaping
to deter use of these areas by Black Cockatoos.
Rehabilitate: Not applicable.

Injury/mortality
of Carter’s
Freshwater
Mussel

Proposed works in Wungong
Brook, including removal of
pylon and construction of the
bridge, has potential to impact
individuals and suitable habitat
for Carter’s Freshwater
Mussel.

Avoid: Not applicable. Minimise: Relocate
susceptible populations in accordance with relevant
guidelines and best management practices.
Translocation will be documented and undertaken by
a suitably qualified fauna specialist in accordance
with the Environmental Management Plan
Guidelines (Commonwealth of Australia 2014) and
in consultation with DBCA. Rehabilitate: Not
applicable.

Table 82 Indirect impacts

Potential impacts Assessment of impacts Preliminary mitigation
hierarchy

Edge effects Potential for vegetation condition to
decline adjacent to the alignment
where it traverses previously
uncleared areas.

Avoid: Not Applicable. Minimise:
Design maintains existing rail
alignment, limiting edge effects.
Rehabilitate: Not Applicable.

Introduction/ spread of
dieback from
contaminated machinery,
equipment and vehicles,
movement of dieback
infested soil into dieback
free areas and imported
construction materials
containing dieback

Dieback has the potential to
significantly impact the quality of the
TEC habitat adjacent to the
Development Envelope. Foraging,
roosting and potential nesting habitat
for Black Cockatoo species is
susceptible to impacts from dieback.
Inappropriate construction
management practices have the
potential to spread the dieback
infestation into the dieback free area
or other areas throughout the
Development Envelope and adjacent
areas.

Avoid: Not Applicable. Minimise:
Control land access and implement
hygiene measures. Rehabilitate: Not
Applicable.
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Potential impacts Assessment of impacts Preliminary mitigation
hierarchy

Introduction/ spread of
weeds by way of natural
spread from cleared
areas, imported on
machinery, vehicles and
equipment, or in imported
materials.

Weeds have the potential to have a
significant impact on habitat quality
and as such, have the potential to
indirectly impact the TEC habitat.
Cenchrus macrourus (African
Feather Grass) has the potential to
indirectly impact Carter’s Freshwater
Mussel habitat. Inappropriate
construction management practices
have the potential to spread weed
infestation throughout the
Development Envelope and adjacent
areas.

Avoid: Not Applicable. Minimise:
Strategic land management
strategies such as restricted access,
fire and weed management and
operational controls such as topsoil
management, weed/seed
inspections and brush down
procedures. Rehabilitate: Topsoil to
be managed to reduce the weed
seed bank prior to reuse for
rehabilitation or landscaping.

Groundwater drawdown
from dewatering and
abstraction

Construction of the Proposal will
require periods of groundwater
abstraction and dewatering to occur.
Abstraction will be required to source
a construction water supply, and
dewatering will occur where the
groundwater levels need to be
reduced to facilitate excavations for
construction purposes. There is the
potential for unmanaged groundwater
drawdown to impact the TEC habitat
adjacent to the Proposal. Dewatering
also has the potential to impact
wetlands, and therefore potentially
impact the Carter’s Freshwater
Mussel.

Avoid: Groundwater drawdown and
abstraction will be managed to avoid
reduced water levels in brook and
wetlands adjacent to the
Development Envelope. Minimise:
Where groundwater drawdown
impacts are determined to be
unavoidable, management
measures will be implemented to
reduce the depth and duration of
drawdown at wetlands and
permanent pools outside the
Development Envelope.
Groundwater abstraction and
drawdown will be managed in such a
way as to avoid any indirect impacts
on downstream. Rehabilitate: Not
Applicable.

Sedimentation and water
quality for bridge
construction at Wungong
Brook

The Wungong Brook provides highly
suitable habitat and is likely to be
providing a refuge for the species.
This species is known to occur within
the Footprint, and indirect impacts
associated with increased sediment
loads also has the potential to impact
populations downstream from the
Proposal.

Avoid: Sensitive design and bridge
construction avoids installation of
permanent structures in the water
way, ensuring stream flow will be
maintained. Minimise: Mitigation
measures such as silt curtains and
anti-erosion matting on river banks
to manage surface water runoff from
disturbed areas during construction
and minimise impacts of turbidity
and sedimentation impacts
downstream Spoil generated by
piling operations will be transported
off site progressively to mitigate
possible contamination of Wungong
Brook. Rehabilitate Not Applicable
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12. Offsets
12.1. Introduction

The PTA has conducted an environmental impact assessment for the Proposal. Significant residual
environmental impacts remain despite the PTA undertaking avoidance and minimisation measures.
The PTA are proposing offsets to counterbalance the significant residual impacts to flora and
vegetation, terrestrial fauna and inlands water factors.

The PTA have developed an offset strategy in Appendix R. This Offset Chapter outlines the key
elements of the offset strategy.

The purpose and scope of this Offset Chapter is:
 To summarise the Proposals’ significant residual environmental impacts to State listed

environmental values and Matters of National Environmental Significance (MNES).
 Quantify the quantum of impact and offset extent required to counterbalance the Proposal’s

significant residual environmental impacts by applying the WA Environmental Offsets Template
(EPA 2014) and/or the Commonwealth Offsets Assessment Guide.

 Identify potential offsets that meet offset requirements, are appropriate and feasible and are in
accordance with State and Commonwealth environmental offsets policy and guidance.

 Demonstrate that sufficient offset sites exist and that the PTA can counterbalance the
Proposal’s significant residual environmental impact to meet the EPA’s objective.

12.2. EPA objective

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

12.3. Policy and guidance

12.3.1. EPA guidance
 Environmental Protection Act 1986 (GoWA 2020)
 Western Australian Environmental Offsets Policy (GoWA 2011)
 Western Australian Environmental Offsets Guidelines (GoWA 2014)
 Western Australian Environmental Offsets Template (EPA 2014)
 State Planning Policy 2.8 (SPP 2.8) (WAPC 2010)

12.3.2. EPBC guidance
 Environment Protection and Biodiversity Conservation Act 1999 (Australian Government 2020)
 EPBC Act Environmental Offsets Policy (DSEWPaC 2012)
 Commonwealth Offsets Assessment Guide
 Commonwealth How to use the Offsets assessment guide (DSEWPaC 2012)
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12.3.3. Other policy and guidance
 Approved Conservation Advice for Corymbia calophylla - Kingia australis woodlands on heavy

soils of the Swan Coastal Plain (DotEE 2017)
 Corymbia calophylla - Kingia australis woodlands on heavy soil (Swan Coastal Plain

Community type 3a - Gibson et al. 1994), Interim Recovery Plan 2011-2016 (DEC 2011)
 Corymbia calophylla - Kingia australis woodlands on heavy soil (Swan Coastal Plain

Community type 3a - Gibson et al. 1994), Interim Recovery Plan 2000-2003. Interim Recovery
Plan No. 59 (Blyth & English 2000)

 Carnaby’s cockatoo (Calyptorhynchus latirostris) Recovery Plan. Department of Parks and
Wildlife, Perth, Western Australia (DPaW 2013)

 Carnaby’s Cockatoo in Environmental Impact Assessment in the Perth and Peel Region, EPA,
Western Australia (EPA 2019)

 Approved Conservation Advice for Calyptorhynchus banksii naso (Forest Red-tailed Black
Cockatoo) (DEWHA 2009)

 Conservation Advice Calyptorhynchus baudinii Baudin's cockatoo (TSSC 2018)
 Forest Black Cockatoo (Baudin’s Cockatoo Calyptorhynchus baudinii and Forest Red-tailed

Black Cockatoo Calyptorhynchus banksii naso) Recovery Plan. Department of Environment
and Conservation, Perth (DEC 2008)

 Revised draft referral guideline for three threatened black cockatoo species: Carnaby’s
Cockatoo, Baudin’s Cockatoo and the Forest Red-tailed Black Cockatoo (DotEE 2017)

 EPBC Act referral guidelines for three threatened black cockatoo species (DSEWPAC 2012)

12.4. Significant residual environmental impacts

The PTA has assessed the significant residual impacts of the Proposal through this environmental
impact assessment and application of the Residual Impact Significance Model (RISM). The RISM,
as per Figure 3 in the WA Environmental Offsets Guidelines, is in Table 83.

The location and condition of significant residual impacts from the Proposal is in Figure 46 to
Figure 48.



Residual Impact Significance Model (adapted from Figure 3 on page 11 of the WA Environmental Offsets Guidelines)

Benthic habitat and communities

Clearing Principles Rare flora Threatened ecological communities Remnant vegetation Wetlands and waterways Conservation areas High biological diversity Black cockatoo habitat Carter's freshwater mussel habitat Quenda

Residual impact that is environmentally 
unacceptable and cannot be offset

None None None None None None None None None

Significant residual impacts that will require an 
offset -

All significant residual impacts to species and 
ecosystems are protected by statute or where 
the cumulative impact is already at a critical 
level

None Permanent loss of:
• 2.83 ha of Corymbia calophylla - Kingia 
australis woodlands on heavy soils (SCP 3a) 
threatened ecological community

None Permanent loss of:
• 2.6 ha of Conservation Category Wetlands retaining conservation value 
including 2.6 ha of vegetation associated with Conservation Category 
Wetlands

Permanent loss of:
• 1.5 ha of vegetation associated with 
Bush Forever sites no. 264 (1.29 ha), 266 
(0.21 ha) and 350 (0.04 ha)

None Permanent loss of:
• 61.2 ha of black cockatoo foraging habitat including:
- 8.7 ha of foraging habitat for Baudin's cockatoo classified
entirely as moderate value foraging habitat
- 19.4 ha of foraging habitat for Carnaby's cockatoo 
comprised of 8.7 ha of moderate value foraging habitat
and 10.7 ha of low value foraging habitat
- 61.2 ha of foraging habitat for forest red-tailed black 
cockatoo comprised of 8.7 ha of moderate to high value 
foraging habitat and 52.5 ha of low value foraging habitat
• 139 black cockatoo potential breeding trees (trees with
Diameter Breast Height (DBH)> 500mm); 8 with hollows 
not suitable for black cockatoos

None None

Significant residual impacts that may require 
an offset - 

Any significant residual impacts to potentially 
threatened species and ecosystems, areas of 
high environmental value or where the 
cumulative impact may reach critical levels if 
not managed

None None None None None None None None None

Residual impacts that are not significant

Removal of up to three 
individuals of Priority 2  listed 
Johnsonia pubescens  subsp. 
cygnorm , with the potential to 
indirectly impact on two 
additional individuals, one 
located within the Development 
Envelope and one located 
adjacent to the Development 
Envelope. The removal of three 
individuals represents an 
approximate 0.313% loss of the 
total estimated population of 
the taxon. The direct impact of 
the Proposal on J. pubescens 
subsp. cygnorum  is therefore 
unlikely to be significant. 
Potential indirect impacts will be 
adequately managed to avoid 
signficant impacts.

None • 5.7 ha of planted/ revegetation of both
native, non-local natives and introduced 
species
• 10.8 ha of native vegetation in
Completely Degraded condition
• 9.8 ha of native vegetation associated
with  Multiple Use Wetlands in Good to 
Completely Degraded Condition.

• 9.8 ha of vegetation as associated with Multiple Use Wetlands.
• 0.9 ha of Conservation Category Wetlands identified as being significantly
altered and no longer representative of the Conservation Category 
Wetlands management category

• 2.6 ha of Bush Forever that is cleared
land

None • 61.4 ha of negligible black cockatoo foraging habitat Temporary and localised direct impacts to part of a 
known population of Carter’s freshwater mussel 
surrounding the bridge location. Susceptible 
populations will be translocated in accordance with 
relevant guidelines and best management practices. 

Rail alignment provides Quenda habitat and 
movement corridors. Culverts will be installed to 
faciltiate quenda movement between Lambert Lane 
Nature Reserve and Fletcher. Given the proximity of 
the Development Envelope to larger areas of similar 
or better quality habitat, the Proposal is not likely 
to significantly impact the species. 

Assessment

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

There are no impacts to rare 
flora. Impacts to Priority 2 flora 
are not likely to result in the 
species being listed as rare 
under the WA Act or listed as 
threatened under the EPBC Act. 
The PTA considers the EPA 
objective for flora will be met.

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

In considering potential impacts to flora and 
vegetation, and the avoidance and mitigation 
measures proposed to address those potential 
impacts of the Proposal and the 
implementation of the environmental offsets, 
the PTA considers the EPA objective for 
vegetation will be met.

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

In considering potential impacts to flora 
and vegetation, and the avoidance and 
mitigation measures proposed to address 
those potential impacts of the Proposal 
and the implementation of the 
environmental offsets, the PTA considers 
the EPA objective for flora and vegetation 
will be met.

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

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

The PTA is confident that all indirect impacts and construction related 
impacts can be managed through the implementation of mitigation 
measures so that adverse impacts on inland waters can be avoided or 
minimised. Where significant residual impacts to Conservation Category 
Wetlands remain, the PTA will counterbalance these impacts through an 
offset strategy.

In considering potential impacts to flora and vegetation, and the avoidance 
and mitigation measures proposed to address those potential impacts of 
the Proposal and the implementation of the environmental offsets, the 
PTA considers the EPA objective for flora and vegetation will be met.

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

In considering potential impacts to flora 
and vegetation, and the avoidance and 
mitigation measures proposed to 
address those potential impacts of the 
Proposal and the implementation of the 
environmental offsets, the PTA considers 
the EPA objective for flora and 
vegetation will be met.

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

The survey area is representative of the 
floristic diversity of the local area - the project 
meets this objective.

In considering potential impacts to flora and 
vegetation, and the avoidance and mitigation 
measures proposed to address those potential 
impacts of the Proposal and the 
implementation of the environmental offsets, 
the PTA considers the EPA objective for flora 
and vegetation will be met.

EPA Objective:
To protect terrestrial fauna so that biological diversity and 
ecological integrity are maintained

The PTA considers that through implementation of the 
mitigation hierarchy, application of the management 
actions, and implementation of offsets to compensate for 
significant residual impacts, the Terrestrial Fauna 
environmental factor can be managed during the 
construction and operation of the Proposal to meet the 
EPA's objective to protect terrestrial fauna so that 
biological diversity and ecological integrity are maintained.

EPA Objective:
To protect terrestrial fauna so that biological 
diversity and ecological integrity are maintained

The PTA considers that through implementation of 
the mitigation hierarchy and application of the 
management actions,  the Terrestrial Fauna 
environmental factor can be managed during the 
construction and operation of the Proposal to meet 
the EPA's objective to protect terrestrial fauna so 
that biological diversity and ecological integrity are 
maintained.

EPA Objective:
To protect terrestrial fauna so that biological 
diversity and ecological integrity are maintained

The PTA considers that through implementation of 
the mitigation hierarchy and application of the 
management actions,  the Terrestrial Fauna 
environmental factor can be managed during the 
construction and operation of the Proposal to meet 
the EPA's objective to protect terrestrial fauna so 
that biological diversity and ecological integrity are 
maintained.

