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1.0 Introduction 

1.1 Background 
The Public Transport Authority of Western Australia (PTA) is proposing to develop the Malaga to 
Ellenbrook Rail Works (the Proposal) as part of the Western Australian Government’s METRONET 
vision. The Proposal is located between 12 to 22 kilometres (km) north-east of the Perth CBD, within 
the City of Swan. The Proposal connects to the proposed Bayswater to Malaga railway line at the 
eastern edge of the Tonkin Highway road reserve.  

The Proposal includes the installation of 13 km of new dual railway track which spurs off the proposed 
Bayswater to Malaga Rail Works line, including the construction and operation of three new stations at 
Malaga, Whiteman Park and Ellenbrook with intermodal rail, bus, carpark, and active mode (cycling 
and walking) facilities at each station (Table 1). A potential future station is also proposed at Bennett 
Springs.  

1.2 Key Components 
The Proposal’s 463.8 hectare (ha) Development Envelope extends east from the Tonkin Highway, 
north of Marshall Road to Bennett Springs where the railway alignment turns to the north to run 
adjacent to Drumpellier Drive (formerly Lord Street), passing under Gnangara Road and turning to the 
northeast to terminate south of The Parkway in Ellenbrook.  

The indicative Proposal Footprint (the Footprint) is the area within the Development Envelope that 
aligns with the current concept design for the permanent rail corridor and provides the disturbance 
area for construction activities to occur, including temporary construction areas such as lay down 
areas, site access and other temporary ground disturbing activities necessary for construction of the 
Proposal (Figure 1). 

The PTA has nominated Native Vegetation Retention Areas (NVRAs) within the Development 
Envelope (but outside the Footprint) to protect native vegetation that contains environmental values, 
such as Black Cockatoo foraging habitat, potential breeding trees or wetlands. These areas are 
designated to protect native vegetation and will be clearly demarcated during construction for 
protection. 

1.3 Objective 
The objective of this wetland impact assessment is to provide a report that: 

• defines and describes the wetlands that occur within and directly adjacent to the Development
Envelope

• describe the potential direct and indirect impacts that may occur as a result of the Proposal

• define mitigation strategies to avoid impacts

• define the residual impacts following implementation of mitigation strategies.
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Table 1 Proposal description 

Item Location 
Permanent infrastructure, including: 

Railway tracks and associated 
infrastructure. 

Associated changes to road infrastructure 
at road/rail intersections, including a 
component of the Tonkin Highway Dive 
structure.  

Malaga Station.  

Future Bennett Springs East Station. 

Whiteman Park Station. 

Ellenbrook Station. 

Construction laydown and access areas. 

Power supply substation.  

Principal shared path, drainage structures, 
fencing, bridges, and noise walls. 

Construction of railway tracks and associated infrastructure 

A 13 km dual track railway which connects to the proposed Bayswater to Malaga railway track. The 
railway track extends from the eastern edge of the Tonkin Highway road reserve heading generally east 
across the Marshall Road paddocks of Whiteman Park. In Bennett Springs, the railway alignment turns 
to the north to run adjacent to Drumpellier Drive (formerly Lord Street), passing under Gnangara Road 
and turning to the northeast to terminate at Ellenbrook Station. 

Construction of railway stations and associated facilities including access roads, dive structure, 
intermodal rail, bus facilities and a future Depot, ‘park and ride’, ‘kiss and ride’ and active mode 
(walking/cycling) facilities. 

Malaga Station: located approximately 500 m east of Tonkin Highway, west of Beechboro Road North. 

Future Bennett Springs East Station: provision for a future station in the general vicinity of Dulwich 
Street in Bennett Springs. 

Whiteman Park Station: located approximately 4.5 km northeast of the proposed Malaga Station. 
Adjacent to the intersection of Drumpellier Drive (formerly Lord Street) and Whiteman Drive East in 
Whiteman Park. 

Ellenbrook Station: located approximately 6 km north of the proposed Whiteman Park Station, south of 
The Parkway in the town centre of Ellenbrook. 

Construction laydown and access areas. 

A Development Envelope of 463.8 ha including a 249 ha Footprint and 44.9 ha of NVRAs. 

Rail and Bus Services The passenger railway is proposed to operate as an extension to the proposed Bayswater to Malaga 
railway track, extending 13 km to Ellenbrook. Rail and bus services are proposed to operate at Malaga 
Station, Bennett Springs East (future) Station, Whiteman Park Station and Ellenbrook Station. 
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2.0 Methods 

2.1 Literature review 
The impact assessment was informed by technical studies completed for the Proposal, publicly 
available data and EPA guidelines, including:  
• Wetlands desktop and impact assessment (Biologic 2020a; 2020b)
• Environmental constraints analysis (ELA 2019)
• Geomorphic Wetlands Mapping (Hill et al. 1996)
• Baseline wetland monitoring (RPS 2019)
• Flora and vegetation assessment (RPS 2020)
• Wetland values assessment (WRM 2020)
• The publicly available Geomorphic Wetlands of the Swan Coastal Plain (DBCA-019) dataset
• Environmental Factor Guideline – Inland Waters (EPA 2018).

2.2 Climate 
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 Autumn soon after the peak rainfall period (around September to 
October) and at their lowest after summer in May, immediately before significant winter rainfall is 
received.  

2.3 Wetland Values 
Wetland values are defined as a beneficial use or an ecosystem health condition, with ecosystem 
health values in relation to wetlands including the ability to sustain vegetation, aquatic fauna and 
birdlife and the ecological processes that support them (EPA 2018). Beneficial uses may include 
recreation, cultural or asthetic values and the use of water for drinking, agriculture and health (EPA 
2018). 

In the context of this assessment, wetland value is considered to include the potential for the wetland 
to support any of the following attributes:  

• flora or fauna species listed as threatened under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) or Biodiversity Conservation Act 2016 (BC Act)

• species listed by DBCA as Priority 1, 2, 3, or 4
• Threatened or Priority Ecological Communities (TECs or PECs) as listed under the EPBC Act or 

BC Act
• Groundwater Dependent Ecosystems (GDEs).
Ecological value of wetlands potentially impacted by the Proposal has been informed by a literature 
review including: 
• flora and vegetation mapped by RPS (2020)
• fauna habitat mapped by WRM (2020) and Biologic (2020)
• GDEs mapped by RPS (2020), defined in this assessment as riparian vegetation in Degraded or

better condition
• an assessment of habitat suitability for conservation significant aquatic fauna previously recorded

in the vicinity: the Black-stripe Minnow (Galaxiella nigrostriata) and the Carter’s Freshwater
Mussel (Westralunio carteri).

