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Executive Summary 

This Environmental Assessment and Management Strategy (EAMS) has been prepared on behalf of 
Peet Forrestdale Land Syndicate, for a site within the Wungong Urban Water Masterplan area. Hatch 
is progressing the Lot 9001 Rowley Road, Hilbert Structure Plan1 (as provided in Appendix A) on 
behalf of Peet Forrestdale Land Syndicate (the proponent), which will provide a planning framework 
for future residential development of the site. 

This EAMS has been prepared to address the requirements of the Western Australian Planning 
Commission’s (WAPC) Structure Plan Framework, its purpose is to support the preparation and 
implementation of the structure plan (SP). This EAMS provides a synthesis of information from a 
range of sources regarding the environmental features, attributes and values of the site. 

The site is situated within the boundary of the Wungong Urban Water Redevelopment Scheme 2007 
(WUW Scheme), and as a result the zones and reserves under the City of Armadale Town Planning 
Scheme (TPS) No. 4 and the Metropolitan Region Scheme (MRS) are not applicable to the site. 
Instead, the site is zoned “Redevelopment Scheme/Act Area” under the MRS. 

The site comprises a total area of 74 hectares (ha), and forms part of Precinct 21 within the Wungong 
Urban Water Masterplan area. A structure plan encompassing the site (Rowley Road Structure Plan) 
was previously approved by the Armadale Redevelopment Authority in 2009. While the structure 
plan has been updated over Lot 9001, a number of the previously prepared technical reports remain 
relevant in the consideration of this structure plan.  

As such, the environmental information provided within this EAMS is largely based upon previous 
assessments and investigations, updated to reflect current regulation, policy and guidance.  

The relevant environmental attributes and values of the site are summarised as follows: 

• The majority of the site has been cleared to allow for the historical land uses, such as farming 
and livestock grazing.  

• The site is generally flat, with elevation ranging from approximately 25 m Australian height 
datum (m AHD) in the northern portion to 27 m AHD in the eastern portion of the site. 

• The site is classified as having a moderate to low risk of acid sulfate soils (ASS)  
• Fauna habitat values within the site have been compromised by historical vegetation clearing 

and previous land uses. Areas of remnant vegetation within the site represent the highest value 
fauna habitat when compared to the degraded cleared areas. The highest natural habitat values 
are associated with the Wungong River that forms the north eastern boundary of the site.  

• The entirety of the site is mapped as a multiple use wetland.  
• Two registered Aboriginal heritage sites are mapped within the site, including Wungong Brook 

and Brookdale Archaeological Site 015.  
• The majority of the site is classified as bushfire prone.   

 
1 The structure plan and the site also incorporate a small constructed portion of Hilbert Park adjacent to  
Lot 9001, including all lots within Cypress Avenue, Lutea Loop, Brush Street, Ochre Street, Marara Street and 
Penda Road.  



Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road, Hilbert Park 

Prepared for Peet Forrestdale Land Syndicate Ltd Doc No.: EP17-097(12)—024A CKK| Version: 1 

Project number: EP17-097(12)|March 2021  Page iii 

 

 
 

The structure plan design has responded to site-specific environmental considerations where 
necessary and possible, including accommodation of stormwater management requirements 
consistent with the Local Water Management Strategy (LWMS). Areas of Aboriginal heritage have 
been incorporated into Public Open Space.   

This document provides an environmental management strategy to be implemented across the site 
for future subdivision and development stages. The key components of this management strategy 
are summarised as follows: 

• Acid sulfate soils: In accordance with Appendix 5 of Armadale Redevelopment Scheme 2, an acid 
sulfate soils and dewatering management plan is required to be prepared and implemented 
prior to subdivision and development. This management plan must be approved by DWER.  

• Native vegetation: Securing a clearing permit pursuant to Part V of the Environmental Protection 
Act 1986 (EP Act) for any required clearing of native vegetation that precedes subdivision 
approval.  

• Native fauna: The Armadale Redevelopment Scheme No. 2 (Development WA 2020) requires the 
preparation of a Fauna Relocation and Management Plan prior to any on-ground works being 
undertaken which may impact upon or involve the clearing of potential or known fauna habitat. 
The site provides minimal habitat for fauna, however where required by Development WA, the 
proponent will prepare a Mosquito and Midge Management Plan for land within or near a water 
body or wetland 

• Hydrology: The structure plan area includes a foreshore reserve. A Foreshore Management Plan 
provides recommendations for the future management and works within the foreshore reserve. 
Landscape and irrigation management are considered further in the Landscape and Irrigation 
Management Strategy (LIMS) prepared to support the structure plan.  Stormwater management 
requirements as outlined within the Local Water Management Strategy (LWMS) will be 
implemented through an Urban Water Management Plan (UWMP) for each stage of future 
subdivision. 

• Aboriginal Heritage: Heritage sites will be retained within POS and Aboriginal monitors will be 
engaged during ground disturbing works within heritage sites in accordance with the Aboriginal 
Heritage Act 1952 Section 18 approval.  

• Bushfire risks: To respond to the known bushfire hazards within and surrounding the site future 
development will be in accordance with the currently prepared BMP. This BMP has assumed that 
the majority of public open space (POS) within the site will be managed to a ‘low threat’ 
standard in accordance with the Australian Standard 3959:2018 Construction of buildings in 
bushfire prone areas. The exception to this is the Park Avenues and the Wungong River 
foreshore and for these areas, revegetation has been considered within the BMP to ensure 
dwellings do not exceed Bushfire Attack Level (BAL) 29.  