Part IV Environmental Factors

Vegetation and flora
Subterranean fauna

Benthic habitat and communities
Marine fauna

Benthic habitat and communities
Terrestrial fauna

Table 83 Residual Impact Significance Model
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Figure 46  | Significant Residual Impacts - Threatend Ecological Communities
(TEC), Consevation Category Wetlands (CCW) and Bush Forever

Conservation Category Wetlands
(CCW) Bush Forever (Condition)

Excellent
Good
Degraded
Completely Degraded



G

GG

G

"X

"X

Armadale
Station

Sherwood
Station

So
uth

 W
es

ter
n H

wy

Armadale Rd

Alb
an

y H
wy

Railway Av

Third Rd

Church
 Av

Legend
Footprint
Development Envelope
Indicative Railway Alignment

"X Existing Railway Station
G Rail Crossing

Document Path: \\ptcvwpfsnm01\IPLS_GIS\PROJECTS\02_ByfordRail\MAPS_001_200\PTA-GIS-BRE-0034-0042.mxd

¯

Base Data: Nearmap 2019, Landgate 2019, Sources: Esri, HERE, Garmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, METI, Esri China (Hong Kong), Esri Korea, Esri (Thailand), NGCC, (c) OpenStreetMap contributors, and the GIS User Community

0 200 400 m

Date Printed: 13/04/2021
Created By: R.McGregor
Approved by: J.Stewart
File: PTA-GIS-BRE-0034-0042
Scale:                      @ A4
Coordinate System: GDA 1994 MGA Zone 50

1:15,000

G

GG

G

"X

"X

Armadale
Station

Sherwood
Station

So
uth

 W
es

ter
n H

wy

Armadale Rd

Alb
an

y H
wy

Railway Av

Third Rd

Church
 Av

G

GG

G

"X

"X

Armadale
Station

Sherwood
Station

So
uth

 W
es

ter
n H

wy

Armadale Rd

Alb
an

y H
wy

Railway Av

Third Rd

Church
 Av

Bush ForeverConservation Category WetlandsThreatend Ecological Communities

B

A

C
D

METRONET | Byford Rail Extension
Figure 46A | Significant Residual Impacts - Threatend Ecological Communities
(TEC), Consevation Category Wetlands (CCW) and Bush Forever
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Figure 46B | Significant Residual Impacts - Threatend Ecological Communities
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Figure 47  | Significant Residual Impacts - Black Cockatoo Foraging Habitat
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Figure 47A | Significant Residual Impacts - Black Cockatoo Foraging Habitat
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Figure 47B | Significant Residual Impacts - Black Cockatoo Foraging Habitat
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Figure 47C | Significant Residual Impacts - Black Cockatoo Foraging Habitat
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Table 84 summarises the area of impact on each significant environmental value. The
Commonwealth Offsets Assessment Guide calculates the quantum of impact for each Matter of
National Environmental Significance that requires offsetting, based on the extent and quality of the
impacted area. The quantum of impact remains the same as the significant residual impact for
State (wetland and Bush Forever) offsets. The Draft Offset Strategy in Appendix R describes the
calculations in full.

Table 84 Summary of the Proposal's significant residual environmental impacts

Environmental value Statutory
classification

Significant
residual impact
to be offset
(Note A)

Quality of the
community/habitat in
the impact area (score
out of 10) (Note B)

Total
quantum of
impact (Note
C)

SCP3a State -
Commonwealth
- MNES

2.83 ha 6 1.70 ha

Carnaby’s Cockatoo
foraging habitat

State -
Commonwealth
- MNES

19.3 ha 3 5.8 ha

Forest Red-tailed Black
Cockatoo foraging habitat

State -
Commonwealth
- MNES

61.1 ha 3 18.3 ha

Baudin’s Cockatoo foraging
habitat

State -
Commonwealth
- MNES

8.65 ha 6 5.2 ha

Black Cockatoo potential
breeding trees

State -
Commonwealth
- MNES

139 trees NA 139 trees

Conservation Category
Wetlands (assessed as high
conservation value)

State 2.6 ha NA 2.6 ha

Bush Forever (areas with
remnant native vegetation)

State - SPP 2.8 1.54 NA 1.54

Notes
A - The PTA has quantified the significant residual impacts of the
Proposal through the Environmental Impact Assessment (conducted
within this document) and the Residual Impact Significance Model in
Table 83.
B – The PTA has applied an overall quality of 6 to the SCP 3a impact
area. This was based on a score of 7 for vegetation condition (72% (2.03
ha) in Good or better condition and 28% (0.8 ha) in Degraded condition,
reduced by 1 due to context, as the vegetation is a long, narrow strip
within an existing rail corridor.
The PTA has applied an overall quality of 3 to the Carnaby’s cockatoo
foraging habitat impact area. Bamford (2021) assigned a value of 4 to
8.65 ha of moderate quality Carnaby’s cockatoo foraging habitat and a
value of 2 to 10.67 ha of low value Carnaby’s cockatoo foraging habitat.
Using a weighted average the value of Carnaby’s cockatoo foraging

habitat in the impacted area is 2.9, rounded to 3 for use in the
Commonwealth Offsets Assessment Guide.
The PTA has applied an overall quality of 3 to the forest red-tailed black
cockatoo foraging habitat impact area. Bamford (2021) assigned a value
of 7 to 8.65 ha of moderate quality forest red-tailed black cockatoo
foraging habitat and a value of 2 to 52.49 ha of low value forest red-tailed
black cockatoo foraging habitat. Using a weighted average the value of
forest red-tailed black cockatoo foraging habitat in the impacted area is
2.71, rounded to 3 for use in the Commonwealth Offsets Assessment
Guide.
The PTA has applied an overall quality of 6 to the Baudin’s cockatoo
foraging habitat impact area. Bamford (2021) assigned a value of 6 to
8.65 ha of moderate quality Baudin’s cockatoo foraging habitat.
C – The PTA have applied the Commonwealth Offsets Assessment Guide
to obtain the total quantum of impact on SCP3a and black cockatoo
foraging habitat.
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12.5. SCP3a offset strategy

12.5.1. SCP3a occurrences
SCP3a is located between Ruabon (near Capel) and Guildford and is restricted to the Swan
Coastal Plan IBRA region (Figure 49). Results provided by DBCA from a threatened ecological
community search request of the corporate database indicate 41 registered occurrences totalling
196.2 ha, of which around 29.04 ha requires verification through floristic community type (FCT)
analysis.

Remaining patch sizes range from 0.2 ha to 33.8 ha. The largest occurrence is 33.8 ha, located in
the Shire of Waroona, approximately 70 km south of the Development Envelope. Approximately
22.4 ha is across 22 occurrences that are <2 ha. Approximately 68 ha is across 14 occurrences
that range in size from 2 ha to 10 ha. Five occurrences >10 ha account for 105 ha of SCP3a.

Land tenure is split between the DBCA (27 ha, 14%), LGA’s (95 ha, 49%), State (16 ha, 8%),
Private (36.4 ha, 19%) and road/rail reserves (21 ha, 11%).
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12.5.2. Methodology to identify suitable offset options for SCP3a
The PTA adopted the following methodology to identify suitable offsets for SCP3a:
 Literature review
 Conducted desktop assessments for sites containing SCP3a
 Consulted with key stakeholders
 Reconnaissance survey.

12.5.3. Types of offsets considered for SCP3a
The PTA considered the following types of offsets for SCP3a:
 Acquisition of private land containing existing occurrences of SCP3a
 Provision of funding to land managers for management of large occurrences of SCP3a
 Moving occurrences into secure conservation tenure
 Revegetation or rehabilitation of SCP3a occurrences (either to provide buffers to existing

occurrences or restore areas)
 Research projects.

12.5.4. Preferred offset for SCP3a
The preferred offset option for SCP3a is to locate and secure new occurrences of SCP3a. At this
stage this is unlikely, however if new occurrences are located as a result of the reconnaissance
survey the PTA will consider the feasibility of acquiring the site (or sites), engaging a land manager
and moving the site into conservation tenure.

Management of large, intact occurrences of SCP3a is a desirable offset option as it aligns with the
approved conservation plan and interim recovery plan, provides a high environmental outcome (i.e.
prevents degradation of, and/or maintains or improves the ecological community) and there is a
high degree of confidence in achieving the environmental outcome.

Revegetation of degraded occurrences has the potential to provide a high environmental outcome
(i.e. an increase to the extent of the ecological community) however, this comes with a degree of
risk and lower confidence in the outcome. Rehabilitating an ecological community to meet a floristic
community type level is difficult. Selecting the site needs to be done with care, considering the size
of the site, location of the occurrence within the patch of vegetation, current vegetation type and
condition, presence of weeds and/or dieback, soil type, landscape, hydrology, surrounding land
use and any other threatening processes. There are also potential impacts to revegetation from
environmental events such as climate change, fire or drought. To date revegetation works
conducted in the SCP3a community within Fletcher Park have been successful (ENV Australia
2010). The works were to small patches within good condition bushland.

The final offset strategy is likely to consist of a package of SCP3a offsets. The package would
predominantly include on-ground management actions at existing occurrences. This offers a high
confidence in achieving the outcomes and a low risk of loss. Revegetation, either within
management sites or at new sites, will be included, wherever feasible. Revegetation has a higher
risk and lower confidence in outcomes, but potentially a greater environmental outcome if
successful. Where practical and/or feasible, a change in land or conservation tenure (for example
transfer the land to the DBCA or LGA or increase the conservation classification/zoning) will also
be included in the offset package.
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12.5.5. Sites identified as potentially suitable offsets for SCP3a
Implementing the methodology and the offset type described above, the PTA have selected five
offset sites that it considers will demonstrate that sufficient viable offset sites exist, and that the
PTA are able to counterbalance the Proposal’s significant residual environmental impacts. The
location of these sites is in Figure 50.

The PTA selected these five offset sites from a list of available options. The sites highlighted in this
chapter are sites that, following consultation with the DBCA, City of Armadale and Shire of
Serpentine-Jarrahdale, are a high priority for management, have large occurrences of SCP3a and
are in close proximity to the SCP3a impacts. The current land managers have provided indicative
on-ground management actions, timings and costs for implementing the offsets.

Not all of the sites will form part of the final offset package. The PTA will revise the offset package
based on further discussions with stakeholders, the results of the reconnaissance survey and
continued investigations in these, and other potential, sites.
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Lambert Lane Nature Reserve

Lambert Lane Nature Reserve (R42044) is a 3.6 ha parcel of land vested with the Conservation
Commission of WA for the purposes of conservation of flora and fauna and managed by the DBCA.
Funding for long-term management of this occurrence, which is in excellent condition, provides a
good opportunity for persistence.

The Reserve is located adjacent to the Development Envelope and Footprint, on the west side of
the existing Australind rail reserve, north of Eleventh Road (Figure 51).

Lambert Lane Nature Reserve is part of Bush Forever site 264 and Greenways 106 and 128 as
identified in A  Strategic Plan for Perth’s Greenways (Tingay & Associates 1998). A 6.3 ha
conservation category wetland is located across the entire SCP3a occurrence.

The DBCA corporate dataset identifies occurrence LAMB01 as SCP3a Corymbia calophylla –
Kingia australis woodlands on heavy soils. The mapped area of LAMB01 is 5.4 ha, constituting
approximately 3% of all SCP3a occurrences. Approximately 3.6 ha of this occurrence is in Lambert
Lane Nature Reserve. The remaining 1.8 ha is within a long narrow (approximately 580 m by 30 m)
portion of the PTA rail reserve adjoining the Reserve.

Weed invasion and recreational impacts including illegal access pose the most significant threats
to this occurrence (DEC 2011). Additional threats include increasing urbanisation, edge effects
(particularly the rail reserve portion due to its long narrow shape), weeds, Phytophthora cinnamomi
(mapped in the north-eastern corner of the occurrence) and vandalism (DBCA. pers. comm.).

On ground conservation works at the Reserve has been largely limited to fence repairs and
maintenance (when they are cut and vandalised) and fire break maintenance. The DBCA
attempted to revegetate the Degraded patch in 2013 however were unsuccessful, predominantly
due to lack of resources to implement necessary watering and weed control over the time period
needed for the seedlings to become established (DBCA. pers. comm.).

The DBCA consider that funding to perform additional management actions and some revegetation
will provide long-term beneficial outcomes for this occurrence. An initial assessment by the DBCA
has identified that on-ground management of the occurrence will result in the vegetation quality
being maintained as a minimum, although improvements are expected.

Application of the Commonwealth Offsets Assessment Guide shows the 3.3 ha of SCP3a mapped
by (GHD 2021b) at Lambert Lane Nature Reserve provides 27.7% of the overall SCP3a offset
requirement. Details of the offset calculations are provided in the Draft Offset Strategy in
Appendix R.
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Watkins Road Nature Reserve

Watkins Road Nature Reserve (R 23012) is a 43 ha parcel of land vested with the Conservation
Commission of WA for the purposes of conservation of flora and fauna and managed by the DBCA.
While an existing nature reserve with vegetation in very good condition, long-term management of
this large intact area provides a good opportunity for persistence.

The Reserve is located approximately 1.5 km east of Mundijong in the Shire of Serpentine-
Jarrahdale and around 8.4 km south of the southern extent of the Proposal’s Development
Envelope (Figure 52).

The Reserve is a large patch of native vegetation within an area of cleared agricultural lands and
rural style properties. Watkins Road forms the Reserves southern border, the South Western
Highway is to the east and an unused rail line intersects the site. The Watkins Road Transfer
Station and Recycling Centre is located immediately east of the Reserve.

Watkins Road Nature Reserve is included in Bush Forever site no. 360, is an Environmentally
Sensitive Area and is part of Greenways 66 (Tingay & Associates 1998). A 0.9 ha conservation
category wetland is present within the Reserve however, no geomorphic wetlands underlay the
SCP3a occurrence (DBCA 2020).

The DBCA corporate dataset identifies occurrence WATKINS04 as SCP3a Corymbia calophylla –
Kingia australis   woodlands on heavy soils. The mapped area of WATKINS04 is 16.9 ha,
constituting approximately 9% of all SCP3a occurrences. The occurrence is present as one large
patch, most of which (around 15.5 ha) is within the DBCA reserve. Approximately 0.34 ha is within
the Watkins Road Transfer Station and Recycling Centre, 0.2 ha within PTA (rail reserve) land and
0.76 ha within a 2.4 ha freehold parcel along Watkins Road. Acquiring the freehold property and
adding to the conservation estate (as part of the Reserve) will improve the conservation tenure of
this small portion of the occurrence.

Also located within the Reserve is 12.7 ha of vegetation representative of SCP20b Banksia
attenuata and/or Eucalyptus marginata woodlands of the eastern side of the Swan Coastal Plain,
2.6 ha of vegetation representative of SCP02 Southern wet shrublands of the Swan Coastal Plain,
and significant flora taxa.

The Reserve is in a partially disturbed area due to sand mining, the recycling station, rural activities
and urban development. The Government of Western Australia (GoWA 2000) indicates >50% of
the vegetation condition is Excellent to Good and < 50% of is Good to Completely Degraded. The
DBCA mapped vegetation condition at the Reserve in 2009, however the PTA do not have access
to the data at this stage.

Over the past three years, on ground conservation works at Watkins Road Nature Reserve has
been largely limited to rubbish removal, fence repairs and maintenance (when they are cut and
vandalised) and fire break maintenance. The DBCA used grant funding to perform weed control in
2010-2013. There has been some additional but limited weed control associated with protection of
a rare flora population on the site.