For the purposes of this assessment, ecosystem health refers to the ability of a wetland to support the 
wetland values, i.e. the ability for the wetland to support its functions and attributes.  
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2.4 Development Activities 
Development activities that may impact wetlands, outlined in EPA (2018) and considered applicable to 
the Proposal, include: 

• any drainage construction directly impacting on wetlands or waterways or which leads to the 
discharge of drainage water to wetlands or waterways

• temporary abstraction of groundwater for construction and dewatering purposes

• any activity that would impact water quality or quantity on water dependent ecosystems, for 
example where vegetation clearing could lead to erosion or sedimentation and increased turbidity 
in wetlands and waterways

• the creation of a road or urban related infrastructure that may result in the filling of a wetland, 
clearing of wetland vegetation or alteration of the drainage into or from a wetland.
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3.0 Description of Factor – Wetlands 

3.1 Significant Ecosystems 
For the purposes of EIA and in relation to ecosystem health, the EPA is focussed on impacts to 
significant ecosystems. Significant ecosystems potentially impacted by the Proposal include: 

• Conservation category or Resource enhancement management wetlands as mapped in the
Geomorphic Wetlands of the Swan Coastal Plain dataset as managed by the Department of
Biodiversity, Conservation and Attractions (DBCA)

• ecosystems which support significant flora, vegetation and fauna species or communities,
including migratory waterbirds, bats, and subterranean fauna

• ecosystems which support significant amenity, recreation and cultural values.

The nearest nationally important wetland is the Ellen Brook Swamps System, which includes Ellen 
Brook Swamp, approximately 4 km east, and Twin Swamps, more than 6 km northeast, of the 
Development Envelope (ELA 2019).  

3.2 Geomorphic Wetlands 
Mapping and evaluation of wetlands on the Swan Coastal Plain began in the 1980s to provide a 
framework for land use and water planning (Hill et al. 1996). DBCA has developed a dataset which 
maps the location, boundaries and management category of wetlands on the Swan Coastal Plain 
(SCP). Geomorphic wetlands have been categorised according to landform and water permanence 
(hydroperiod).  

A management category (was assigned to each wetland to guide their management and protection 
(DPaW 2013), including Conservation (wetlands which support a high level of attributes and functions, 
any activity that may lead to further loss of degradation is inappropriate), Resource Enhancement 
(wetlands which may have been partially modified but still support substantial ecological attributes and 
functions, protection is recommended) and Multiple Use (wetlands with few remaining important 
attributes and functions) 

Wetlands to the north of the Perth Central Business District are largely comprised of seasonally 
waterlogged wetlands with little surface water. The wetlands in and around the Development 
Envelope, as defined by (Semeniuk 1987), include palusplains (flat seasonally waterlogged wetlands), 
damplands (basin shaped, seasonally waterlogged wetlands), sumplands (basin shaped wetlands 
containing surface water seasonally) and creeks that contain water seasonally.  

Seventeen wetlands intersect the Development Envelope and three wetlands occur within 50 m of the 
Development Envelope (Figure 2). 

3.3 Conservation Significant Fauna 
Two conservation significant fauna are considered in the impact assessment as follows: 

• The Black-stripe Minnow (Galaxiella nigrostriata), listed as Endangered under the EPBC Act and
BC Act, is known to prefer shallow, seasonal wetlands (i.e. those that dry completely in summer)
with tannin-stained waters and intact riparian vegetation (Galeotti et al. 2010).

• The Carter’s Freshwater Mussel (Westralunio carteri), listed as Vulnerable under the EPBC Act
and BC Act, is known to prefer flowing creekline habitats with good water quality (particularly low
turbidity) and soft substrates (sand or mud) which allows individuals to bury themselves partially
or completely (Klunzinger 2012).
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3.3.1 Conservation Category Wetlands 
Conservation Category Wetlands (CCWs) are wetlands that support a high level of ecological 
attributes and functions (generally having intact vegetation and natural hydrological processes), or that 
have a reasonable level of functionality and are representative of wetland types that are rare or poorly 
protected.  

Four CCWs are within, or intersect, the Development Envelope three of which intersect the Footprint. 
These wetlands are Unique Identifier Number (UFI) 8417, UFI 8429, UFI 8728 and UFI 15259 Bennett 
Brook. The total mapped area of CCWs within the Development Envelope is 2.8 ha, and include 
vegetation mapped as in Completely Degraded (0.3 ha), Degraded (2 ha) or Good (0.5 ha) condition. 
The total mapped area of CCWs that intersect the Footprint is 1.9 ha, and includes vegetation mapped 
as Completely Degraded (0.2 ha), Degraded (1.2 ha) or Good (0.5 ha) condition. (Table 3; Figure 3).  

These wetlands support a variety of ecological attributes functions and values which are summarised 
in Table 2 and defined further in the sections below.  
Table 2 Summary of CCWs that occur within, or intersect, the Development Envelope 

UFI Location Type Hydrology Flora Fauna Occurrence 

UFI 
8417 

Centre of 
Marshall 
Paddocks 

Palusplain, Includes a small 
artificial dam 
intersecting with a 
drainage line. 
Likely to be wet 
autumn, winter 
and spring. 

Native 
overstorey 
over 
paddock 

May provide 
refuge habitat 
for aquatic 
fauna, 
potentially 
including turtles 
and frogs.  

Entirely within 
the 
Development 
Envelope, not 
within the 
Footprint. 
Protected by a 
NVRA. 

UFI 
8429 

Northeast of 
Beechboro 
Road North 
and 
Whiteman 
Drive West 

Sumpland, Seasonally 
inundated shallow 
waterbody 
dependent on 
surface water 
flow. 

Melaleuca 
woodland 
over weeds 

Good refuge 
habitat for 
aquatic fauna 
including frogs 
and waterbirds. 

Intersects the 
Development 
Envelope and 
Footprint 

UFI 
8728 

Northwest of 
Cranleigh 
Street, west 
of Bennett 
Brook 

Palusplain, Small amounts of 
surface water, 
dependent on 
surface water 
flow. 

Melaleuca 
woodland 
over weeds 

High diversity of 
frogs, suitable 
habitat for 
aquatic fauna 
during seasonal 
inundation.  

Intersects the 
Development 
Envelope and 
Footprint 

UFI 
15259 
Bennett 
Brook 

Directly west 
of Cranleigh 
Street 

Floodplain Largely 
influenced by 
surface water 
runoff and sub-
surface seepage. 
Flows seasonally 
with permanent 
pools along the 
watercourse.  

Flooded 
Gum and 
Melaleuca 
over weeds 

The greater 
Bennett Brook 
area has 
potential to 
support the 
Black-stripe 
Minnow and 
Carter’s 
Mussel.  

Intersects the 
Development 
Envelope and 
Footprint 
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Table 3 Extent of CCWs in the Development Envelope and Footprint by vegetation condition 

UFI 

Vegetation Condition 

8417 8429 8728 15259 Bennett Brook 
Total DE Total 

Footprint DE  Footprint DE Footprint DE Footprint DE Footprint 

Completely Degraded 0.02 - - - 0.20 0.20 0.04 0.03 0.26 0.23 

Degraded 0.64 - 0.03 0.03 1.01 1.01 0.37 0.14 2.05 1.18 

Good - - - - - - 0.47 0.47 0.47 0.47 

Total (ha) 0.66 - 0.03 0.03 1.20 1.20 0.88 0.64 2.77 1.88 

DBCA Mapped Extent (ha) 0.66 1.54 3.76 88.81 - 

Percent Loss 0.00% 2.04% 31.97% 0.73% -
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3.3.1.1 UFI 8417 
UFI 8417 is a 0.66 ha palusplain wetland located in the centre of Marshall Road Paddock. It comprises 
a small excavated dam surrounded by a mid-open forest of Eucalyptus rudis and Melaleuca 
rhaphiophylla over weeds. The dam provides water for cattle that graze in Marshall Paddocks, and 
provides refuge habitat for aquatic fauna and waterbirds. This wetland is not considered suitable 
habitat for Carter’s Mussel or the Black-stripe Minnow (WRM 2020).  