Weed invasion poses the most significant threat to this occurrence. Additional threats include
increasing urbanisation and edge effects.

The DBCA consider that funding to perform additional management actions and some revegetation
will provide long-term beneficial outcomes for this occurrence. An initial assessment by DBCA has
identified that management of the occurrence will result in the habitat quality being maintained, as
a minimum, although improvements are expected.
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Application of the Commonwealth Offsets Assessment Guide shows the 15.5 ha of SCP3a at in
Watkins Road Nature Reserve in DBCA conservation tenure provides 129% of the overall SCP3a
offset requirement. Details of the offset calculations are provided in the Draft Offset Strategy in
Appendix R.
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Brickwood Reserve

Brickwood Reserve is a 45 ha bushland patch containing 40 ha of SCP3a and 17.7 ha of
conservation category wetlands. This relatively large occurrence in large intact bushland has a
good opportunity for persistence however it can benefit from additional weed control and increased
conservation tenure.

The Reserve is located approximately 1.4 km southwest of Byford town centre in the Shire of
Serpentine- Jarrahdale and 1.3 km south of the proposed Byford train station (Figure 53). The
Reserve includes the Shire of Serpentine-Jarrahdale Community Recreation Centre, Byford BMX
Club and Graceford Village Baptist Care (aged care home).

The Metropolitan Region Scheme (MRS) zones Brickwood Reserve as Parks and Recreation. The
site is a C class reserve for the purpose of recreation under the Shire of Serpentine-Jarrahdale
Local Planning Scheme (LPS) No.3. Brickwood Reserve is a Bush Forever site (No. 321), is an
Environmentally Sensitive Area and part of Greenways 62 (as identified in A Strategic Plan for
Perth’s Greenways (Tingay & Associates 1998)). The DBCA wetland mapping (DBCA 2020)
indicates 17.7 ha of conservation category wetland is within Brickwood Reserve.

The Reserve also contains several threatened plant species (Shire of Serpentine-Jarrahdale
2016).

The DBCA corporate dataset identifies two occurrences, BRICK01 and BRICK05 as SCP3a
Corymbia calophylla – Kingia australis woodlands on heavy soils. Occurrence BRICK01 is mapped
as 13.40 ha and BRICK05 as 26.7 ha, constituting 21% of all known SCP3a occurrences.

BRICK01 is located with two other TECs, 3.06 ha of dense shrublands on clay flats (SCP09) and
2.48 ha of Banksia attenuata and/or Eucalyptus marginata woodlands of the eastern side of the
Swan Coastal Plain (SCP20b). This occurrence is under management by the Shire.

BRICK05 is present as one large patch however falls across several land tenures. Around 22.2 ha
(83%) of the occurrence is under management of the Shire, including R17490 (management
authority to the Shire for Recreation) and R51101 (management authority to the Shire for
Community Centre, Conservation and Recreation). Around 3.2 ha (12%) of BRICK05 is under
management to the Baptist Church: 1.7 ha is Crown Reserve 37404 under a management order to
Baptist Church – Aged Care Homes and 1.5 ha is present on the occupied lot (Lot 108 on
P192036). The remaining 1.3 ha (5%) the SCP3a occurrence overlaps multiple cadastral parcels in
small extents ranging from 0.004 ha to 0.6 ha. The 0.6 ha extent falls within a planned road, as
part of development plans to the west of Brickwood Reserve.

The majority of BRICK05 is within a Crown Reserve vested with Shire of Serpentine-Jarrahdale.
The PTA are investigating options to move Brickwood Reserve into more secure conservation
tenure. This includes changing the zoning from recreation to conservation and changing the
vesting from current management bodies to the Shire.

Management of the entire occurrence by one land manager (for example the Shire) would allow for
a consistent approach to management.
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Occurrence BRICK01 is relatively undisturbed intact patch located on the southern side of Turner
Road. Threatening process to BRICK01 include dieback, weeds, encroaching urban development,
access by motorbikes, vandalism (arson), domestic dogs and cats, rubbish dumping, uplifting of
vegetation by land managers other than the Shire and the lack of a boundary between the sporting
area and vegetation. There is a risk of clearing of SCP3a in Recreation Road (this is not currently a
road but zoned to be a road as part of a proposed subdivision) and clearing for expansion of the
aged care home (SSJ pers. comm. 8/12/2020; Shire of Serpentine-Jarrahdale 2016) or change in
land use for the Baptist site.

Provision of resourcing for management actions to address threatening processes (including
fencing, weed control and firebreak management) and a change in conservation tenure, as part of
an offset package, would help to prevent the decline of this large occurrence of the ecological
community. The Briggs Park Brickwood Reserve Management Plan (Shire of Serpentine-
Jarrahdale 2016) lists other potential management actions. The PTA will continue to consult with
the Shire about which management actions, if any, are suitable or required as part of an offset
package and the potential to perform revegetation works within the occurrences.

Application of the Commonwealth Offsets Assessment Guide shows the 35.6 ha of SCP3a at
Brickwood Reserve under Shire management provides 178% of the overall SCP3a offset
requirement. Details of the offset calculations are in the Draft Offset Strategy in Appendix R.
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Fletcher Park

Fletcher Park (R14217) is a 19 ha area vested with City of Armadale for recreation. Management
of the northern portion of the Park has resulted in the SCP3a being in excellent condition. The
southern portion contains species that align with SCP3a, however FCT analysis did not classify the
vegetation as SCP3a. Additional management actions for the Park as a whole provide a good
opportunity for persistence, while the southern portion provides a good opportunity for
revegetation.

Fletcher Park is located adjacent to the Development Envelope, on the eastern side of the
Australind rail reserve, between Stone Street and Eleventh Road (Figure 51). The City of
Armadale lease approximately 11 ha of the Park to the Wallangarra Riding and Pony Club.
Environmental impacts occur as a result of the use of the central portion of the Park for equestrian
activities (ENV Australia 2010).

The Park is zoned Parks and Recreation under the Metropolitan Region Scheme (MRS) and City
of Armadale Town Planning Scheme 4. Fletcher Park is also a Bush Forever site (No. 264 which
includes Lambert Lane Nature Reserve) and an Environmentally Sensitive Area. Fletcher Park is
part of Greenways 106 and 128 (Tingay & Associates 1998). A 3.8 ha conservation category
wetland is located in the north-eastern part of Fletcher Park and a 6.33 ha conservation category
wetland is located running north-south along the Fletcher Park/Rail reserve boundary. The 6.33 ha
wetland will be impacted by the Proposal.

The DBCA corporate dataset identifies two occurrences, FLETCHER01 and FLETCHER02 as
SCP3a Corymbia calophylla – Kingia australis woodlands on heavy soils in and around Fletcher
Park. Occurrence FLETCHER01 is mapped as 3.6 ha and FLETCHER02 as 4 ha, constituting 4%
of all known SCP3a occurrences (2% in each occurrence).

FLETCHER02 is located in the north-eastern portion of Fletcher Park. This 4 ha occurrence is well-
managed. Revegetation projects, undertaken by a local Landcare group and as an offset for other
proponents, has occurred in this portion of SCP3a. Revegetation efforts have had successful
results, and there may be further scope for offsets to encompass other areas within the northern
section (ENV Australia 2010).

Occurrence FLETCHER01 is present in a 3.5 ha long narrow (approximately 973 m x 33 m) strip
across the rail reserve (3 ha) and Fletcher Park (0.5 ha) and will be impacted by the Proposal.

Although currently receiving a relatively high level of environmental management from the City, the
long term conservation status of Fletcher Park is arguably uncertain and would benefit from a
similar conservation status to that of Lambert Lane. The DBCA and City both consider that a
change in conservation tenure, where the City retains management authority, would result in a
long-term positive outcome (i.e. reduced risk of loss) for the occurrence. The risk of loss of the
north-eastern portion of Fletcher Park is relatively low, given the presence of the threatened
ecological community. Improvement to the land use and conservation zoning would help to reduce
the risk of loss further. The southern portion of Fletcher Park is at a higher risk of loss. The
vegetation condition in the southern area is in Degraded to Completely Degraded, in part due to
heavy weed infestation, and the area does not contain a threatened ecological community or
conservation category wetlands.

The Fletcher Park Bushland Management Plan (ENV Australia 2010) lists management actions,
but some of the management actions that are outside the scope (or City’s budget) that would
provide a long-term conservation outcome for SCP3a.
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The northern portion provides the opportunity/option to propagate from seed/cuttings in the area.
This would be a valuable exercise due to the number of unique/hard-to-find species being present.
Seed/cuttings will assist with potential revegetation, for example in the southern portion of Fletcher
Park. The northern portion also requires some repairs to fencing.

The southern portion of the Park (approximately 2.5 ha), immediately north of Eleventh Road, has
SCP3a indicator species and good canopy cover but a limited understory dominated by grassy
weeds (City of Armadale, pers. comm.). The vegetation condition is Degraded to Completely
Degraded and floristic community analysis did not establish the presence of SCP3a at this location
(GHD 2021a).

In addition to the weed infestation, the non-native planting and access by neighbouring properties
affect the southern area. There PTA are investigating the feasibility of performing some
revegetation works in this area. This would require almost complete removal of weeds, replanting
with local species representative of the SCP3a ecological community and removal of threatening
processes (for example horse riding). Establishing an ecological community that meets a specific
floristic community type such as FCT3a (SCP3a) is very difficult. However, with intensive
management and revegetation actions, establishment of an ecological community that closely
represents the Type 3 communities may be possible over time, however not guaranteed to floristic
community level (i.e. to FCT3a).

A feral animal control program, including installation of perimeter exclusion fencing around the
entirety of the Park, would afford protection the to the SCP3a occurrences within the Park.
Installation of habitat boxes for the Parks fauna would increase the conservation values of the
Park.

The PTA would expect that the on-ground management actions with the highest benefit would
occur in the first five years of management. For example, weed control and revegetation in the
degraded southern area. The PTA have a high level of confidence that the risk of loss of the
community in the northern portion is low, especially if there is a change in conservation tenure. The
confidence to revegetate areas to align with Type 3 communities in the southern portion is
moderate, with the key to success the ability to remove the weed infestation and allow the
understorey to recover. Previous revegetation works within the Park undertaken by the City and
local volunteer or Landcare groups has been successful.

Application of the Commonwealth Offsets Assessment Guide shows 2.5 ha of revegetation of the
southern portion Fletcher Park provides 25% of the offset requirement. Details of the offset
calculations are provided in the Draft Offset Strategy in Appendix R.

Rapids Road Bushland

Rapids Road Bushland is a 47.6 ha parcel of land containing a small occurrence of SCP3a. The
Western Australian Planning Commission purchased the site as part of its Green Program. While
this site only contains a small occurrence of SCP3a, there is the opportunity to move the site into
conservation tenure.

The site is located approximately 16 km to the southeast of the Development Envelope (Figure
54), is part of Bush Forever site 74 and contains approximately 15 ha conservation category
wetlands.
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The DBCA corporate dataset identifies occurrence PUNR02 as SCP3a Corymbia calophylla –
Kingia australis woodlands on heavy soils. The mapped area of PUNR02 is 1.78 ha, constituting
approximately 1% of all SCP3a occurrences. Approximately 1.5 ha of this occurrence is in the
Rapids Road Bushland site, the remaining approximately 0.28 ha is within the road reserve
adjoining the site. Also located within the site is approximately 5.8 ha of vegetation representative
of SCP07 Herb rich saline shrublands in clay pans and approximately 0.3 ha of vegetation
representative of SCP10a Shrublands on dry clay flats.

This site is currently WAPC freehold and acquired for conservation purposes. Although a relatively
large area of bushland it only has a small area of SCP3a. The benefit of this site as an offset is it
offers the opportunity to improve tenure (i.e. move into the conservation estate), improve habitat
quality or at least prevent further decline (for all three TECs on site), create a buffer for SCP3a,
and improve management (either with the DBCA or LGA as the land manager). This site is also
likely to provide some foraging habitat for black cockatoos, given the ecological communities
present contain black cockatoo foraging species.

Application of the Commonwealth Offsets Assessment Guide shows 1 ha of SCP3a at Rapids
Road Bushland provides 11.9% of the offset requirement. Details of the offset calculations are
provided in the Draft Offset Strategy in Appendix R.
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Summary of quantification of SCP3a offset extents

Table 85 summarises the extent of the SCP3a occurrence within DBCA/LGA/WAPC authority in
each of the five offset sites. It also indicates the percentage this extent provides of the overall
offset requirements. The Commonwealth Offsets Assessment Guide was used to calculate the
offset extents for SCP3a.

The PTA has consulted with key stakeholders and land managers and established that all five sites
are available for the PTA to use to offset significant residual impacts from the Proposal. The offset
type is on-ground management and revegetation (wherever feasible or appropriate). In addition,
the PTA is looking at options to increase the conservation status on LGA and WAPC land; and/or
change or increase the land and conservation tenure on land parcels containing SCP3a but not
under management authority of appropriate land managers.

The PTA is not proposing to use all five sites as an offset. Table 85 demonstrates that sufficient
offset sites exist, and are available to the PTA, to counterbalance the Proposals significant residual
environmental impact and meet the EPA’s objective.

The final offset package will also consider the results of the reconnaissance survey. The
reconnaissance survey may locate a new occurrence of SCP3a that the PTA can acquire for
management, revegetation or both.

Consultation around management actions, management period, land / conservation tenure is
ongoing. The PTA may undertake site surveys to confirm environmental values.

Table 85 Extent of SCP3a offset

Site name Extent of SCP3a with
DBCA/LGA/WAPC authority within
the site

Percentage of offset
requirements

Lambert Lane Nature
Reserve (R42044)

3.3 ha 27.7%

Watkins Road Nature
Reserve (R23012)

15.5 ha 129%

Brickwood Reserve
(CR17490)

35.6 ha 178%

Fletcher Park (CR14217) 2.5 ha 25%

Rapids Road Bushland 1 ha 11.9%
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12.5.6. Actions to finalise the SCP3a offset package
The PTA will continue to work with stakeholders and regulators to finalise the SCP3a offset
package. A brief description of actions to finalise the offset package for SCP3a is as follows:
 Review results of the reconnaissance survey
 Confirm ability to move sites/land parcels into a secure conservation tenure
 Plan for site surveys
 Confirm feasibility of offset sites and reach an agreement with each landowner/manager
 Develop specific and measurable success criteria, timelines and milestones with the land

manager.

As part of the implementation of the offset package the PTA will prepare and execute governance
documents between the PTA and land manager that describe each parties’ roles and
responsibilities including governance arrangements, management actions, financial arrangements
and reporting obligations.

12.5.7. Risks and contingency measures
The PTA consider the risk of not being able to provide an appropriate offset for SCP3a is low for
the following reasons.
 Stakeholders are supportive of the proposed options and are working co-operatively with the

PTA to refine the management and rehabilitation actions.
 The five potential management offset sites exceed the PTAs offset requirements.
 The PTA are still considering other DBCA and LGA sites containing SCP3a that would benefit

from management and/or revegetation.
 Surveys are ongoing to try to locate new occurrences of SCP3a, which may represent an

opportunity for a  land acquisition offset.
 The PTA are continuing to explore the possibility of changing the conservation tenure at some

sites.
 There are additional sites not discussed in this Draft Offset Strategy that may be suitable

offsets for this Proposal.