The Development Envelope intersect with 0.66 ha of UFI 8417 including vegetation mapped as 
Completely Degraded (0.02 ha) and Degraded (0.64 ha). This wetland is protected in a NVRA and 
does not intersect with the Footprint.  

3.3.1.2 UFI 8429 
UFI 8429 is a 1.54 ha sumpland located northeast of Beechboro Road North that consists of a 
seasonally inundated, shallow waterbody and associated damp areas surrounded by low Melaleuca 
woodland (WRM 2020). UFI 8429 is surrounded by highly degraded vegetation and the western 
boundary abuts the realigned Beechboro Road North. This wetland includes standing water after 
heavy rains which provide habitat for aquatic fauna and waterbirds. It is not considered suitable habitat 
for Carter’s Mussel or the Black-stripe Minnow.  
The habitat at UFI 8429 was considered consistent with that preferred by the Black-stripe Minnow 
(Galaxiella nigrostriata), however WRM (2020) suggested that the small size of the water body and its 
isolation from other wetlands means that UFI 8429 is unlikely to support a population of Black-stripe 
Minnow (WRM 2020). For the purposes of the impact assessment, given the above, this wetland has 
not been considered as suitable habitat for the Black-stripe Minnow.  

The Development Envelope and the Footprint intersect with 0.03 ha of UFI 8429 all of which is 
mapped as Degraded vegetation. The area within the Footprint represents 2% of the total extent of the 
wetland.  

3.3.1.3 UFI 8728 
UFI 8728 is a 3.76 ha CCW representing a seasonally inundated palusplain that supports Melaleuca 
trees over weeds. The wetland is shallow and lacks a basin to sustain standing water, the water is 
likely to drain into the adjacent Bennett Brook (UFI 15259) during winter months (WRM 2020). It 
supports a high diversity of frogs (Bamford 2020) and provides habitat for aquatic species and 
waterbirds. This wetland is not considered suitable habitat for Carter’s Mussel or the Black-stripe 
Minnow (WRM 2020). 

The Development Envelope and the Footprint intersect with 1.20 ha of UFI 15259 including vegetation 
mapped as Completely Degraded (0.20 ha) and Degraded (1.00 ha). The area within the Footprint 
represents approximately 32% of the total extent of the wetland.  

3.3.1.4 Bennett Brook UFI 15259 
UFI 15259 (Bennett Brook) is a CCW mapped as a floodplain (up to 88.8 ha in area) according to the 
DBCA Geomorphic Wetlands dataset (DBCA-019). Its headwaters originate in Whiteman Park, where 
it is fed by several tributaries that are generally considered to be ephemeral and flow in response to 
groundwater seepage from the Gnangara groundwater mound (Biologic 2020, SERCUL 2013). 
Downstream of the Development Envelope the brook eventually flows into the Swan River at 
Bassendean, approximately 7 km to the south. Flow is seasonal, with Bennett Brook noted to be dry 
within the Development Envelope in summer, although there are an increasing number of pools as the 
brook approaches the Swan River. Surface water occurs on the surrounding floodplain in winter and 
spring.  

Vegetation along Bennett Brook and the adjacent floodplain upstream of the Development Envelope 
consists of Melaleuca woodland that is mostly in good condition (Biologic 2020) with three Priority plant 
species occurring (Tetraria sp. Chandala (G.J. Keighery 17055), Cyathochaeta teretifolia (P3) and 
Stylidium longitubum). Vegetation is more consistently Degraded within the Development Envelope, 
with extensive coverage by exotic grasses and no listed Threatened or Priority flora species (Biologic 
2020). The system has moderate to high value for fauna and the linkage values of the 
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watercourse are particularly high, although the fauna value within the Development Envelope is likely 
to be lower. Carter’s Freshwater Mussel (Westralunio carteri) occurs in Bennett Brook at Mussel Pool 
and downstream of the Development Envelope (WRM 2020). The Black-stripe Minnow has not been 
recorded in fish surveys of Bennett Brook, however suitable habitat does exist within and near to the 
Development Envelope. A single known Swan Coastal Plain occurrence has been recorded at 
Melaleuca Park to the north.  It is unlikely that suitable habitat exists at the proposed bridge crossing 
of Bennett Brook.

The Development Envelope intersects with 0.88 ha of UFI 15259 Bennett Brook, of which 0.64 ha is 
within the Footprint and includes vegetation mapped as Completely Degraded (0.03 ha), Degraded 
(0.14 ha) and Good (0.47 ha). The area within the Footprint represents 0.73% of the total extent of the 
wetland.  
3.3.2 Resource Enhancement Wetlands 
Resource Enhancement Wetlands (REWs) are wetlands that have been modified (degraded) but still 
support substantial ecological attributes (wetland dependant vegetation covering more than 10%) and 
functions (hydrological properties that support wetland dependent vegetation and associated fauna), 
and have some potential to be restored to the Conservation management category. Typically, such 
wetlands still support some elements of the original native vegetation, and hydrological function.  

Four REWs intersect the Development Envelope (132.34 ha) and Footprint (53.38) (Table 4; Figure 3 
a, b and g). These wetlands are UFI 8678, UFI 8806, UFI 15753 Marshall Paddocks and UFI 15757. 
Wetlands that intersect with the Development Envelope include an area of 116.05 ha that is in 
Completely Degraded or Cleared condition (Table 5). Areas that are mapped as Completely Degraded 
or Cleared are not considered representative of wetland values and are considered lower value as a 
wetland. With this in mind, native vegetation of REWs covers an area of 23.33 ha in the Development 
Envelope, and 14.84 ha in the Footprint.  
Table 4 Summary of REWs that occur within the Development Envelope 

UFI Location Type Hydrology Flora Fauna Occurrence 

8678 North of 
proposed 
Whiteman Park 
train station 
adjacent to 
Drumpellier 
Drive 

Sumpland Seasonally 
inundated central 
area. Evidence 
of groundwater 
contributing to 
surface water.  

Intact 
riparian 
vegetation. 

Stepping-
stone in 
regional 
ecological 
linkage. 

Intersects the 
Development 
Envelope and 
Footprint 

8806 Northeast of 
Youle-Dean Rd 
and 
Drumpellier 
Drive 

Dampland 

Largely cleared and devoid of wetland values 

The southern 
(cleared) area of 
this wetland 
intersects the 
Development 
Envelope and 
Footprint 

15752 Marshall 
Paddocks 

Palusplain Waterlogged with 
standing water 
present after 
heavy rains 

Cleared 
with 
remnant 
isolated 
trees 

Fauna values 
associated 
with standing 
water in 
winter and 
spring 

The Development 
Envelope and 
Footprint intersect 
the middle of this 
wetland. 