As a contingency, if the PTA cannot meet the SCP3a offset requirements, it will consider
offsetting the significant residual impacts to the SCP3a with another similarly endangered
threatened ecological community. It is common for SCP3a to be co-located with SCP20b and
SCP3c. This contingency action would only be proposed as a last resort, as it is the PTA’s
least preferred option and does not align to the approved conservation advice and offsets
guidelines.
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12.6. Black cockatoo offset strategy

12.6.1. Methodology to identify suitable offset options for black cockatoo    habitat
The PTA adopted the following methodology to identify suitable offsets for black cockatoo habitat:
 Review METRONET offset sites already allocated to the PTA
 Consultation with key stakeholders
 Discussions with the Murdoch University Black Cockatoo Research Team

12.6.2. Types of offsets considered for black cockatoo habitat
The types of offsets considered appropriate for black cockatoo habitat are as follows:
 Acquisition of private land containing black cockatoo habitat using established PTA black

cockatoo offset sites
 Co-locating black cockatoo habitat offsets with SCP3a offsets
 Moving sites containing black cockatoo habitat into secure conservation tenure
 Revegetation or rehabilitation of black cockatoo habitat

12.6.3. Site identified as a suitable offset for black cockatoo habitat
The Lowlands Nature Reserve is an established METRONET offset site. The PTA will offset black
cockatoo habitat at the Lowlands Nature Reserve because:
 the Reserve was purchased by the State to provide offsets for METRONET proposals
 is close to the impact area (within 12 km)
 contains similar foraging habitat for all three species of black cockatoo
 contains over 8,000 potential breeding trees
 contains other significant environmental values
 is established with DBCA commencing PTA funding management on 1 January 2021 and is

therefore cost effective
 is a large intact area of native vegetation/black cockatoo habitat in a relatively cleared

landscape
 was under threat from weeds, dieback and feral animals due to lack of resourcing and funding

to manage such a large area and
 will preserve black cockatoo habitat in the long-term.

12.6.4. Lowlands Nature Reserve
Suitability as a black cockatoo habitat offset site

The PTA is proposing to use the 1,138 ha Lowlands Nature Reserve in Mardella (Figure 55) as an
offset to counterbalance significant residual impacts to black cockatoo habitat from the Proposal.

Lowlands Nature Reserve is located approximately 40 km to the south of the Perth Central
Business District and 16.7 km south-east of Rockingham in the Shire of Serpentine- Jarrahdale.
The Reserve is approximately 12 km south of the Development Envelope.
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Lowlands Nature Reserve contains ecosystems that are under increasing threat on the Swan
Coastal Plain. This includes regionally significant areas of mature banksia woodland, four
conservation significant flora (two are listed as Endangered under the EPBC Act) and an intact
riverine system. The Reserve provides foraging and breeding habitat for black cockatoo’s. The
Serpentine River transects the central part of the Reserve, with the flooded gum woodlands
providing habitat for endangered and priority species, including the endangered Carter's freshwater
mussel, and native fish. Four regional vegetation complexes occur within the Reserve. Remnant
patches of scattered trees in the surrounding setting also provide some canopy connectivity.

Up until 2014, the Lowlands Nature Reserve was in private ownership. The Western Australian
(WA) Government purchased the site in 2014 to offset residual environmental impacts from the
Strategic Assessment of Perth and Peel Regions (SAPPR), of which the METRONET program was
included. To find such a large area of intact native bushland in excellent condition in a
predominantly cleared rural area provided a unique offset opportunity. Its inclusion in the
conservation estate is significant. In 2019, the WA Government allocated the entirety of the
Lowlands Nature Reserve to the PTA to meet METRONET offset requirements.

Given the size of the Lowlands Nature Reserve and the resources needed to maintain its
environmental values, along with the competition for DBCA resources to manage other
conservation reserves, the use of the Reserve as an offset ensures the DBCA has sufficient funds
to maintain its environmental values. To this end, the PTA and DBCA entered a memorandum of
understanding (MOU) in which the PTA agreed to provide funding to the DBCA to perform on-
ground management at the Reserve for seven years. The DBCA commenced management of the
Reserve under this agreement on 1 January 2021. Lowlands Nature Reserve is an advanced offset
site. That is, it has been established ahead of the impact being undertaken. Preserving the
Lowlands Nature Reserve will deliver long term environmental benefits, as it will preserve large
areas of Banksia Woodlands of the Swan Coastal Plain and black cockatoo habitat.

Lowlands Nature Reserve is classified as a Class ‘A’ conservation reserve and Bush Forever site
No. 368.

An environmental values assessment (GHD2020a) and application of the Commonwealth foraging
habitat scoring tool by GHD (2020b) shows that Lowlands Nature Reserve site provides 940 ha of
foraging habitat for black cockatoo’s (Figure 56) and has around 8,000 potential breeding trees. A
portion of the foraging habitat and potential breeding trees have been notionally allocated as
offsets for other METRONET Projects. Mixed Eucalyptus Banksia Woodland (940.3 ha) provides
very high quality foraging habitat for Carnaby’s cockatoo and high quality foraging habitat for
Baudin’s cockatoo and forest red-tailed black cockatoo (GHD 2020a, 2020b). There is access to
nearby water sources and the DBCA will install black cockatoo watering points as part of offset
management actions. Forest red-tailed black cockatoos are frequent visitors to the site (GHD
2020a, Mike Bamford, pers. comm. 2021).

The PTA have commissioned a black cockatoo habitat assessment at the Lowlands Nature
Reserve; with results available in Q2 2021. The calculations applied to the Commonwealth Offsets
Assessment Guide use the current understanding of black cockatoo values at the Reserve. The
PTA applied the same values in offset strategies approved by DAWE for other METRONET
proposals.
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Lowlands Nature Reserve site details

The Lowlands Nature Reserve is located at Lot 301 Lowlands Road, Mardella (Lot 301 on
Deposited Plan 77559) in the Shire of Serpentine-Jarrahdale. The Reserve is irregular in shape
with Lowlands Road reserve traversing the site in an east-west direction. The Reserve is void of
any structures with the vegetation in Excellent condition. The Serpentine River 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 (cleared historically).

The Lowlands Nature Reserve is located approximately 12 km south of the Proposal.

Lowlands Nature Reserve environmental values - black cockatoo habitat

An environmental values assessment (GHD 2020a) and application of the Commonwealth foraging
habitat scoring tool (Department of the Environment and Energy 2017) by GHD (2020b) shows that
Lowlands Nature Reserve site provides 940 ha of foraging habitat for black cockatoo’s and has
around 8,000 potential breeding trees.

Mixed Eucalyptus Banksia Woodland (940.3 ha) provides very high quality foraging habitat for
Carnaby’s cockatoo and high quality foraging habitat for Baudin’s cockatoo and forest red-tailed
black cockatoo (GHD 2020a, 2020b). There is access to nearby water sources and the DBCA will
install black cockatoo watering points as part of offset management actions. Forest red-tailed black
cockatoos are frequent visitors to the site (GHD 2020a, Mike Bamford, pers. comm.).

Lowlands Nature Reserve offset extents

The impact area contained black cockatoo foraging habitat in low-moderate condition. Lowlands
Nature Reserve contains high quality foraging habitat for all three species of black cockatoo,
providing an offset in equal or better condition than the impacted site.

The extent of offset required at the Lowlands Nature Reserve to meet 100% of the foraging habitat
offset requirements was calculated using the Commonwealth Offsets Assessment Guide. Black
cockatoo foraging habitat offset extents at Lowland Nature Reserve are as follows:
 70.01 ha of Carnaby’s cockatoo foraging habitat
 206.7 ha of forest red-tailed black cockatoo foraging habitat
 62.7 ha of Baudin’s cockatoo foraging habitat.

The extent of offset required for black cockatoo potential breeding trees at the Lowlands Nature
Reserve was calculated using a 3:1 ratio. Therefore, to offset impacts on 139 black cockatoo
potential breeding trees the PTA will allocate 417 black cockatoo potential breeding trees at the
Lowlands Nature Reserve site.

Details of the offset calculations are provided in the Draft Offset Strategy in Appendix R.

Carnaby’s, Baudin’s and forest red-tailed black cockatoo foraging habitat and potential breeding
trees have all been identified by GHD (2020a, 2020b) and the DBCA as occurring within the low
lying Banksia Woodlands of the SCP TEC mapped within the Lowlands Nature Reserve.
Therefore, the proposed physical portions applied as the offset for black cockatoo habitat will
overlap in the Reserve.
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Quantification of allocation of black cockatoo habitat at the Lowlands Nature reserve

The WAPC allocated the entirety of the Lowlands Nature Reserve to the PTA to offset significant
residual impacts from METRONET proposals. The PTA has used portions of this Reserve in
previous offset strategies, however sufficient extent of black cockatoo habitat remains available to
offset the impacts from this Proposal as evidenced in Table 86.

Table 86 Quantification of black cockatoo habitat remaining in the Lowlands Nature Reserve

Species habitat Quantum of
value at
Lowlands

Allocated to
METRONET
Proposals

Available for
this Proposal

Required for
this Proposal

Carnaby’s cockatoo
foraging habitat

1085.4 ha 558.79 ha 526.61 ha 70.01 ha

Forest red-tailed
black cockatoo
foraging habitat

940.3 ha 409.8 ha 531.22 ha 206.7 ha

Baudin’s cockatoo
foraging habitat

1085.4 ha 479.53 ha 605.87 ha 62.7 ha

Potential breeding
trees

8,096 trees 1,413 trees 6,683 trees 417 trees

Actions to finalise the black cockatoo habitat offset package

No further actions are required to finalise the black cockatoo offset package at the Lowlands
Nature Reserve. The Lowlands Nature Reserve is an established advanced offset site. A
Memorandum of Understanding (MOU) between the DBCA and PTA provides governance of the
offset.

The DBCA commenced seven years of on-ground management actions on 1 January 2021, as per
the MOU. The PTA will provide reports detailing timeline progression, achievement of milestones
and budget to regulators annually in accordance with the terms of the MOU.

Risks and contingency measures

The PTA consider the risk of not being able to provide an offset for black cockatoo habitat at the
Lowlands Nature Reserve as low as the Reserve:
 is in close proximity to the impact, within 12 km and is located in the Shire of Serpentine-

Jarrahdale
 has black cockatoo habitat in similar or better condition to that being impacted is an

established, advanced offset site
 is cost-effective for the State, there is no requirement to purchase addition land, and the

provision of funding to the DBCA supports the conservation efforts at large conservation
reserves

 provides black cockatoo habitat in excess of the requirements of this Proposal
 has been accepted as an offset site for black cockatoo habitat by DAWE in previous approved

offset strategies.
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As a contingency, the PTA will consider offsetting black cockatoo habitat as follows:
 Using an alternate offset site already allocated to the PTA to offset METRONET impacts.

Recent black cockatoo assessments conducted at these sites will inform an alternate off-site
offset site.

 Partially locating the significant residual impacts to black cockatoo habitat at one of the SCP3a
offset sites.Corymbia calophylla is a major component species in the SCP3a ecological
community and thus provides suitable black cockatoo foraging and breeding habitat.

 Consulting with the DBCA and LGAs to locate a site or sites in close proximity to the
Development Envelope that contain high quality black cockatoo foraging and breeding habitat,
either for land acquisition, on-ground management and/or rehabilitation.

 Planting suitable black cockatoo foraging and/or breeding species within SCP3a offset sites, or
degraded sites, to increase the extent of black cockatoo foraging habitat. This is not the PTA’s
preferred option due to the time to ecological benefit.

These contingency actions would only be proposed as a last resort, as it is the PTA’s preference to
use the Lowlands Nature Reserve, given the Reserve was acquired specifically to provide offsets
for major State projects.

12.7. Wetland and Bush Forever offset strategy

12.7.1. Wetland offset
SCP3a ecological communities occur in wet soils, where groundwater is generally within 3 m of the
natural surface, surface water may or may not be present (DEC 2011). Wetlands that support an
occurrence of a threatened ecological community with vegetation in Good or better condition are
conservation category wetlands (DEC 2012).

The conservation category wetlands impacted by the Proposal primarily underlay the SCP3a
ecological community (with the exception of Wungong Brook), and therefore the PTA propose to
offset the conservation category wetland impacts with the SCP3a offset.

Management actions proposed for the SCP3a offset sites will have a positive outcome for the
conservation category wetland as follows:
 Weeds pose a considerable threat to wetlands. Weeds compete for space, light, nutrients and

water. Displacement of native vegetation by weeds can reduce biodiversity, in turn reducing
habitat availability. Fire risk is higher due to higher fuel loads caused by weeds. Weeds can
impact water quality, contribute to soil erosion and generally impact negatively on key
ecosystem functions (DEC 2012). Implementing weed control measures at offset sites
containing conservation category wetlands will have a positive environmental outcome for the
wetland.

 Phytophthora dieback disease can cause the loss of native vegetation, increase erosion and
sedimentation, reduce water quality and ultimately cause a loss of biodiversity and habitat
(DEC 2012). Dieback is difficult to eradicate from an area, containment is therefore the
objective. Dieback mapping, hygiene protocols, wash stations and preventing soil movement
from impacted areas employed as part of the offset management actions to prevent further
spread dieback will have a positive environmental outcome for the wetland (DEC 2012).

 Revegetation activities can help to improve the resilience of vegetation within the wetland, and
revegetation of land surrounding the wetland can provide a buffer to protect the wetland from
threatening processes (DEC 2012).
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 Monitoring vegetation allows for early detection of changes. Identifying degradation or negative
changes can allow for implementation of management actions that aim to address the
threatening processes. Management actions include flora surveys.

Funding for management actions as part of the offset package will support the ecosystem functions
of the underlying conservation category wetland.

The potential SCP3a offset sites, discussed in this chapter and summarised in, contain the
following wetland values:
 Lambert Lane Nature Reserve contains 3.6 ha of conservation category wetland.
 Watkins Road Nature Reserve contains a 0.9 ha conservation category wetland.
 Brickwood Reserve contains one 21 ha and one 7 ha conservation category wetland.
 Fletcher Park contains a 3.8 ha conservation category wetland (in the northern portion).
 Rapids Road Bushland contains approximately 15 ha of conservation category wetlands.

The impacts on conservation category wetlands (assessed as high conservation value) by the
Proposal are 2.6 ha. The PTA calculated the offset extent required for wetlands as 7.8 ha (i.e.
using a 3:1 ratio). There are sufficient conservation category wetlands present within the SCP3a
offset sites to meet this requirement.

12.7.2. Bush Forever Offset
Impacts on Bush Forever from the Proposal are of high conservation significance as the impacted
areas contain either one or more of the following attributes:
 Forrestfield and Guildford vegetation complex type, of which approximately 12% and 5% of

their pre-European extents remaining on the Swan Coastal Plain, respectively
 a threatened ecological community (SCP3a)
 black cockatoo habitat and
 Conservation category wetlands.

The Proposal impacts 4.1 ha of Bush Forever. Of this 1.54 ha is native vegetation and 2.59 ha
cleared area. The 1.54 ha significant residual impact (i.e. native vegetation) on each Bush Forever
site as a result of the Proposal is in (Table 87).

Table 87 Impacts on Bush Forever

Bush Forever site Vegetation
complex

Bush Forever
impacts (native
vegetation)

Ecological function

Lambert Lane Nature Reserve
(Bush Forever site 264)

Forrestfield
Complex

1.29 ha SCP3a, conservation
category wetland, black
cockatoo habitat

Wungong Brook, Byford (Bush
Forever site 266)

Guildford
Complex

0.21 ha conservation category
wetlands, black cockatoo
habitat

Byford to Serpentine Rail/Road
Reserves and Adjacent
Bushland (Bush Forever site
350)

Guildford
Complex

0.04 ha multiple use wetland
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The PTA propose to provide an offset of 3.08 ha, calculated by applying the ratio of 2:1, specified
in SPP2.8 (WAPC 2010) for very high conservation significant vegetation.

Vegetation complexes within Bush Forever impacted by the Proposal are the same as those in four
of the five SCP3a offset sites, therefore the PTA propose to offset Bush Forever impacts with the
SCP3a offset. Table 88 shows how the SCP3a offset sites provide like-for-like vegetation complex
(Forrestfield and Guildford complexes), have the same or better vegetation communities (SCP3a)
in better condition, the same habitat (black cockatoo foraging and breeding habitat), a similar
ecological function (conservation category wetland with the exception of Watkins Road Nature
Reserve) and a better land protection function (sites are fully or partially managed for
conservation). All SCP3a offset sites contain areas of Bush Forever.

Gains will be within the same bioregion (Swan Coastal Plain) and initiated before the loss i.e. on-
ground management will commence prior to impacts occurring.

Table 88 Bush Forever offset sites

Site name Vegetation or habitat
type

Bush
Forever
area within
site

Ecological
function

Land use

Lambert Lane
Nature Reserve
(Bush Forever site
264)

Forrestfield Complex,
SCP3a, black cockatoo
habitat

3.6 ha Contains
conservation
category wetlands

Conservation

Watkins Road
Nature Reserve
(Bush Forever site
360)

Forrestfield Complex,
SCP3a, SCP20b, SCP02,
black cockatoo habitat

~40 ha Contains a
conservation
category wetland

Conservation

Brickwood Reserve
(Bush Forever site
321)

Guildford Complex, SCP3a,
SCP20b, SCP09, black
cockatoo habitat

~40 ha Contains
conservation
category wetlands

Recreation and
conservation

Fletcher Park (Bush
Forever site 264)

Forrestfield Complex,
SCP3a, black cockatoo
habitat

~38 ha Contains
conservation
category wetlands

Recreation and
conservation

Rapids Road
Bushland (Bush
Forever site 77)

Open Woodland, SCP3a,
SCP07, SCP10a, black
cockatoo habitat

47.6 ha Contains
conservation
category wetlands

Parks and
Recreation
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12.7.3. Risks and contingency measures
The PTA consider the risk of not being able to provide an appropriate offset for conservation
category wetlands and Bush Forever is low, given these values are proposed to be offset with the
SCP3a offset.

However, if the Bush Forever and wetland offset cannot be offset wholly within the SCP3a offset,
the PTA propose the following alternate offset options for Bush Forever and/or wetlands.
 Keysbrook offset site. The PTA have an offset site in Keysbrook, allocated by the DPLH to

offset impacts from METRONET proposals. This site is a Bush Forever site and has
approximately 42 ha of conservation category wetlands. The Keysbrook site is located
approximately 15 km south of the Development Envelope.

 Alternate offset site. The PTA has not explored this option at this point.
 On-ground offset. The PTA has not explored this option at this point. The PTA’s preference

would be to implement measures to protect wetlands and vegetation that support the SCP3a.
 Acquisition of a Bush Forever site or a site containing conservation category wetlands. The

PTA has not explored this option at this point. Sites containing conservation category wetlands
can be difficult to locate and acquire.

12.8. Stakeholder consultation

Key stakeholders identified by the PTA are in the Stakeholder Engagement section of this
Environmental Review Document. The DBCA, Shire of Serpentine-Jarrahdale and City of
Armadale are key stakeholders that assisted in locating and defining potential offsets for the
Proposal. The WAPC and Main Roads WA (MRWA) have also provided assistance and guidance
to locate offset sites.

The PTA consulted key stakeholders throughout the offset process, who have provided technical
advice and local knowledge to the PTA. A log of stakeholder consultation is in Appendix R and a
summary is as follows:
 The PTA consulted with the DBCA over a six month period. The DBCA has provided the PTA

with a list of SPC3a occurrences and their comments on the suitability of each occurrence as
an offset site. The DBCA reviewed the scope of works for the reconnaissance survey and
provided input to align the survey towards recovery actions in the interim recovery plan (Blyth &
English 2000). The DBCA have also provided data, management actions, costs and timings for
some of the sites discussed.

 The PTA consulted with the Shire of Serpentine-Jarrahdale over a three month period. The
Shire indicated numerous SCP3a occurrences and potential occurrences. Discussions are
ongoing regarding the land use and conservation tenure of occurrences within the Shire.

 The PTA consulted with the City of Armadale over a three month period. The City indicated that
other than Fletcher Park it was not aware of any SCP3a occurrences or potential occurrences
within their area. The PTA are still working with the City regarding options to offset within
Fletcher Park including black cockatoos, SCP3a  occurrences and revegetation in the southern
portion of the Park. Discussions are ongoing regarding the land use and conservation tenure of
occurrences within the City.
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12.9. Justification of offsets

The principles of the WA Environmental Offsets Policy 2011, completion of the WA Offsets
Template, as described in the WA Environmental Offsets Guidelines 2014, and the Environment
Protection and Biodiversity Conservation Act 1999 Environmental Offsets Policy Assessment
Guide 2012 have been applied to the proposed offsets to justify the offset counterbalances the
significant residual impacts.

The PTA has justified the application of the offsets described in this Chapter by:
 applying the principles of the WA Environmental Offsets Policy 2011 (GoWA 2011)
 completing the WA Offsets Template, as described in the WA Environmental Offsets

Guidelines 2014 (GoWA 2014)
 applying the EPBC Act Environmental Offsets Policy Assessment Guide 2012 (DSEWPaC

2012)
 applying the principles of the Commonwealth Environmental Offsets Policy (DSEWPaC 2012)
 demonstrating how the SCP3a offsets align with the Interim recovery plan Corymbia calophylla

- Kingia australis woodlands on heavy soil (Swan Coastal Plain Community type 3a - Gibson et
al. 1994) Interim Recovery Plan 2011-2016 (DEC 2011) and the Approved Conservation
Advice for Corymbia calophylla - Kingia australis woodlands on heavy soils of the Swan
Coastal Plain (DotEE 2017)

 demonstrating how the black cockatoo offsets align with the Carnaby’s Cockatoo Recovery
Plan (DPaW 2013), EPA Technical Report: Carnaby’s black cockatoo in Environmental Impact
Assessment in the Perth and Peel Region (EPA 2019) and the Forest Black Cockatoo and
Forest Red-tailed Black Cockatoo Recovery Plan (DEC 2008).

12.9.1. Consideration of principles in the WA Environmental Offsets Policy 2011
Table 89 demonstrates how the Proposal is consistent with the six principles identified in the WA
Environmental Offset Policy (GoWA 2011).

Table 89:  Consistency of the Proposal to the principles of the WA Environmental Offset Policy
(GoWA 2011)

Principle Consideration

Environmental offsets will
only be considered after
avoidance and mitigation
options have been
pursued

This Environmental Review Document (PTA 2021) demonstrates
how the PTA has applied avoidance and minimisation strategies
to the Proposal. The PTA will continue to revise the Footprint
wherever possible to reduce impacts (for example, the positioning
of laydown areas).
The PTA only considered offsets to counterbalance the significant
residual impacts after avoidance and minimisation strategies
were pursued.

Environmental offsets are
not appropriate for all
Proposals

Environmental offsets are appropriate for this Proposal. This
Proposal is for a major public works program and consideration
has been given to reducing the environmental impacts. The
proposed offsets for this Proposal are considered appropriate to
counter balance the significant residual impacts.

Environmental offsets will
be cost-effective, as well
as relevant and
proportionate to the
significance of the

An on-ground offset is considered cost-effective as it negates the
requirement to acquire land within the Perth Metropolitan Area,
which is both difficult to obtain (especially with similar values to
the impact area) and expensive. In addition, provision of
resources (through offset funding to land managers) ensures
areas of high conservation value are able to be maintained and



417

Principle Consideration
environmental value being
impacted

aren’t at risk of degrading due to insufficient resources within
other organisations.
Application of the Commonwealth Offsets Calculator and/or ratios
stated within Western Australian offset guidance documents
ensure the offset is proportionate to the significance of the
environmental value impacted.

Environmental offsets will
be based on sound
environmental information
and knowledge

Expert knowledge, experienced land managers and ecological
surveys have formed the basis of potential offset site selection.
Stakeholders have extensive knowledge of the area, the impacts
and threatening processes and experience in management of the
areas. Ongoing information gathering on each potential offset site
will allow decisions based on sound environmental knowledge.

Environmental offsets will
be applied within a
framework of adaptive
management

Details of the on-ground management for each of the potential
offset sites for SCP3a has yet to be determined, however given
the experience and understanding of the area and similar projects
conducted by the groups working on the proposed projects the
PTA anticipate that a framework of adaptive management can be
applied.

The DBCA and PTA have adopted an adaptive management
approach for the Lowlands Nature Reserve site, understanding
that funding and resources may diverted to other sections or
values within the site across the management period if the site is
subject to fire, weed infestation or other damaging processes.

Environmental offsets will
be focused on longer-term
strategic outcomes

The SCP3a is in decline with less than 200 ha of known
occurrences, some of which are not suitable as offsets. The
overall SCP3a offset package will be focused on mangement
actions that provide long-term benefits for the environmental
value being impacted.

Black cocaktoo habitat on the SCP is declining due to clearing.
Lowlands is a class A conservation reserve vested with the DBCA
for management that contains around 940 ha of black cocaktoo
habitat. The funding of management actions for seven years will
provide the DBCA with resources to conduct the additonal works
required to put protocols in place that allow for continued
management following the conclusion of the offset period.

12.9.2. Application of the WA Environmental Offsets Guidelines to proposed offsets
Table 90 provides a summary of how the PTA applied the key concepts and requirements of the
WA Environmental Offsets Guidelines (GoWA 2014) in the development of this Draft Offset
Strategy, ensuring the offsets are relevant and proportionate to the significance of the
environmental values impacted.

Preliminary justification for the use of on-ground management at offset sites in accordance with the
requirements of the WA Offsets Template (EPA 2014) are in Appendix R.

Table 90:  Evaluation of offset sites in accordance with WA Environmental Offsets Guidelines
Concept Application
SCP3a, wetland and Bush Forever offset sites – Lambert Lane Nature Reserve, Watkins
Road Nature Reserve, Brickwood Reserve, Fletcher Park, Rapids Road Bushland
Type On-ground management and revegetation.
In proximity to the area of impact All proposed offset sites are located within 10 km of

the Proposal with the exception of Rapids Road
Bushland, which is 16 km south of the Development
Envelope.
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Concept Application
Similar or better vegetation condition
than area impacted

All proposed on-ground management offset sites
contain SCP3a in similar or better condition. Where
revegetation is proposed, while the start condition
may be lower the vegetation condition is expected to
improve.

Similar habitat structure to
undisturbed examples of impacted
vegetation type

All proposed on-ground management offset sites
contain SCP3a, the same ecological community
impacted by the Proposal.

Has a better area to perimeter ratio
that the area impacted

The impacted area of SCP3a is a long narrow strip of
vegetation measuring approximately 960 m x 35 m.
The impacted area is outside Fletcher Park and not
managed, therefore prone to weed invasion and edge
effects. All proposed offset sites are large patches of
native vegetation that include SCP3a. Lambert Lane
Nature Reserve is wholly SCP3a and has no native
vegetation buffer, although revegetation proposed will
reduce the edge effects at this site. Brickwood
Reserve north (BRICK05) is wholly SCP3a but is a
large (approximately 16 ha patch). The SCP3a
occurrences within Watkins Road Nature Reserve,
Brickwood Reserve south (BRICK01) and Fletcher
Park are within larger areas of native vegetation and
therefore have buffers to reduce edge effects and
weed incursion.

Contains additional rare or otherwise
significant species and threatened
species or community compared with
the impact site

Watkins Road Nature Reserve contains vegetation
representative of the endangered threatened
ecological communities SCP20b Banksia attenuata
and/or Eucalyptus marginata woodlands of the
eastern side of the Swan Coastal Plain; SCP02
Southern wet shrublands Swan Coastal Plain as well
as significant flora taxa.
Brickwood Reserve contains vegetation
representative of the vulnerable threatened ecological
community SCP09 Dense shrublands on clay flats,
endangered threatened ecological community
SCP20b Banksia attenuata and/or Eucalyptus
marginata woodlands of the eastern side of the Swan
Coastal Plain as well as significant flora taxa.
Offset funding is provided to manage reserves as a
whole, and as such benefits these additional
significant environmental values.

Close to or contiguous with an
existing conservation area (e.g. Bush
Forever)

Lambert Lane Nature Reserve, Watkins Road Nature
Reserve, Brickwood Reserve and Fletcher Park are
all Bush Forever sites, connected by vegetation
corridors along road reserves.

Likely to enhance biological corridors
or ecological linkages between
conservation areas

Lambert Lane Nature Reserve, Watkins Road Nature
Reserve, Brickwood Reserve and Fletcher Park are
within Greenways ecological linkages (Tingay &
Associates 1998).
The rail reserve provides a north-south corridor of
vegetation (PTA 2021). This north-south corridor
intersects other Greenways ecological linkages:
Wungong Brook (No. 119), Oakland’s drain (No. 114),
Beenyup Brook (No. 62), Cardup Brook (No. 61)
(Tingay & Associates 1998), providing east-west
linkages as well.
Therefore offset sites enhance the ecological
corridors and linkages in the wider landscape.
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Concept Application
The Fletcher Park/Lambert Lane Nature Reserve area
provides connectivity with Bungendore Park,
approximately 1.25 km to the east (PTA 2021).

It includes actions to address
threatening processes

In conjunction with stakeholders, the PTA will develop
specific on-ground revegetation and management
actions to address threatening processes to each
offset site. This is likely to include fencing to reduce
illegal entry, especially with vehicles or horses that
damage vegetation and spread weeds. Weed and
dieback mapping and controls. Feral animal control.
Appropriate fire regime.

Allows for secure management
arrangements in place that will
provide for long term conservation

Proposed land managers are either State or local
government agencies, Governance will be through a
memorandum of understanding, or similar document.
Funding for on-ground management at each site will
provide short-term management actions that establish
a self-sustaining site that provides for long term
conservation.

Sound knowledge and adaptive
management

The presence, extent and condition of SCP3a at each
offset site has been, or will be, verified via vegetation
assessments or the DBCA Species and Communities
Branch.
Management actions will be specific enough to meet
offset objectives whilst containing sufficient flexibility
to enable the land manager to respond to changes
over the twenty year period. This may be to
incorporate new best practice methods, new
technology or respond to external environmental
pressures and events such as drought, lowering of the
water table and fire.

Likely
offset
success

Can the values be
defined and measured?

The vegetation type, condition and extent are
measureable.

Operator
experience/Evidence?