15757 Intersection of 
Tonkin Hwy 
and Marshall 
Road 

Sumpland 

Largely cleared and devoid of wetland values 

The Development 
Envelope and 
Footprint intersect 
the northeastern 
(isolated) edge of 
this wetland. 
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Table 5 Extent of REW in the Development Envelope and Footprint by vegetation condition 

Vegetation Condition 
8678 8806 15752 15757 

Total DE Total 
Footprint DE Footprint DE Footprint DE Footprint DE Footprint 

Cleared 0.36 0.35 0.87 0.87 1.18 1.18 2.40 2.40 

Completely Degraded 0.22 0.22 112.60 42.14 0.83 0.83 113.64 43.19 

Degraded-Completely Degraded 7.04 7.04 7.04 7.04 

Degraded 0.07 0.07 0.28 0.28 11.85 4.39 1.23 1.23 13.43 5.97 

Good-Degraded 2.32 1.29 2.32 1.29 

Good 0.05 0.05 0.20 0.20 0.25 0.25 

Excellent 0.29 0.29 0.29 0.29 

Native Vegetation 0.42 0.42 0.47 0.47 21.22 12.72 1.23 1.23 23.33 14.84 

Total Extent 0.78 0.77 1.56 1.56 134.99 56.04 2.06 2.05 139.39 60.42 

DBCA Mapped Extent 2.30 15.54 239.57 33.98 

Percent Loss 33.45% 10.03% 23.39% 6.04% 47.83% 20.74% 
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3.3.2.1 UFI 8678 
Wetland UFI 8678 is a 2.30 ha sumpland that is characterised by native vegetation comprising 
Melaleuca preissiana over closed Taxandria linearifolia shrubland over dense sedges and rushes with 
a small (0.75 ha) surface water body (WRM 2020). The intact riparian vegetation provides good refuge 
for aquatic and terrestrial fauna, and the standing water provides suitable habitat for water dependent 
fauna species such as waterbirds, frogs, turtles and aquatic macroinvertebrates during winter and 
spring (WRM 2020). 

The habitat at UFI 8678 was considered consistent with that preferred by the Black-stripe Minnow 
(Galaxiella nigrostriata), however WRM (2020) suggested that the small size of the water body and its 
isolation from other wetlands means that it is unlikely to support a population of Black-stripe Minnow 
(WRM 2020). For the purposes of the impact assessment, given the above, this wetland has not been 
considered as suitable habitat for the Black-stripe Minnow.  

The Development Envelope intersects with 0.78 ha of UFI 8678, of which 0.77 ha is within the 
Footprint and includes vegetation mapped as Cleared (0.36 ha), Degraded (0.07 ha), Good (0.05 ha) 
and Excellent (0.29 ha). The total extent of native vegetation required to be cleared within the Footprint 
is approximately 0.42ha, which represents 21.5% of the total native vegetation remaining of the 
wetland.  

3.3.2.2 UFI 8806 
This wetland is 15.54 ha however it has been largely cleared for urban development and the upgrade 
of Drumpellier Drive and supports little to no ecological values (WRM 2020).  

The Development Envelope and Footprint intersects with 1.56 ha of UFI 8806 and includes vegetation 
mapped as Cleared (0.87 ha), Completely Degraded (0.22 ha), Degraded (0.28 ha), Good (0.20 ha) 
and Excellent. The area within the Footprint represents 10% of the total extent of the wetland. Clearing 
will occur at the western extent of this wetland.  

3.3.2.3 UFI 15752 Marshall Paddocks 
UFI 15752 (Marshall Paddocks) is a REW mapped as a Palusplain wetland (239.57 ha) that is 
seasonally waterlogged and supports several areas of standing water after heavy rains. The wetland is 
largely devoid of vegetation, comprising scattered native trees over weeds with some stands of 
sedges. The areas of standing water provide habitat for waterbirds and potentially other aquatic fauna. 
This wetland is part of Marshall Paddocks which is used for cattle grazing and supports a large 
population of kangaroos (WAPC 2019).  

The Development Envelope intersects with 134.99 ha of UFI 15752 of which 56.04 ha is within the 
Footprint. Vegetation mapped as Cleared (1.18 ha), Completely Degraded (42.14 ha), Degraded to 
Completely Degraded (7.04 ha), Degraded (4.39 ha) and Good to Degraded (1.29 ha). Native 
vegetation in this wetland is reduced to 12.72 ha (22.71%). The extent of this wetland in the Footprint 
represents 23.39% of the total wetland size.  

3.3.2.4 UFI 15757 
UFI 15757 is a 33.98 ha REW sumpland mapped at the Tonkin/Reid Highway interchange. This 
wetland has been largely cleared for development and supports no ecological values (WRM 2020). 

The Development Envelope and Footprint intersects with 2.06 ha of UFI 15757 including vegetation 
mapped as Completely Degraded (0.83 ha) and Degraded (1.23 ha). The area within the Footprint 
represents 6% of the total extent of this wetland.  
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3.3.3 Multiple Use Wetlands 
Multiple Use Wetlands (MUWs) are wetlands that are assessed as possessing few remaining 
ecological attributes and functions. While such wetlands can still play an important role in regional or 
landscape ecosystem management, including water management, they are considered to have low 
intrinsic ecological value. Typically, they have very little or no native vegetation remaining (less than 
10%).  

Nine MUWs intersect the Development Envelope, none of which are considered to support any 
ecological values (Table 6). Approximately 113.70 ha of MUWs occur within the Development 
Envelope of which 101.48 ha (89.25%) of vegetation is considered to be in Completely Degraded 
condition or Cleared. Approximately 63 ha of MUWs occur within the Footprint, of which 57.90 ha 
(91.90%) contains vegetation in Completely Degraded condition or Cleared.  
Table 6 Status and environmental value of MUW wetlands that occur within the Development Envelope 

UFI Type Ecological Value Occurrence 

8663 Floodplain No relevant wetland flora 
or fauna values 

Within Development Envelope and 
Footprint 

8720 Palusplain No relevant wetland flora 
or fauna values 

Within Development Envelope and 
Footprint 

8727 Floodplain Minor flora value and 
linkage value with 15259 

Within Development Envelope and 
Footprint 

8729 Floodplain No relevant wetland flora 
or fauna values 

Within Development Envelope and 
Footprint 

13396 Floodplain No relevant wetland flora 
or fauna values 

Within Development Envelope and 
Footprint 

15029 Palusplain No relevant wetland flora 
or fauna values 

Within Development Envelope and 
Footprint, mapped as cleared (RPS 
2020) 

15200 
(Victoria Road 
Swamp) 

Sumpland No relevant wetland flora 
or fauna values 

Within Development Envelope, mapped 
as cleared (RPS 2020) 

15511 Palusplain No relevant wetland flora 
or fauna values 

Within Development Envelope and 
Footprint 

15751 Palusplain No relevant wetland flora 
or fauna values 

Within Development Envelope and 
Footprint 
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3.4 Wetlands near the Development Envelope 
There are three wetlands that support ecological values (two CCWs and one REWs) which occur 
within 50 m of the Development Envelope, described in Table 7.  
Table 7 Status and environmental value of CCW and REW wetlands within 50 m of the Development Envelope 

UFI Location Type Hydrology Summary of ecological value 
CCW 
8418 
Orchid 
Park 

5 m from the 
Development 
Envelope, southwest 
of Beechboro Road 
North and Marshall 
Road 

Sumpland Influenced by 
surface water, 
mainly from Emu 
Swamp Drain 

Good condition vegetation, 
moderate relevant fauna value, 
moderate recreational value. 
Potential habitat for Black-stripe 
Minnow. 