The DBCA, Shire and City all have extensive
experience managing existing reserves for
conversation purposes.

Time lag By implementing management actions at existing
occurrences the time lag is minimal. Key management
actions will occur within the first three to five years of
implementation.

Long term strategic outcomes The DBCA has advised that the best way to provide
long-term strategic outcomes is through management
of large occurrences in DBCA conservation reserves
or local government reserves.

Offset quantification The PTA has quantified the extent each offset site
using the Commonwealth Offsets Assessment Guide.
Justification for variables used are in this Draft Offset
Strategy in Appendix R.

Black cockatoo offset – Lowlands Nature Reserve
Type On-ground management
In proximity to the area of impact The Lowlands Nature Reserve is located

approximately 12 km south of the Proposal.
Similar or better vegetation condition
than area impacted

The Lowlands Nature Reserve contains high quality
black cockatoo foraging habitat, which is better than
the low-moderate black cockatoo foraging habitat
impacted by the Proposal.
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Concept Application
Similar habitat structure to
undisturbed examples of impacted
vegetation type

The black cockatoo foraging habitat at the Lowlands
Nature Reserve is generally Banksia woodland, which
is different to the habitat structure impacted however
this still provides suitable foraging habitat and is offset
in sufficient quantity for each of the three species of
black cockatoos to counter balance the significant
residual impact to foraging habitat.

Has a better area to perimeter ratio
that the area impacted

The black cockatoo habitat impacted by the Proposal
is a long narrow strip that follows the current rail
corridor.  Lowlands Nature Reserve is a 1,138 ha
parcel of land that contains 940 ha of high quality
black cockatoo foraging habitat and over 8,000
breeding trees. The Lowlands Nature Reserve
northern perimeter is approximately 2 km wide and
the eastern perimeter approximately 4 km long,
providing a significantly better perimeter ratio than the
area impacted.

Contains additional rare or otherwise
significant species and threatened
species or community compared with
the impact site

The Lowlands Nature Reserve contains vegetation
representative of Banksia woodlands of the Swan
Coastal Plain threatened ecological community, Low
lying Banksia attenuata woodlands or shrublands
(SCP21c) priority ecological community; Banksia
dominated woodlands of the Swan Coastal Plain
IBRA region priority ecological community, Tuart
(Eucalyptus gomphocephala) woodlands of the Swan
Coastal Plain threatened ecological community as
well as significant flora taxa and fauna habitat.
Offset funding provided to the DBCA to manage the
Reserve as a whole, will provide benefits to these
additional significant environmental values.

Close to or contiguous with an
existing conservation area (e.g. Bush
Forever)

The Lowlands Nature Reserve is regionally significant
being the only large area of its type remaining on the
Swan Coastal Plain between Perth and Bunbury. The
Reserve is the largest area of mature, long unburnt
Banksia woodlands typical of the Bassendean
complex remaining on the southern Swan Coastal
Plain. It also has a combination of floristic types not
known to occur elsewhere (DBCA, 2021). Humus
Swamp (Bush Forever 372) is located approximately
2.1 km east and the Rapids Road Bushland is located
approximately 1.6 km to the south-east of the
Lowlands Nature Reserve offset site. The east-west
linkage along Mundijong Road is approximately 1.7
km north of the Lowlands Nature Reserve offset site.

Likely to enhance ecological linkages
between conservation areas

Lowlands Nature Reserve provides a highly valued
bushland/wetland link between the bushland within
the Serpentine-Jarrahdale area and along the
Serpentine River to the lakes in the Peel-Yalgorup
Ramsar wetlands. The riverine vegetation on the
Serpentine River provides one of the few examples of
essentially intact upriver riverine vegetation on the
Harvey, Murray, Serpentine, southern Canning and
Swan Rivers on the Swan Coastal Plain (DBCA,
2021).

It includes actions to address
threatening processes

The PTA and DBCA developed specific on-ground
management actions at the Lowlands Nature Reserve
to address threatening processes. This including
fencing to reduce illegal entry, rubbish dumping and
unwanted fauna, weed and dieback control measures
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Concept Application
and installation of a Carnaby’s cockatoo watering
point.

Allows for secure management
arrangements in place that will
provide for long term conservation

Lowlands Nature Reserve is in the conservation
estate, providing long-term security. In addition, the
PTA is providing funding to the DBCA to implement
management actions for a period of seven years.
Management is secure as the memorandum of
understanding is between two State government
bodies.

Sound knowledge and adaptive
management

The presence, extent and condition of black cockatoo
habitat at the Lowlands Nature Reserve has been
assessed as part of an environmental values
assessment and is being verified through a black
cockatoo habitat assessment.
Management actions are specific enough to meet the
offset objectives whilst containing sufficient flexibility
to enable the DBCA to respond to changes over the
seven year period. This may be to incorporate new
best practice methods, new technology or respond to
external environmental pressures and events such as
drought, lowering of the water table and fire.

Likely
offset
success

Can the values be
defined and measured?

Black cockatoo habitat condition and extent are
measurable. A black cockatoo habitat assessment will
verify the extent and quality of foraging, roosting and
breeding habitat.

Operator
experience/Evidence?

The DBCA has extensive experience managing
existing reserves for conversation purposes.

Time lag There is no time lag. The site already contains
existing mature trees that provide foraging and
breeding habitat.

Long term strategic outcomes The benefits of the on-ground management actions at
the Lowland Nature Reserve will continue to provide
long-term strategic outcomes after the management
period. For example, the current weed cover is reduce
to manageable levels given weed management
includes eradication, containment and reduction.
Fencing will last post the management period.
Cameras purchased to monitor for feral animals are
expected to remain on-site.

Offset quantification The PTA has provided 100% of the black cockatoo
habitat offset requirement at the Lowlands Nature
Reserve, calculated using the Commonwealth Offsets
Assessment Guide.
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12.9.3. Consideration of principles in the Commonwealth Environmental Offsets
Policy 2021

Table 91 demonstrates how the Proposal is consistent with the eight principles identified in the
Commonwealth Environmental Offsets Policy (DSEWPaC 2012a).

Table 91:  Consistency of the Proposal to the principles of the Commonwealth Environmental
Offsets Policy (DSEWPaC 2012a)

Principle Consideration

1. deliver an overall
conservation outcome
that improves or
maintains the viability of
the aspect of the
environment that is
protected by national
environment law and
affected by the proposed
action

The proposed SCP 3a offsets will deliver an overall conservation
outcome to SCP 3a, both within the area of the impact and across
the Swan Coastal Plain. The PTA propose to protect and
maintain one or more of the larger existing occurrences of SCP
3a that are at risk from increasing threatening processes. Some
large occurrences of SCP 3a, particularly within close proximity of
the impact area, are not actively managed. Using these SCP 3a
occurrences as offsets allows funding to be provided for on-
ground management actions that actively manage the
occurrences, aiming to mitigate or reduce the impacts of the
threatening processes, predominantly from increasing urban
development in the area. Protecting existing occurrences is
preferred to restoring or recreating the TEC in highly degraded
areas due to the risk of failure (that is either the restoration failing
or failing to create the TEC to FCT level) and the time lag in re-
establishing the vegetation. The PTA has proposed some
revegetation, both within already established occurrences, and in
one instance in a highly degraded area, in additional to
maintaining occurrences close to the impact area. Protecting
existing occurrences, with some revegetation, provides an overall
conservation gain in preventing the loss of established
occurrences while also revegetating some areas with SCP 3a
indicator species. The PTA consider the offset package will
maintain the viability of the SCP 3a occurrences persisting on the
Swan Coastal Plain.

The PTA consider the Lowlands Nature Reserve, a 1,138 ha site
which contains high quality black cockatoo foraging habitat in a
predominately cleared area for agriculture, will maintain the
viability of black cockatoos in the area. Large areas of black
cockatoo habitat on the Swan Coastal Plain are becoming
increasing rare. The opportunity to conserve and maintain this
large patch of native vegetation in the long term, including funding
to support the maintenance and improvement at the site (for
example installing a black cockatoo watering point) provides
valuable black cockatoo habitat in the area.

2. be built around
direct offsets but may
include other
compensatory measures

The PTA have proposed direct on-ground land management
offsets for SCP 3a and black cockatoo habitat. All proposed
offsets target the maintenance of the protected matter by
reducing or mitigating the threatening processes. The on-ground
management actions proposed are in addition that currently
performed, or that are required, at the offset sites.

No indirect or other compensatory measures have been included
as an offset option in the Draft Offset Strategy. However,
revegetation works that include SCP 3a indicator species will
provide additional knowledge and insights into the viability of
revegetating or restoring SCP 3a habitat.
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Principle Consideration
3. be in proportion to
the level of statutory
protection that applies to
the protected matter

The PTA calculated the offset extent using the Commonwealth
Offsets Assessment Guide, applying the International Union for
Conservation of Nature (IUCN) probability of annual extinction for
each protected matter.

4. be of a size and
scale proportionate to the
residual impacts on the
protected matter

The PTA calculated offset extents using the Commonwealth
Offsets Assessment Guide. The PTA considered:
 the level of statutory protection that applies to the protected

matter (IUCN rating for SCP 3a and Carnaby’s, Baudin’s and
forest red-tailed black cockatoos)

 the extent of SCP 3a and black cockatoo impacted compared
to the remaining extents

 the vegetation condition and habitat quality
 the contextual siting of the protected matter (i.e. proximity to

cleared areas including the current rail corridor, industrial and
rural areas)

 access to ecological corridors or proximity of similar suitable
habitat quality

 permanent impacts and impacts that are temporary
(construction) impacts

 the level of threat (risk of loss) that each proposed offset site
is under

 that on-ground management offsets yield a significant
conservation gain within the first five years of active on-
ground management commencing

 revegetation offsets provide a conservation gain soon after
commencement (weed reduction, ground cover, plant
growth), however may take longer for the overall
conservation gain (plants and trees potentially take time to
reach a comparable height to impacted vegetation)

5. effectively account
for and manage the risks
of the offset not
succeeding

The PTA has considered the risk of the conservation gain not
being realised by proposing an offset package with predominantly
low risk-high confidence in outcome (direct on-ground
management offsets) with some higher risk-lower confidence in
outcome (revegetation) offsets. The PTA has also provide
contingency options if the proposed offsets are, after further
investigation, unsuitable or cannot be implemented.

6. be additional to
what is already required,
determined by law or
planning regulations or
agreed to under other
schemes or programs
(this does not preclude
the recognition of state or
territory offsets that may
be suitable as offsets
under the EPBC Act for
the same action, see
section 7.6)

The PTA have proposed two offset sites for SCP 3a that are
currently DBCA Legislated Lands and Waters. While the DBCA is
the management body for these sites the CALM Act (1984)
management obligations are limited to fire management for the
protection of community, property and lives. The DBCA currently
perform ad-hoc maintenance and management for these sites.
The proposed on-ground management actions for Lambert Lane
Nature Reserve and Watkins Road Nature Reserve exceed
management actions currently required by the DBCA.
The PTA has proposed two offset sites for SPC 3a that are
managed by the LGA. Management actions and revegetation in
the southern section of Fletcher Park exceed that currently
performed or planned by the LGA in the Fletcher Park Bushland
Management Plan (ENV Australia 2010).
The PTA has proposed one offset site that is owned by the
WAPC. DBCA management of the WAPC owned proposed offset
site at Rapids Road Bushland would be in excess of current
WAPC management obligations.
Lowlands Nature Reserve management actions are in exceed the
management provided by the DBCA prior to offset funding and
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Principle Consideration
include replacement of fencing, installation of black cockatoo
watering points and intensive weed and dieback control.

7. be efficient,
effective, timely,
transparent, scientifically
robust and reasonable

The offsets proposed in this Draft Offset Strategy have been
selected based on desktop information and, where available, on-
ground assessments. The PTA may conduct assessments to
inform the offset strategy or to establish baseline data. Based on
stakeholder discussions the PTA are confident offsets will be able
to finalised and implemented in a timely manner.
The DBCA are managing the Lowlands Nature Reserve.
Therefore, the black cockatoo offset is an advanced offset.

8. have transparent
governance arrangements
including being able to be
readily measured,
monitored, audited and
enforced.

The PTA will provide governance through Memorandum of
Understandings (MOU) between the PTA and DBCA/LGA. As the
PTA and DBCA are state government agencies the governance
will be secure.
The environmental values (SCP3a and black cockatoo habitat)
are measurable through vegetation and habitat quality
assessments. The MOU will include provisions for monitoring,
auditing and enforcing the implementation of the offset by the
PTA. This includes submission of compliance reports to
regulators on an annual basis.

12.9.4. How the offset aligns with the Interim Recovery Plan for SCP3a
The objective of the Corymbia calophylla - Kingia australis woodlands on heavy soil (Swan Coastal
Plain Community type 3a - Gibson et al. 1994) Interim Recovery Plan 2011-2016 (DEC 2011) is to
maintain or improve the overall condition of this plant community in the known locations and
reduce the level of threat.

The offset strategy for SCP3a meets the overall objective of the Interim Recovery Plan by
providing funding for management actions that aim to improve the overall condition of the SCP3a
in the larger occurrences; attained as a result of weed and/or dieback mapping and control, fencing
and revegetation (where appropriate).

The SCP3a offset addresses criteria for success as outlined in Table 92.

Table 92:  Relevance to the Interim Recovery Plan for SCP3a
Recovery Plan action Relevance to offset
Criteria for success
Representative areas of the
community across its geographical
range with condition rank
maintained, or with improved
condition rank (Bush Forever 2000
scales).

On-ground management will maintain or improve the
current condition rank at Lambert Lane Nature Reserve,
Watkins Road Nature Reserve and Rapids Road
Bushland, Brickwood Reserve and Fletcher Park.

Recovery actions
Survey for dieback Dieback surveys conducted at Lambert Lane Nature

Reserve and Fletcher Park as part of the PTA’s
assessment to inform the ERD (PTA 2021) either have
been, or will be, made available to the land manager.
Dieback mapping will be included in management
actions for sites that do not have current dieback
mapping or reserves.
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Recovery Plan action Relevance to offset
Ensure adequate hygiene
conditions

Where dieback is present, wash-down stations and
other hygiene measures are part of the offset’s on-
ground management actions.

Develop and implement fire
management strategy

Fire management will be included in on-ground
management actions for Lambert Lane Nature Reserve,
Watkins Road Nature Reserve, Rapids Road Bushland
and Brickwood Reserve. Fletcher Park already has an
appropriate fire management regime.

Implement weed control Funding for weed surveys, weed management plans
and weed control is part of the on-ground management
actions for all reserves. This is one of the most
significant threats to the community and therefore will be
of the highest priority for management.

Fence remnants that contain the
community

Fencing the reserve or portions of the occurrence will be
including as part of on-ground management funding for
each site, where required.

Seek long term protection of areas
of the community

The State’s Offset Register provides additional
protection to offset sites as it facilitates transparency
and accountability of offsets, provides a single cross-
Government record for environmental offsets, monitors
offset implementation and outcomes, improves auditing
and quality control of offsets; and provides for efficient
retrieval of offset information in flexible ways to meet
Government, industry and community needs (DWER
2021).
Management measures (weed control, fencing, access
control, dieback measures and revegetation) will provide
long-term protection to the community.

Report on success of management
strategies

The land manager will be required to report on the
outcomes of the on-ground management on an annual
basis. This will enable the PTA to consider the success
of, potential improvements to, the management actions.
Management will be adaptive, to allow consideration of
new technologies, better best-practice methods or
environmental events (fire, storms, etc.).

Clarify the floristic community
present at specified occurrences

The PTA has engaged a consultant to conduct a
reconnaissance survey for SCP3a. This includes
assessing sites the DBCA Corporate Database shows
as unverified occurrences of SCP3a. Depending on the
results of the survey the PTA may conduct follow up
floristic community type analysis at unverified but likely
SCP3a occurrences.

12.9.5. How the offset aligns with the Approved Conservation Advice for SCP3a
The approved conservation advice (DotEE 2017) states that “…it is more cost-effective to retain an
intact remnant than to allow degradation and then attempt to restore it or another area”.

The approved conservation advice (DotEE 2017) reports that within the ecological community
weeds are a major threat and a key management action should be weed management. It also
notes threats to the ecological community from grazing of plant communities by feral herbivores
such as rabbits.

Management actions, including weed and feral animal control, are among the key management
actions for the five offset sites.

https://www.der.wa.gov.au/your-environment/offsets#:~:text=The%20aim%20of%20the%20WA%20Environmental%20Offsets%20Register,ways%20to%20meet%20Government,%20industry%20and%20community%20needs.
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12.9.6. How the offset aligns with the Carnaby’s Cockatoo (Calyptorhynchus
latirostris) Recovery Plan

The Carnaby’s Cockatoo Recovery Plan (DPaW 2013) provides advice and guidance on
management actions to protect the Carnaby’s cockatoo. The protection of the Lowlands Nature
Reserve aligns with the following section of the recovery plan:
 Section 14 Recovery Actions.
 Action 1 - Protect and Manage Important Habitat:

Complete restoration of the original extent of Carnaby’s cockatoo habitat is not possible. It is
therefore important to identify those parts of the species’ habitat most critical to survival and
to protect and manage as much of this important habitat as possible to minimise the impacts
of habitat loss. While planting of species that support Carnaby’s cockatoo is effective over
the long-term and encouraged, protection and regeneration of existing habitat is significantly
more efficient and effective. Therefore efforts in this Recovery Plan are primarily directed
towards protection and enhancement of existing habitat.

The Western Australian Government purchased the Lowlands Nature Reserve as an advanced
offset site for METRONET offset purposes. The Lowlands Nature Reserve’s conservation status
has been increased to a Class A conservation estate and will be listed on the DWER Offset
Register, further increasing the level of protection. Allocating the Lowlands Nature Reserve as an
offset site will ensure achievement of Action 1 through further protection and management.

12.9.7. How the offset aligns with the EPA Technical Report: Carnaby’s black
cockatoo in Environmental Impact Assessment in the Perth and Peel Region

The EPA Technical Report: Carnaby’s Black Cockatoo in Environmental Impact Assessment in the
Perth and Peel Region (EPA 2019) provides guidance on habitat restoration and protection of
Carnaby’s cockatoo habitat. The protection of the Lowlands Nature Reserve achieves both short
and long term management options (detailed in Table 5 of EPA 2019).

12.9.8. How the offset aligns with the Forest Black Cockatoo (Baudin’s Cockatoo
Calyptorhynchus baudinii and Forest Red-tailed Black Cockatoo
Calyptorhynchus banksia naso) Recovery Plan

The Forest Black Cockatoo and Forest Red-tailed Black Cockatoo Recovery Plan (DEC 2008) was
developed as a joint recovery plan for both species as they both occur in the sub-humid forests
and south-west of WA, having similar breeding and feeding requirements and face similar threats.
The acquisition and management of the Lowlands Nature Reserve aligns with Section 14.9 Identify
and manage important sites and protect from threatening processes of the Plan.

The Lowlands Nature Reserve is as an important site within the region for a range of species,
including Baudin’s and forest red-tailed black cockatoos. Acquiring the land and providing for
management will conserve the site in the long-term. Management actions such as fencing, weed
management and fire management will reduce the risks of threatening processes such as dieback
and weed spread.



427

12.10. Assessment of the Draft Offset Strategy

The PTA have developed an offset strategy to counterbalance significant residual impacts on
threatened ecological community SCP3a, black cockatoo habitat, wetlands and Bush Forever as a
result of the Byford Rail Extension Proposal. The PTA have provided an assessment of how the
proposed offsets are likely to counterbalance the significant residual impacts and meet the EPA’s
objective in Table 93.

Table 93:  Assessment of the Draft Offset Strategy

Environmental Factor Is this offset sufficient? Does the offset meet the EPA’s
objective?

Threatened Ecological
Community – SCP 3a

The PTA has proposed five potential
offset sites for SCP 3a, ranging from
3.3 ha (27% of the offset
requirement) to 35.6 ha (178% of the
offset requirement). The offset
package for SCP 3a will be finalised
based on offset requirements, results
of the SCP 3a reconnaissance
survey, assessments or surveys at
proposed sites and/or revegetation
options.
The PTA has demonstrated that
sufficient and suitable offsets are
available to counterbalance the
impacts on SCP 3a from the
Proposal.

The PTA will meet the EPAs objective
to protect flora and vegetation so that
biological diversity and ecological
integrity are maintained. The PTA
have undertaken measures to avoid
and minimise impacts, and will seek
to further reduce impacts to SCP 3a
wherever possible.
The PTA will provide offsets for SCP
3a that are proportionate to the
impact and providing funding to
maintain existing SCP 3a
occurrences that occur within close
proximity to the impacts, thus
endeavouring to maintain the
biological diversity within the area of
the impacts.

Fauna habitat - Black
Cockatoo habitat

The PTA has applied the
Commonwealth Offset Assessment
Guide to determine offset
requirements for black cockatoo
foraging habitat. The offset extent
equates to approximately 3:1 for
Carnaby’s and forest red-tailed black
cockatoo foraging habitat and 7:1 for
Baudin’s cockatoo foraging habitat. A
3:1 ratio is applied to black cockatoo
potential breeding trees. The offset
allocation for this Proposal will
constitute around 20% of the black
cockatoo foraging habitat and 5% of
the black cockatoo potential breeding
trees available at the Lowlands
Nature Reserve offset site. In reality
Lowlands Nature Reserve provides a
larger area of habitat for black
cockatoos than that required by the
Byford Rail Extension Proposal.
The PTA therefore considers the
black cockatoo habitat offset to be
sufficient.

The PTA will meet the EPAs objective
to protect terrestrial fauna so that
biological diversity and ecological
integrity are maintained. The PTA
have undertaken measures to avoid
and minimise impacts, and will seek
to further reduce impacts to black
cockatoo wherever possible.
The PTA will provide offsets for black
cockatoo habitat that are
proportionate to the impact and
providing funding to maintain an
existing black cockatoo foraging and
breeding habitat site. Although the
Lowlands Nature Reserve site has
high quality foraging habitat and over
8,000 black cockatoo potential
breeding trees, it was coming under
increasing pressure from threatening
processes including feral/pest
species (weeds, grazing and
predatory fauna) which would have
ultimately reduced the biological
diversity and ecological integrity at
the site. With offset funding the land
manager is able to resource and
implement on-ground management
actions to reduce or mitigate the
threatening processes in order to
maintain the sites foraging and
breeding habitat for black cockatoos
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Environmental Factor Is this offset sufficient? Does the offset meet the EPA’s
objective?
through maintaining plant health and
diversity.

Conservation Category
Wetlands

The PTA has applied a ratio of 3:1,
the highest ratio to offset the impacts
to Conservation Category Wetlands
within the Footprint.
Locating the Conservation Category
Wetland offset with the SCP 3a offset
is likely to protect a larger area of
wetland than required by the offset.
On-ground management actions
applied to the site as part of the
offset, such as weed control, fencing
to reduce grazing and fire
management, provide positive
environmental outcomes for the
wetland within and external to the
site, not just to the extent offset.
Maintaining or improving the health of
a wetland in one area will provide
flow-on effects to adjoining or nearby
wetland areas (better water quality,
less weed invasion, reduced risks
from wild bush fires).
The PTA therefore considers the
Conservation Category Wetland
offset to be sufficient.

The PTA will provide on-ground
management at offset sites
containing Conservation Category
Wetlands. The on-ground
management measures proposed will
help to maintain the quality of
groundwater and surface water by
implementing weed and dieback
control, conducing appropriate fire
measures, allowing native vegetation
to regenerate and providing
monitoring of the wetland condition.
Early indications of degradation will
allow management actions to be
adapted to address threatening
processes in an adaptive manner.

Bush Forever The PTA has applied a ratio of 2:1,
the highest ratio provided by SPP 2.8
(WAPC 2010) to offset the impacts to
native vegetation within the Footprint.
The PTA has not applied the ratio by
vegetation condition when calculating
offsets for native vegetation within
Bush Forever (WAPC 2010), which
may result in a reduced offset
requirement.
Locating the Bush Forever offset with
the SCP 3a offset is likely to protect a
larger area of Bush Forever than
required by the offset calculation.
This is achieved as funding for on-
ground management as an offset is to
manage the site in its entirety.
Therefore where the entire offset site
is Bush Forever but contains a
smaller occurrence of SCP 3a, the
entire site will be managed, providing
benefits to native vegetation (weed
control, dieback management,
fencing to reduce grazing) across the
site.
The PTA therefore considers the
Bush Forever offset to be sufficient.

The PTA will meet the EPAs objective
to protect flora and vegetation in
conservation areas so that biological
diversity and ecological integrity are
maintained. The PTA have
undertaken measures to avoid and
minimise impacts, and will seek to
further reduce impacts to native
vegetation within Bush Forever areas
wherever possible.
The PTA will provide offsets for Bush
Forever that are proportionate to the
impact. On-ground management at
Bush Forever sites with the same
vegetation complex as that impacted
by the Proposal will endeavour to
maintain the biological diversity within
the area of the impacts.
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13. Holistic impact assessment
It is important to recognise that the Proposal will not affect relevant environmental factors in
isolation, and that there are many connections and interactions between parts of the environment
(environmental factors). This section of the ERD considers the connections and interactions
between the preliminary key environmental factors  relevant to the Proposal:
 Flora and vegetation
 Terrestrial fauna
 Inland waters
 Social surroundings.

Each of these environmental factors is addressed separately in previous chapters. A summary of
how the Proposal addresses the principles outlined in the EP Act is provided in Environmental
principles and factors. Greenhouse Gas Emissions, Air Quality and the Principle of Waste
Minimisation are addressed in Other environmental factors.

The PTA acknowledges the connections and interactions between environmental factors and those
interdependencies requiring consideration and management to achieve good environmental
outcomes. From the early stages of project planning, PTA has considered relevant environmental
factors, and has integrated these into its design development process. This has allowed a holistic
view of design responses to avoid or minimise impacts on those environmental factors while still
achieving overall objectives including future passenger needs.

Table 94 summarises key connections and interactions between environmental factors (grouped
by the relevant EPA theme) and the most significant mitigation and management measures to
minimise impacts across environmental factors. Of these, the PTA considers the following to be the
most relevant holistic impacts:
 Impacts within and around Wungong Brook, with a series of interactions between surface water

flows, groundwater drawdown, terrestrial and aquatic habitat and habitat connectivity, and
cultural heritage.

 Vegetation clearing and loss of habitat, particularly foraging habitat for black cockatoo species
(Carnaby’s Cockatoo and Forest Red-tailed Cockatoo, and potentially Baudin’s Cockatoo).

 Impacts on conservation category wetlands, providing habitat for Carter’s Freshwater Mussel
and TEC SCP 3a.

 Increased frequency of noise events from trains passing along the existing rail reserve,
necessitating the installation of noise walls, with potential impacts to visual amenity.

Impacts on individual environmental factors and the connections and interactions between them
have been subject to concerted avoidance and minimisation efforts. The assessment of the holistic
impacts and the predicted outcomes has been considered in relation to each of the principles of
environmental management in Section 4A of the EP Act and the EPA’s environmental objectives
for each key environmental factor. The impact assessment and development of mitigation
measures is discussed in detail within each environmental factor chapter. From the impact
assessment, the Proposal’s predicted outcomes have been considered in relation to the
environmental principles (see Section 4.3) and the EPA’s environmental objectives for each key
environmental factor.
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The PTA has adopted the precautionary principle to ensure that the design of the Proposal
minimises significant residual impacts to all relevant environmental factors. The Proposal also co-
insides with the principle of intergenerational equality through integrating transport and long-term
land use planning and making more sustainable and active forms of travel, such as walking and
cycling more attractive. This allows for the EPA’s objective for air quality to be met, as the Proposal
will reduce private vehicle use and result in improved air quality.

The Proposal has also been designed with consideration to principles in relation to improved
valuation, pricing and incentive mechanisms, and the principle of waste minimisation. For example,
accounting for environmental costs throughout the lifecycle of the Proposal, and producing plans
and mitigation measures to reduce waste generation and dispose of construction waste
appropriately ensures the EPA’s objectives for greenhouse gases and waste minimisation is met.

Environmental studies were undertaken to gain a detailed understanding of the environmental
values within the Development Envelope and its surrounds, and informed the mitigation measures
to avoid, minimise and/or rehabilitate the impacts identified across the Proposal. The studies,
impact assessment, and mitigation measures, have been developed with regard to the principle of
the conservation of biological diversity and ecological integrity, ensuring that the conservation of
biological diversity and ecological integrity is a fundamental consideration. The mitigation
measures, in conjunction with the implementation of environmental offsets, has allowed for the
EPA objective for flora and vegetation, terrestrial fauna, inland waters, and social surroundings to
be met.
Impacts on individual environmental factors and the connections and interactions between them
have been subject to concerted avoidance and minimisation efforts. Where residual impacts are
unavoidable, the PTA will investigate, and where practicable, apply additional measures to avoid or
minimise impacts during the Proposal’s future detailed design process. This will include the
following key focus areas:
 At Fletcher Park and Lambert Lane Nature Reserve, consider opportunities to:

- Further reduce the width of the construction corridor to reduce clearing of the TEC 3a

- Enhance habitat connectivity through fauna crossing infrastructure, rehabilitation of
disturbed areas and landscaping using appropriate locally endemic native species,
minimise intrusion of lighting and noise sources, and minimise interfaces between the
public/ traffic and fauna

 Where native vegetation clearing is required, consider opportunities to:

- Further minimise the Proposal’s construction and operational footprints where practicable

- Implement offsets for areas of ecological value that cannot be avoided, consistent with the
Draft Offsets Strategy (PTA 2021)
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Table 94 Key Linkages between Environmental Factors

Theme Factor Objective Key linkages to other factors Examples of relevant mitigation
Land Flora and

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

 Wungong Brook, which forms part of an
important regional ecological linkage, will be
intersected by the Proposal. This will result in
the potential loss of Carter’s Freshwater Mussel
habitat, removal of several potential breeding
trees and loss of native vegetation associated
with a Conservation Category Wetland (flora
and vegetation, terrestrial fauna, inland waters)

 Vegetation within the Development Envelope
provides foraging habitat for Black cockatoo
species (Carnaby’s Cockatoo and Forest Red-
tailed Cockatoo, and potentially Baudin’s
Cockatoo). Clearing of areas of this vegetation
would result in a reduction in habitat area (flora
and vegetation; terrestrial fauna), potential
implications for hydrology and water quality
(inland waters) and a reduction in urban
amenity, cultural and natural heritage (social
surroundings).