8724 
Horse 
Swamp 

66 m west of the 
Development 
Envelope in 
southeast corner of 
Whiteman Park and 
Bush Forever site 
304 

Palusplain Standing water 
present in 
autumn, winter 
and spring driven 
by surface water 
inflow 

Minor to moderate flora value, 
significant fauna value and 
significant recreational value. 
May provide habitat to Black-
stripe Minnow (despite being 
seasonally dry), provides 
habitat for Glossy Ibis and 
Great Egret (EPBC Act listed as 
Migratory).  

REW 
14447 14 m south of the 

Development 
Envelope, south of 
Cranleigh Street.  

Palusplain No standing 
water 

Stand of Melaleuca preissiana 
over weeds. No wetland flora or 
fauna values 
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4.0 Impact Assessment 

4.1 Potential Impacts to Wetlands 
Wetlands may be directly impacted by the Proposal through clearing for rail construction or indirectly 
impacted by changes to hydrological processes and or reduction in water quality.  

• Clearing of up to 1.9 ha of CCWs, 60.4 ha of REWs (of which includes only 0.5 ha of high value 
REW) within the Footprint.

• Decline in ecosystem health including:

- loss of wetland vegetation (vegetation mapped in Degraded or better condition)

- potential change in water quality and quantity

• Disturbance to wetlands adjacent to the Footprint resulting in degradation of ecosystem health 
through:

- temporary abstraction for dewatering and reinjection during construction and the potential to 
impact the availability of groundwater at wetlands

- temporary abstraction for construction water supplies and the potential to impact the 
availability of groundwater at wetlands.

• Minor temporary disturbance to riparian vegetation associated with Bennett Brook during 
construction of rail formation and bridge.

• Potential barrier to surface water flow due to the rail formation, if drainage is insufficient.
The EPA focusses on significant ecosystems for impact assessment (EPA 2018), which are defined as 
CCW and REW wetlands for this Project.  

MUWs that have high levels of active and passive recreation are also considered significant by EPA 
(2018). Nine MUWs occur in the Development Envelope, none of which are considered to have a high 
active or passive recreation value. As such, only CCWs and REWs are considered for this impact 
assessment.  

4.2 Direct Impacts 
4.2.1 Loss of CCWs 
Three CCWs will be directly impacted by clearing for the Proposal: UFI 8429, 8728 and 15259 Bennett 
Brook. The Proposal will clear 1.9 ha of these three wetlands, including 1.26 ha of native vegetation (in 
Degraded or better condition) and 0.23 ha of Completely Degraded vegetation. CCW UFI 8417 is 
entirely protected within an NVRA and will therefore not be impacted by the Proposal. 

The southern edge of CCW UFI 8429 intersects (0.03 ha) with the Footprint, representing 2.04% of the 
total extent of this wetland. The wetland’s vegetation condition within the Footprint is Degraded and 
currently intersected by a firebreak. It is unlikely that the clearing of 0.03 ha of degraded vegetation at 
the southern extent of this wetland will interfere with the function and values that the wetland currently 
supports.  

CCW UFI 8728 intersects with 1.2 ha of the Development Envelope, all of which is within the Footprint, 
including vegetation in Completely Degraded (0.20 ha) and Degraded (1.01 ha) condition. The 
occurrence in the Footprint represents the southwestern edge of the wetland and represents 32% of 
the total extent of this wetland. The key functions and values that the wetland provides are flood 
mitigation, surface water flow and groundwater recharge, which can still be maintained with 
appropriate management measures within a CEMP. The direct impact is unlikely to adversely reduce 
the attributes, functions and values of the remaining wetland.   

The Development Envelope intersects with 0.9 ha of UFI 15259 Bennett Brook, of which 0.64 ha is 
within the Footprint including vegetation mapped as Completely Degraded (0.03 ha), Degraded 
(0.14 ha) and Good (0.47 ha). The area within the Footprint represents 0.73% of the total extent of the 
wetland. Regional linkage Greenways 13 is a north-south corridor connecting Gnangara-Moore River 
State Forest, Whiteman Park and remnant vegetation along Bennett Brook. The linkage is relatively 
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unbroken, although southern parts are increasingly surrounded by urbanisation (ELA 2019a). The 
Development Envelope crosses this linkage at Bennett Brook, where a rail bridge has been designed 
to minimise impacts to the watercourse, allowing water flow and ecological function and regional 
linkage to be maintained beneath the infrastructure.  

4.2.2 Resource Enhancement Wetlands 
REW 8678 has been disturbed by prior development in the area and is partially cleared by Drumpellier 
Drive to the east. The wetland still appears to be able to function despite historic and ongoing 
anthropogenic disturbances. The rail alignment is restricted by Drumpellier Drive (east) and Whiteman 
Park (west), as such, direct impacts to this wetland cannot be avoided.  

The remaining wetland vegetation to the west of Drumpellier Drive has been assessed as being in 
very good condition and contains vegetation in Excellent (0.3 ha), Good (0.1 ha) and Degraded (0.1 
ha) condition. The remaining 0.3 ha has been cleared. REW 86778 aligns with an Aboriginal Heritage 
site and thus contains cultural values in addition to ecological values. 

Given the linear shape of the wetland, the moderately high vegetation and fauna values are likely to be 
reduced as a result of the loss of area and the likely associated disturbance around the wetland edge. 
Natural surface water flow is already compromised by existing roads and the future Drumpellier Drive. 

0.77 ha of UFI 8678 occurs with the Footprint, of which 0.5 ha represents vegetation in Degraded or 
better condition. This wetland provides high quality habitat with intact riparian vegetation. The extent in 
the Footprint represents a loss of 33.45% of the total mapped extent, noting that 0.3 ha (15.22%) 
represents Cleared/hardstand area where the wetland has been cleared for Drumpellier Drive.  

An additional 59.65 ha of three REW wetlands (UFI 8806, 12752, and 15757) will be cleared for the 
Proposal including 14.42 ha of native vegetation in Degraded or better condition:  

• UFI 8806 supports wetland functions located east of Drumpellier Drive therefore impacts are
considered negligible given its position on the opposite side of a dual carriageway.

• UFI 12752 represents Marshall Paddocks, previously part of Bush Forever site 304 Whiteman
Park. This area supports cattle for parts of the year and a significant kangaroo population
(WAPC 2019). The wetland supports isolated trees in a paddock that expresses water during
winter months. This wetland will be fragmented into two areas (north and south). Clearing
represents 43.32 ha of cleared paddock and 12.72 ha of vegetation mapped as Good to
Degraded or worse. In the absence of significant wetland values this impact is not considered
significant.

• UFI 15757 is situated at the intersection of Tonkin Highway and Marshall Road and has been
largely cleared for the road interchange and adjacent development. The wetland represents no
ecological functions or values. Clearing of 1.23 ha of this wetland (representing 6.04% of its total
mapped extent) is not considered significant.

These three REW wetlands have lost most of their wetland functions and values through historical 
clearing, grazing and recent development. As such, direct impacts associated with clearing are not 
considered a significant impact.  

4.2.3 Loss of wetland values 
Loss of wetland values is associated with fauna habitat and significant values (i.e. riparian vegetation). 
Several of wetlands that intersect with the Footprint have declined in condition and value to an extent 
that their current classification as CCW or REW does not accurately reflect their attributes, functions 
and values. Most of these wetlands have been reduced to an overstorey of native trees over weeds or 
been partially cleared for urban development. No Threatened Ecological Communities or flora species 
are associated with these wetlands.  

All wetlands that intersect with the Development Envelope comprise of shallow basins that are 
influenced by surface water inflow. Each wetland was assessed to determine whether they are 
suitable habitat for the Threatened Carter’s Mussel and Black-stripe Minnow. An extensive fish survey 
of 30 sites conducted in 1997 & 1998 within Bennett Brook catchment, which includes the 
interconnected system of wetlands within Whiteman Park, did not find the Black-stripe Minnow 
(Bamford et al 1998). The most abundant and wide spread species captured during this survey was 
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the introduced Mosquito Fish (Gambusia holbrooki) which is a predatory and aggressive species 
known to significantly impact native fish populations, including the Black-stripe Minnow (Bamford et al 
1998). As such, suitable Black-stripe Minnow habitat is restricted to CCW UFI 15259 Bennett Brook. 
The Proposal will maintain connectivity of this habitat through bridge construction, with indirect impacts 
discussed in Section 4.3.   

Carter’s Freshwater Mussel is unlikely to occur in any of the wetlands located within the Development 
Envelope or within 50 m of the Development Envelope. Freshwater Mussels were found at two of the 
three sites with water, both 1 km upstream of the Development Envelope at Mussel Pool and at a pool 
1.7 km downstream.  

No habitat suitable/ preferable to Carter’s Freshwater Mussel was present within Bennett Brook where 
it is intercepted by the Development Envelope. This area was dry and lacked suitable habitat, such as 
semi-permanent/permanent pools or flowing water with a sandy substrate. Dehydration exposure 
experiments have previously demonstrated that the species cannot survive prolonged drying 
(Klunzinger 2012) and it is therefore unlikely to establish a population at the bridge crossing location. 
No direct impacts will occur as a result of the Proposal. 

4.3 Indirect Impacts 
Impacts as a result of quality changes, quantity changes, dewatering and groundwater abstraction 
could potentially result in the degradation of wetland ecosystem health outside the Footprint and 
potentially outside the Development Envelope.  

A Construction Environmental Management Plan (CEMP) has been developed to ensure that EPA’s 
objective for the Inland Waters factor can be met. The CEMP defines objectives for maintaining 
hydrological regimes and quality of groundwater and surface water so that environmental values are 
protected. This includes:  

• conservation of water through minimising abstraction rates, and treatment and recharge or re-use
of dewatering effluent wherever possible

• protection of nearby surface water features, and associated wetland vegetation

• groundwater abstraction and drawdown to be managed to avoid any impacts on wetland
vegetation outside the Development Envelope wherever practicable.

4.3.1 Water abstraction and dewatering 
Temporary groundwater abstraction will be required from bores to supply water for construction 
purposes for an estimated four-year period. Water supply bores will be located within the Development 
Envelope and are likely to be located close to major structures such as bridges and stations, laydown 
areas and stockpiles.  

Drawdown-related impacts on wetlands from abstraction of groundwater for construction will be 
managed by selecting suitable locations of bores within the Development Envelope while monitoring 
drawdowns nearby. The water table is expected to recover shortly after abstraction ceases and/or 
after one winter season of recharge. Through careful design of bore location and abstraction rates, it is 
expected that the PTA can adequately manage impacts of drawdown on wetland ecosystem health 
including all CCWs and REWs that occur directly adjacent to the Development Envelope. No indirect 
impacts as a result of groundwater abstraction for construction purposes is anticipated.  

Temporary dewatering will be required at construction sites that extend below the water table. It is 
anticipated that approximately one month of dewatering below the water table will be required at 
several sites including: 

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

• the dive structure proposed to pass under the Tonkin Highway west of the proposed Malaga
Station

• during installation of foundations for major structures such as bridges and abutments at
Beechboro Road, Dulwich Street, Bennett Brook, Whiteman Park and Gnangara Road.
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CCW and REWs within proximity to proposed dewatering for construction include: 

• REW 8678 intersects approximately 0.8 ha within the Footprint, of which 0.5 ha is mapped as 
native vegetation.

• CCW UFI 8728 occurs within and directly adjacent to the Footprint with 2.56 ha outside the 
Footprint. This wetland is approximately 22 m from the proposed Bennett Brook rail crossing 
where dewatering is proposed.

• CCW UFI 15259 Bennett Brook is located where dewatering for construction activities are 
proposed. Bennett Brook encompasses an 88.2 ha wetland system excluding 0.6 ha proposed to 
be cleared for the Proposal.

The predictive results of drawdown from the Tonkin Highway dive structure and Gnangara Road 
underpass show that dewatering-related drawdown impacts can be successfully minimised by using 
reinjection and/or other dewatering techniques. In doing so, the water table outside the Development 
Envelope is anticipated to remain close to baseline conditions. The water table is expected to recover 
after dewatering ceases and the aquifer is recharged during the next wet season.  

Contamination of abstracted water due to high levels of turbidity, flocculated compounds or becoming 
acidic if it oxidises, will be managed in accordance with the Dewatering Management Plan. 
Groundwater returned to the aquifer will be within an acceptable quality range, as defined in the 
Dewatering Management Plan and will be similar to that of the receiving environment.   

Short duration dewatering at Bennett Brook bridge and Whiteman Park rail station (one month) will be 
relatively shallow in depth and will be managed so as not to have an impact on adjacent wetlands 
outside the Development Envelope.  

Wetlands that are within 50 m of the Development Envelope, including those that occur within and 
adjacent to the Footprint, where no indirect impacts from dewatering are anticipated include: 

• CCW UFI 8418 Orchid Park (1.62 ha) south of Marshall Road and east of Beechboro Rd north,
located 5 m from Development Envelope and approximately 500 m from proposed dewatering for
the Tonkin Highway dive structure. No indirect impacts from dewatering are anticipated due to the
distance between the proposed dewatering and the wetland.

• CCW UFI 8429 is directly adjacent to the Footprint northeast of Beechboro Rd North more than
200 m from the proposed dewatering for Malaga train station. No indirect impacts from
dewatering are anticipated.

• CCW UFI 8417 is located within the Development Envelope and proposed for protection in a
NVRA. It is not within close proximity to any dewatering activities (800 m from Malaga train
station).

• REW UFI 14447 located 14 m south of the Development Envelope approximately 600 m from
proposed dewatering activities at Bennett Brook.

• REW UFI 8806 is adjacent to the Footprint at the proposed Whiteman Park station. The area of
this wetland that supports some ecological values is northeast of the Drumpellier Drive and
Youle-Dean intersection, approximately 100 m from dewatering associated with Whiteman Park
station.

• REW UFI 15752 Marshall Paddocks east and west edges are in close proximity to Bennett Brook
bridge and Malaga train station respectively. The wetland values are associated with the
expression of surface water during winter-wet months. Dewatering for the Project is unlikely to
impact on these values.

• REW UFI 15757 is predominantly cleared from development located in proximity to the proposed
Tonkin Highway dive structure. This wetland supports no wetland functions or values with minimal
‘natural state’ wetland remaining following construction of Tonkin Highway. As such, no indirect
impacts are anticipated to occur as a result of dewatering for the dive structure.