 The Proposal intersects six conservation
category wetlands that provide habitat and
resources for terrestrial and aquatic species.
Surveys have recorded Carter’s Freshwater
Mussel in Wungong Brook and TEC 3a in
wetlands associated with Lambert Lane Nature
Reserve and Fletcher Park (flora and
vegetation, terrestrial fauna)

 The Proposal has been designed to avoid or
minimise clearing of native vegetation and
fauna habitat, and to maximise the use of
cleared ground within the existing Australind
rail corridor. The PTA will consider
opportunities to further reduce impacts on
native vegetation where practicable through
future detailed design of the Proposal.

 Habitat connectivity will be maintained through
installation of culverts above ground level to
facilitate movement of fauna. The bridge at
Wungong Brook will maintain existing
connectivity.

 Impacts on native vegetation and fauna will be
mitigated and managed through the
preparation and implementation of a CEMP.
This will include measures to demarcate and
avoid areas of significant vegetation, inspection
to identify any Black Cockatoo breeding trees
prior to clearing, and measures to minimise and
manage fauna strikes by construction vehicles,
plant and equipment.

 Loss of vegetation and habitat values will be
rehabilitated and/or offset, consistent with the
Offsets Strategy (PTA 2021).

 Water sensitive urban design principles will be
identified through the future detailed design of
the Proposal and implemented to minimise
changes in hydrology and water quality,
particularly in areas of vegetation clearing.

Terrestrial
Fauna

To protect
terrestrial fauna
so that biological
diversity and

 Direct and indirect impacts on terrestrial fauna
have the potential to alter the ecological integrity
of communities within the Development
Envelope, with resulting implications for the
quality, and composition of habitats (flora and

 Impacts on native fauna will be mitigated and
managed through the preparation and
implementation of a CEMP. This will include
measures to demarcate and avoid areas of
significant vegetation, inspection to identify any
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Theme Factor Objective Key linkages to other factors Examples of relevant mitigation
ecological
integrity are
maintained.

vegetation) and the urban amenity of these
areas (social surroundings).

Black Cockatoo breeding trees prior to clearing,
measures to reduce the risk of introduction or
spread of invasive species, and measures to
minimise and manage fauna strikes by
construction vehicles, plant and equipment.

 Loss of significant fauna habitat will be offset,
consistent with the Draft Offsets Strategy (PTA
2021). The Draft Offsets Strategy includes
specific provisions relating to foraging and
breeding habitat for Black Cockatoo species.

Water Inland
Waters

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

 The Proposal will include construction of bridges
over Wungong Brook and culverts within
existing drainage lines. This will have
implications for ecological systems that rely on
water flow through and habitat connectivity
along and across these waterways (flora and
vegetation; terrestrial fauna) and the urban
amenity, cultural and natural heritage of these
waterways (social surroundings).

 Changes to surface water flows during
construction and operation of the Proposal may
affect water quality, with implications for
ecological systems (flora and vegetation;
terrestrial fauna) and urban amenity (social
surroundings).

 Dewatering of groundwater during construction
of the Proposal may affect ASS, mobilise
contamination, and generate effluent with the
potential to further affect surface and
groundwater quality (inland waters), the diversity
and integrity of ecological systems that rely on
that water (flora and vegetation; terrestrial
fauna) and urban amenity (social surroundings).

 The PTA will implement measures to avoid and
minimise impacts on surface water flows and
quality during detailed design, particularly at
Wungong Brook. Where practicable, surface
water flows to and from ecologically significant
wetlands and hydrologic regimes associated
with Wungong Brook and other existing
waterways will be maintained across the
Development Envelope.

 Construction of the Proposal will be subject to
mitigation and management of potential
impacts through a CEMP, which will include
specific measures to manage groundwater
during construction, including interactions with
ASS and contaminated soils, management of
dewatering effluent, and contingency measures
in the unlikely event of a spill, leak or other
accidental release to the environment.
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Theme Factor Objective Key linkages to other factors Examples of relevant mitigation

People Social
surroundings

To protect the
social
surroundings from
significant harm.

 Wungong Brook is a registered Aboriginal
heritage site. The site is an important source of
water for the Traditional Owners’ ancestors, with
water flow recognised as important to protect
(inland waters).

 Generation of more frequent noise events will
impact on the amenity for neighbouring
residents, and the installation of noise walls to
mitigate this will impact the visual amenity of the
area. Noise walls may impact habitat
connectivity across the Development Envelope
(terrestrial fauna, social surroundings).

 Sections of the Proposal have been assessed
as having extreme bushfire hazard levels.
Bushfire has the potential to reduce the extent
and quality of the surrounding vegetation and
reduce available fauna habitat (Social
surroundings, flora and vegetation, terrestrial
fauna).

 Through consultation with Traditional Owners,
PTA has agreed to avoid positioning
infrastructure within Wungong Brook. PTA will
also remove the existing bridge pile from the
riverbed, as requested by Traditional Owners.

 PTA will undertake further noise modelling as
the detailed design is developed and apply
relevant mitigation measures necessary to
comply with State Planning Policy 5.4.

 Noise walls will be designed in consultation
with affected residents.
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13.1. Cumulative impact

13.1.1. Byford
Byford is an emerging centre with established residential areas, as well as large vacant
landholdings west of the proposed station. The station contributes to potential further urban growth.
Delivery of a new station at Byford will stimulate town centre growth and transform it into a higher
intensity mixed-use area that is accessible by public transport. The intent is that Byford Station will
become a Town Centre Station, providing a range housing types, retail and services that support
nearby communities. The most recent local planning reconfigured the area to include multiple-use
corridors, updated residential densities, rationalisation of the local road network and transit
orientated design around the proposed station.

The Byford area lies within the Pinjarra Plain soil landscape and was until the 20th century
primarily rural farmland with first European settlement of the area by small hold landowners in the
1850s. Consequently, widespread clearing, alteration and degradation of the natural environment
has occurred. The Pinjarra Plain is one of the most cleared landscapes in the State, retaining less
than 3% of original vegetation cover. Some soil groups have less than 1% of the original vegetation
(SSJ 2016). Remnant native vegetation within the Byford area is constricted to the remaining
waterways, road reserves, rail reserves and conservation reserves or bush forever sites.

The remaining areas that are not already developed have experienced historical clearing
associated with agriculture and are predominantly paddocks or cleared land. The extensive land
clearing has resulted in significant fragmentation of remnant vegetation within the central and north
western portions of the district. Remnant vegetation within the eastern and southern portions of the
district still retain relatively good interconnectivity due to the presence of state forest bounding the
eastern side of the district and the stream and associated remnant vegetation running east west
along the southern boundary of the district.

Byford is within the shire of Serpentine Jarrahdale, the fastest growing local government area in
the Perth Metropolitan region. Byford had a population of 3,335 people in 2001 (SSJ 2020). In
2016, the ABS estimated that the current population for the Byford District Structure Plan area was
18,123 people representing an increase of over 440% (SSJ 2015). The Perth and million strategic
planning frameworks identified that the population of Byford will be approximately 60,000 by 2050,
based on predicted and approved residential developments (SSJ 2020). This would be
approximately three times the current population. While the scale of development is planned in a
general sense, there are many factors that could influence the extent to which urban development
proceeds over longer time horizons. These include changes in planning policy, broader economic
conditions or future environmental conditions.

The following developments have been identified by PTA for consideration in terms of cumulative
impacts with the Proposal:
 Byford Town Centre (mixed high density residential and commercial development)
 Marri Park Estate – Lot 3 Larsen Rd and Lot 3 Alexander Road (residential housing estate)
 Byford Central
 Lots 59-62 Briggs Road Byford (residential housing estate – 8.779 ha
 Byford Meadows Estate, Lot 9500 Thomas Road, Briggs street (residential housing estate)
 Redgum Brook Estate (residential housing estate)
 Kalimna Estate (residential housing estate)



435

 Grange Meadows, Lot 6, Lot 27 Abernethy Road, Byford (residential housing estate)
 Byford West (residential housing estate)
 The Glades (residential housing estate)
 Doley Road Precinct (residential housing estate)
 The Brook, Lot 2 Nettleton Road, Byford (residential housing estate)
 Lots 1,3 and 128 South Western Highway, Byford
 Lot 806 South Western Highway, Byford
 Stanley Road precinct
 Lots 1 and 2 Rowley Road Darling Downs
EPA has not approved any land clearing for these developments.

Due to the majority of the district of Byford being cleared vacant or agricultural land, the proposed
or approved developments (predominantly residential) within the district of Byford to accommodate
projected population growth are unlikely to significantly impact environmental values. However,
further development will likely isolate remaining patches of remnant vegetated vested as
conservation reserves in the north western portion of the district. Increased urbanisation will also
likely result in increased weed presence, spread and introductions to the district, which may further
degrade remnant natural areas. Increased contaminant and nutrient runoff likely to be associated
with increased urbanisation will negatively impact local water quality and residential bore use will
likely deplete groundwater levels over time.

13.1.2. Armadale
Armadale Station is currently the last station on the Armadale Line. The Proposal, an 8km
extension to the Armadale Line involves works at Armadale Station to accommodate through
movements to Byford. Armadale is a Strategic Metropolitan Centre, and the intent is to provide a
full range of economic and community services within its catchment. Armadale Station is located
adjacent to the city centre and is within proximity to a range of retail, commercial and community
uses.

The western side of the railway line is currently under the planning control of the Metropolitan
Redevelopment Authority (MRA) to facilitate the renewal and revitalisation of the activity centre.
This area is known as the Armadale West of Railway Precinct, and the intent is to promote
predominantly high density residential/mixed-use development over the 10 hectares of under-
utilised land (DevelopmentWA 2016). New business and industrial opportunities combined with
new housing will give people the chance to live and work within the same area.

The 2018 structural plan for the central city region of the City of Armadale aims to increase the
commercial and residential density of the city centre to accommodate an additional 1250-2300
residences to support 5000-7000 more people (City of Armadale 2018).

The majority of urban growth is focused in new urban areas located on the degraded rural
farmlands of the coastal plain or infill housing in existing urban areas. Demand for small rural
holdings, or lifestyle blocks, is also catered for by infill development in the remaining rural portions
of the City in the hills and coastal plain areas.
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The City Centre west of the Railway precinct is also approved for development. The development
will extend 10.84 hectares, bounded by Green Avenue, Forrest Road and Fifth Road. The future
development will predominantly be high density residential/mixed use. An additional 928 dwelling
will be built, housing an additional 2,320 people. The pre-existing land uses are roads, residential
and 0.19 ha of open spaces. This development is unlikely to cause significant loss of
environmental values.

The following developments are expected to occur in proximity to the Byford Rail Extension
Proposal within the City of Armadale Local Government Area:
 Lot 1, 2 and 3 Ninth Road, Brookdale, subdivision of the blocks into freestanding residential

housing. Land was previously cleared paddocks.
 Girrawheen street, Armadale, development of a combination of freestanding housing and

grouped dwellings.
 Lot 700, approved to develop a shopping centre complex.
 Owtram Road, medium residential duplex on previously cleared land.
 Precinct 1 (Owtram Road, Frys Land, Albany Highway, Clarence Road) (residential land)
 Precinct 3 (Little John Road, Gladstone Road, Railway Avenue, Lowanna Way) subdivision of

the lot into free standing residential properties. This development involves the clearing of
parkland containing trees.

The environmental impact of ongoing residential infilling and redevelopment is not expected to
cause significant environmental impacts due to the areas being developed already existing as
residential properties or cleared and agricultural land. There may be some loss of trees within the
areas redeveloped as higher density living which could reduce the interconnectivity between
natural environments within the City of Armadale.
Three infrastructure developments are also foreseeable around the Byford area. These are:
 Thomas Road Bridge over Rail, Main Roads Western Australia – located adjacent to the

Proposal on Thomas Road
 Tonkin Highway Extension (Thomas Rd to South West Highway), Main Roads Western

Australia – located approximately 3.2 km west of the Proposal extending south and east
 Soldiers Road Principal Shared Path, Shire of Serpentine Jarrahdale – extending south of the

Proposal.
These proposals will contribute to native vegetation clearing, including TEC 3a and the removal of
black cockatoo habitat. Further detailed assessment of the cumulative impacts of these proposals

on flora and vegetation and fauna is provided in 6.6.8 and Error! Reference source not found..

13.2. Summary of Cumulative Impacts

As indicated in section 13.1.1 and 13.1.2 above, the combined effect of known and foreseeable
developments within the City of Armadale and the Shire of Serpentine Jarrahdale is not expected
to cause significant additional environmental impacts as these are mainly planned for cleared rural
or urban land. The net impacts from these known and foreseeable developments will not
significantly contribute to land clearing and there the cumulative impacts are similar to the Proposal
alone.

Each of the Proposal’s preliminary key environmental factors have been assessed in the context of
existing local and regional environments including the extent of remnant native vegetation and
habitat. As indicated in this chapter these factors have also been assessed holistically. This
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assessment has taken into account the effect of previous developments and the current state of
the receiving environment.

The PTA has predicted impacts, including significant residual impacts, in the context of cumulative
impacts and the existing receiving environment.
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Appendix A - Byford Rail Extension Environmental
Scoping Document



Public Transport Authority B

Appendix B Byford Rail Extension Flora and
Vegetation Assessment (GHD 2021)
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Appendix C METRONET – Byford Extension Part
One - Flora and Fauna Assessment (AECOM
2020)



Public Transport Authority D

Appendix D Phytophthora Dieback Occurrence
Assessment (Glevan 2021)
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Appendix E Byford Rail Extension Fauna
Assessment; Spring 2020 (Bamford 2021)
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Appendix F Byford Rail Extension Assessment of
Possible Black Cockatoo Breeding Hollows
(Kirkby 2021)
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Appendix G Byford Rail Extension Consolidated
Terrestrial Fauna Report (GHD 2021)
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Appendix H Byford Railway Extension Targeted
Fauna Survey for Westralunio carteri Carter’s
Freshwater Mussel (Stream Environment and
Water 2021)
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Appendix I Desktop Review and Impact
Assessment of Short Range Endemic and
Conservation Significant Invertebrates for the
Byford Rail Extension (Invertebrate Solutions
2021)
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Appendix J Byford Rail Extension: Wetland
Assessment (Stream Environment and Water
2021)
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Appendix K Metronet Byford Rail Extension
Strategic Hydrogeological Assessment
(Golder 2021)
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Appendix L Byford Rail Extension – Groundwater
and Surface Water Level Monitoring Event –
January 2021 (Golder 2021)
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Appendix M Byford Rail Extension Preliminary
Assessment - Noise & Vibration Assessment
(SLR 2021)
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Appendix N Byford Rail Extension Operational
Noise and Vibration Management Plan (SLR
2021)
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Appendix O Report on the Aboriginal Heritage
Survey of Byford Rail Extension (R & E
O’Connor 2020) [REDACTED]
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Appendix P Bushfire Risk Assessment and
Management Strategy Byford Rail Extension
(BushFire Works 2021)
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Appendix Q Byford Rail Extension Visual Impact
Assessment (Ecoscape 2021)
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Appendix R Byford Rail Extension – Draft Offset
Strategy