Through engineering design and appropriate mitigation measures defined in the Dewatering 
Management Plan and CEMP, it is considered unlikely that wetlands will be significantly impacted by 
dewatering for construction.  
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4.3.2 Surface water quality and quantity 
The Proposal includes the construction of a rail bridge over Bennett Brook, and the installation of 
culverts to allow surface water to cross the Proposal’s corridor, mainly in the vicinity of Marshall 
Paddocks and the proposed Whiteman Park Station. This will require the disturbance or removal of 
some riparian vegetation and the disturbance of soils within the immediate area at Bennett Brook. 

During the installation of the Bennett Brook rail bridge, surface water flows or levels may be 
temporarily reduced nearby due to localised dewatering or increased as a result of discharging 
groundwater by reinjection. The abstracted groundwater will need to be monitored and, if required, 
treated to ensure it is compatible with baseline conditions. 

Once the construction stage has been completed, the temporary disturbance areas will be 
revegetated. Most temporary disturbances will be revegetated with locally endemic species, within the 
PTA guidelines of vegetation appropriate to be planted near an electrified rail corridor.  

The positioning of a linear embankment across the landscape has the potential to impact surface 
water movement across the Proposal, which has the potential for indirect impacts to wetlands. The 
design will incorporate adequate drainage to ensure surface water can continue to move across the 
landscape in such a way as to maintain existing environmental values outside the Development 
Envelope. Potential impacts during operational stage include: 

• changes to surface water runoff quantity

• changes to surface water quality.

Changes that could affect surface water runoff volumes during operations include:

• the constriction of surface water flow underneath the Bennett Brook bridge

• increase in impervious surfaces within the Footprint leading to an increase in surface water runoff
and relatively faster movement of water into the catchment.

Runoff from roads and carparks at the railway stations is a potential risk as point source of pollution 
from vehicles that used these areas. Pollutants are expected to be primarily related to litter, sediment, 
suspended solids, metals, hydrocarbons and toxic organics (CRC for Catchment Hydrology 2000). 
PTA has committed to incorporating Water Sensitive Urban Design practices into its station design, 
which will aim to maintain natural hydrological process as much as practicable. Gross pollutants will be 
managed through the use of pollutant traps and where necessary, infiltration basins will be used to 
arrest the flow of large volumes of water during storm events.  

CCWs that may be impacted by changes in surface water quality include: 

• CCW UFI 15259 Bennett Brook where proposed ground disturbance activities may cause an
increase in sediment load from stormwater runoff during construction and ground disturbance
activities.

• CCW UFI 8429 located downslope of the proposed Malaga train station. It is adjacent to the
recently upgraded Beechboro Road North. It is anticipated that appropriate drainage design will
prevent surface water runoff from the road into the wetland.

• CCW UFI 8724 Horse Swamp key components is the open water present during autumn, winter
and spring. This wetland is 185 m from the Development Envelope where the PTA have
incorporated a NVRA buffer, making the total distance to the Footprint approximately 260 m.

• REW UFI 15752 Marshall Paddocks is intersected by the proposed rail alignment with an
elevated rail embankment. This will influence the current surface water movement. The value of
this wetland pertains to the presence of areas of standing water for aquatic fauna including birds
and frogs.

PTA have committed to regular monitoring of surface water quality during construction including 
surface water levels and water quality at regular intervals, and during and immediately after periods of 
high rainfall where mixing of stormwater and treated dewatering effluent may be unavoidable. 
Additionally, flow rate and water quality monitoring will occur at points where water discharges off-site 
into any of the adjacent wetlands. The CEMP further defines the mitigation measures, triggers, and 
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contingency actions which will ensure that no wetlands will be indirectly impacted as a result of the 
Proposal.   

4.3.2.1 CCW UFI 8724 Horse Swamp 
CCW UFI 8724 Horse Swamp has high ecological value, it has a raised walkway/bund around the 
periphery of the wetland (Werillyiup Trail) which reduces the natural spread of surface water and 
increases pooling in the wetland for waterbird habitat.  

It is considered suitable potential habitat for the Black-stripe Minnow, despite lacking intact riparian 
vegetation and tannin stained water. Horse Swamp is characterised by large open areas of standing 
water that is influenced by surface water inflow from an artificial drain from MUW UFI 8720. UFI 8720 
intersects with the Development Envelope adjacent to the proposed Whiteman Park train station. The 
risk of indirect impacts is that surface water inflow may increase or be contaminated. The PTA 
commits to implementing WSUD principles in the carpark design to minimise the risk of indirect 
impacts to runoff surface water quality.  

Currently water inflow includes stormwater runoff from recently developed areas northeast of 
Drumpellier Drive and Youle-Dean Road intersection (mapped as REW UFI 8806 which has been 
largely cleared) as well as the Whiteman Park works yards. It is likely that water quality of the current 
inflow is of a lower standard than the quality of water after it has been treated according to Water 
Sensitive Urban Design (WSUD) principles.  

An increase in surface water inflow that has been appropriately managed through WSUD principles 
will effectively increase the availability of current habitat for waterbirds and frogs which is effectively 
what the raised bund attempts to do (Cook 2011). The potential for indirect impacts at UFI 8724 Horse 
Swamp including water quality and viability will be managed through the implementation of the CEMP. 

4.3.2.2 CCW UFI 15259 Bennett Brook 
CCW UFI 15259 Bennett Brook is where the proposed rail bridge will be constructed to avoid 
fragmentation of the brook (see Section 4.2.4). During earth moving activities, there is the potential for 
increased sedimentation from stormwater runoff as a result of clearing riparian vegetation and 
exposing sediment. Riparian vegetation mapped by RPS (2020) shows 0.77 ha of riparian vegetation 
will be cleared for the bridge construction. Water quality will be managed in accordance with the 
CEMP.  

Changes in surface water flows are predicted to be negligible because the use of a single span of 
bridge will ensure flow is not impeded by the bridge.  
4.4 Mitigation 
The impact assessment demonstrates that direct impacts on wetlands have been avoided and 
minimised as far as practicable. Indirect impacts associated with groundwater drawdown can be 
effectively managed through the implementation of a Dewatering Management Plan and CEMP. The 
CEMP outlines the management actions, management targets, monitoring and contingency actions 
designed to meet the environmental objective “To maintain the hydrological regimes of groundwater 
and surface water so that environmental values are protected”. Objectives outlined by the Proposal 
and addressed in the CEMP include:  

• Achieve the conservation of water through minimising abstraction rates, and treatment and
recharge or re-use of dewatering effluent wherever possible.

• Protect nearby surface water features, and associated wetland vegetation.

• Reduce the likelihood of ASS activation.

• Reduce mobilisation of contaminated groundwater, if present.

• Minimise impacts to nearby superficial aquifer groundwater users.

• Groundwater abstraction and drawdown to be managed to avoid any impacts on wetland
(riparian) vegetation, outside the Development Envelope wherever practicable.

The construction activities at Bennett Brook will be undertaken in accordance with the following 
management actions: 
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• Bennett Brook riparian vegetation will be rehabilitated following construction in accordance with
the CEMP including a report of revegetation measures and success and survival rates at monthly
intervals.

• Construction of Bennett Brook bridge will be planned and undertaken in a manner that manages
and avoids impacts to the water course, water quality and potential impacts to downstream
populations of Carter’s Freshwater Mussel.

• No direct disposal of dewatered effluent to wetlands or Bennett Brook

• No works will be permitted within or below Bennett Brook and that no access into or across
Bennett Brook is permitted during construction work.



Geomorphic Wetlands Impact Assessment – METRONET - Malaga to Ellenbrook Rail Works 

\\auper1fp001\Projects\606X\60614800\500_DELIV\502_Flora\60614800_RPT_WetlandsImpactAssess_Rev0.docx 
Revision 0 – 15-Jun-2020 
Prepared for – Public Transport Authority – ABN: 61 850 109 576 

31 AECOM
  

Table 8 Mitigation strategies for impacts to wetlands 

Potential impacts Assessment of Impacts Mitigation Hierarchy 
Direct impact to 
groundwater levels and 
availability due to 
groundwater abstraction for 
dewatering and construction 
purposes. 

Groundwater levels will be lowered near sites where 
groundwater abstraction is required for dewatering and 
obtaining a construction water supply. 
Drawdown from dewatering can be minimised by reinjecting 
the dewatering effluent back to the water table. 
Water supply abstraction impacts can be minimised by 
operating the bores in a manner that drawdown does not 
exceed the tolerance of environmental receptors and existing 
groundwater users. 
It is expected that the due to proposed management and 
mitigation efforts and licensing requirements, dewatering and 
abstraction impacts would be temporary and localised. As 
such, it is expected that groundwater conditions would quickly 
return to pre-construction conditions with a full recovery of the 
groundwater table after cessation of pumping. 

Avoid 
• Abstraction for water supply will only take place

within wellhead protection zones with regulatory
consent and provided that no viable water supply
alternatives are available.

• Impacts will be avoided by placing the bores
away from sensitive receptors where practicable.

• The railway has been designed to remain above
the water table as far as practicable.

Minimise: 
• The PTA will obtain licenses required for the

abstraction of groundwater and construction of
bores.

• The PTA will manage abstraction in accordance
with the CEMP and Threatened Ecological
Community Management Plan (TECMP) to ensure
that drawdowns are managed in accordance with
prescribed criteria.

• The PTA will manage ASS including the potential
oxidation of ASS in accordance with a DWER
approved ASS Management Plan.

• The PTA will implement engineering controls and/
or reinjection bores or recharge basins where
practicable to minimise the drawdown on the water
table nearby.

• The CEMP will be implemented by the PTA to
ensure groundwater impacts are minimised.

Direct impacts to surface 
water flows during 
construction. 

This potential impact may arise due to:  
An increase in the number of impervious surfaces during 
construction. 
Temporary changes to surface water flow direction to prevent 
flooding of construction sites. 
The potential storage of AASS and PASS material in 
stockpiles during construction. 

Avoid:
The railway has been designed to minimise the 
intersection of significant surface water flows, such as 
at Horse Swamp, as much as possible. 

Minimise:
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Potential impacts Assessment of Impacts Mitigation Hierarchy 
The construction of infrastructure across existing surface water 
flow paths such as at Bennett Brook and along the Marshall 
Road Paddocks 
The Construction Contractor will not be permitted to block the 
flow of water within Bennett Brook, which typically only flows 
between August and November each year. Concept drainage 
designs undertaken for the Proposal did not identify any other 
significant surface water flows across the railway which cannot 
be managed via culvert construction. 

• The Construction Contractor will minimise
temporary impacts from construction-related
infrastructure on the connectivity of surface water
and flood-related risks in line with the CEMP.

• The Construction Contractor will minimise
adverse impacts on the water dependent
ecosystems e.g. increasing frequency of
inundation or draining of adjacent wetlands and
connected floodplains in line with the CEMP.

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. 
Uncontrolled runoff from areas where ASS materials are 
exposed or being treated may release acidity and trace 
metals. 
Impacts associated with these activities can be adequately 
controlled by adopting standard store and release protocols for 
stormwater. 

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 impacts associated with ASS
including the potential oxidation of ASS in or near
wetlands will be managed in accordance with the
ASSMP.

Rehabilitate: 
If required, surface water deemed to be contaminated 
will be remediated in accordance with the CEMP. 

Direct impacts to surface 
water flows during 
operation. 

Direct impacts to surface water flows could occur if: 
the rail bridge constricts Bennett Brook. This could result in 
ponding upstream and changes to the hydroperiod of 
downstream. 
the Whiteman Park carpark changes the volumes and timing 
of runoff that reports to Horse Swamp. 
Modelling has determined that the Bennet Brook bridge will not 
result in a significant change to the floodwater height or 
velocity. 

Avoid 
• Where practicable, surface water flows to and

from ecologically significant wetlands and
hydrologic regimes associated with Bennett
Brook and other existing waterways will be
maintained across the Development Envelope.

• Surface water drainage designs will incorporate
flood flows and velocities that do not adversely
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Potential impacts Assessment of Impacts Mitigation Hierarchy 
Stormwater from the Whiteman Park Station carpark can be 
managed using standard drainage designs. 

impact existing waterways, wetlands and nearby 
properties up to a 1% AEP event. 

Minimise 
Surface water will be managed in line with Water 
Sensitive Urban Design (WSUD) principles. 

Indirect impacts to surface 
water quality during 
operation 

Indirect impacts to the quality of surface water may arise from 
point source releases with runoff at railway station car parks 
and non-point source releases along the railway embankment 
from minor leaks from railcar undercarriages. 
These impacts can be minimised by following standard 
operating and maintenance protocols. 

Avoid 
Where practicable, operational areas will be fenced to 
restrict access to the general public and thereby 
prevent release of contaminants to surface water 
within operational areas. 
Minimise 
• The PTA will undertake regular maintenance of

stormwater infiltration basins and waterways
crossing the Footprint to minimise the
accumulation of sediment and litter.

• The PTA will undertake regular inspections of the
railway alignment and waterways passing under it
to identify any evidence of contamination. Any
potential contamination will be investigated and, if
necessary, removed and disposed of at a
licensed waste facility.

Disturbance to wetlands. The main sources of disturbance, other than changed water 
quantity and quality addressed above, are weed infestation, 
grazing and physical damage to vegetation. 

Avoid 
Access into wetlands during construction except for 
areas to be cleared. 
Minimise  
Run-off from construction areas into wetlands, 
carrying sediment and weed seeds. 
Maintain  
Existing vegetation around wetlands in as undisturbed 
a state as possible to provide a buffer against 
disturbance of the wetland. 
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5.0 Conclusion 
As a result of implementation of the Proposal, 2.4 ha of wetlands area considered to have minor to 
moderately high value will be cleared. The PTA is proposing an Offsets Strategy for the 2.4 ha of 
direct loss of wetlands.   

Clearing of 2.4 ha of wetlands comprising of portions of: 
• CCW UFI 8429 - 0.1 ha

• CCW UFI 8728 - 1.2 ha

• CCW UFI 15259 - 0.6 ha

• REW UFI 8678 - 0.5 ha (native vegetation).

Indirect impacts have been demonstrated to be negligible following implementation of appropriate 
engineering controls and management actions outlined in the Dewatering Management Plan and 
CEMP.   
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