Overall, the environmental attributes and values of the site can be accommodated within the 
structure plan design or can be managed appropriately through the future subdivision and 
development phases, in line with the relevant state and local government legislation, policies and 
guidelines and best management practices. 
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List of Abbreviations 
Table A1: Abbreviations – General terms  

General terms 

AHD Australian Height Datum 

AHIS Aboriginal Heritage Inquiry System 

ASS Acid Sulfate Soil 

ASSDMP Acid Sulfate Soil and Dewatering Management Plan 

CBD Central Business District 

DBH Diameter at Breast Height 

EAMS Environmental Assessment and Management Strategy 

ESA Environmentally Sensitive Area 

FCT Floristic community type 

FRTBC Forest red-tailed black cockatoo 

GCC Great Cocky Count 

IBRA Interim Biogeographic Regionalisation of Australia 

LWMS Local Water Management Strategy 

PEC Priority Ecological Community  

PDWSA Public Drinking Water Source Area 

TEC Threatened Ecological Community  

UWMP Urban Water Management Plan 

 

Table A2: Abbreviations – Legislation and policies 

Legislation and policies 

AH Act Aboriginal Heritage Act 1972 

BC Act Biodiversity Conservation Act 2016 

EP Act Environmental Protection Act 1986 

EPBC Act Environment Protection and Biodiversity Conservation Act 1999 
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Table A3: Abbreviations – Organisations  

Organisations  

CoA City of Armadale 

DAWE Department of Agriculture, Water and the Environment 

DBCA Department of Biodiversity Conservation and Attractions 

DevWA Development WA 

DoW Department of Water (now known as Department of Water and Environmental 
Regulation) 

DPLH Department of Planning, Lands and Heritage 

DWER Department of Water and Environmental Regulation 

EPA Environmental Protection Authority 

MRA Metropolitan Redevelopment Authority (now known as Development WA) 

WAPC Western Australian Planning Commission 
 
 

Table A4: Abbreviations – Planning and building terms. 

Planning and building terms 

DSP District Structure Plan 

SP Structure Plan 

MRS Metropolitan Region Scheme 

TPS Town Planning Scheme 
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1 Introduction  

1.1 Background 

Hatch is progressing a structure plan over Lot 9001 Rowley Road, Hilbert2 (herein referred to as ‘the 
site’), on behalf of Peet Forrestdale Land Syndicate Limited (herein referred to as the proponent). 
The proposed structure plan is provided as Appendix A. The site is approximately 74 hectares (ha) in 
size and is located within the City of Armadale (CoA), approximately 25 km south-east of the Perth 
Central Business District (CBD).  

The site is situated within the boundary of the Wungong Urban Water Redevelopment Scheme 2007 
(WUW Scheme), and as a result the CoA Town Planning Scheme (TPS) No. 4 and the Metropolitan 
Region Scheme (MRS) are not applicable to the site, as discussed further below in Section 3. The 
WUW Masterplan, provided as Appendix B, acts as a district-scale structure plan to allow for the 
implementation of the WUW Scheme.  

The site forms part of a local structure plan (Rowley Road Structure Plan) prepared for Precinct 21 of 
the WUW Masterplan area (Figure 1), which was approved by the Armadale Redevelopment 
Authority in 2009. This structure plan has now expired and Development WA now administrates the 
Wungong Urban Water Redevelopment Scheme 2007.  

The proposed structure plan encompasses Lot 9001 Rowley Road only, however many aspects of the 
previous structure plan report and a number of the previously prepared technical reports remain 
relevant and should be considered in conjunction with the proposed structure plan.  

In accordance with the WUW Masterplan (Appendix B), the site is proposed for urban development. 
The majority of the site is zoned “Suburban Development”, with a portion also zoned “Urban 
Development” under the WUW Scheme. Additionally, the site contains areas zoned “Active Open 
Space” and “Neighbourhood Activity Centre”. The Structure Plan proposed for the site has been 
prepared to generally align with the land uses set out in the WUW Masterplan. 

1.2 Purpose of this report 

The purpose of this Environmental Assessment and Management Strategy (EAMS) is to provide a 
synthesis of information regarding the environmental values and attributes of the site. Specifically, 
this report: 

• Identifies the existing environmental values and attributes of the site (Section 2). 
• Discusses the land use and environmental planning context for the site  

(Section 3). 
• Discusses how the structure plan layout responds to the existing environmental features and 

values, and future environmental management requirements as part of the future planning and 
development process (Section 4). 

 
2 The structure plan and the site also incorporates a small constructed portion of Hilbert Park adjacent to  
Lot 9001, including all lots within Cypress Avenue, Lutea Loop, Brush Street, Ochre Street, Marara Street and 
Penda Road. The extent of the site and the structure plan area are shown within Figure 1.  
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• Provides an implementation framework for future environmental management requirements as 
part of the future planning and development process (Section 5). 

The EAMS is the key supporting environmental document for the structure plan, to ultimately 
facilitate consideration of relevant environmental issues by Development WA and other state and 
local Government authorities during advertising, agency referrals, assessment and ultimately to 
approval. It is consistent with the requirements for environmental reporting as outlined in the 
Western Australian Planning Commission’s Structure Plan Framework (WAPC 2015b). 

1.3 Assessment scope 

Emerge Associates (Emerge) was engaged to undertake this environmental assessment to document 
the existing environmental attributes and values of the site and ensure that any relevant 
environmental values can be accommodated within the structure plan, and/or managed through 
future stages of planning and development of the site. This involved utilising a range of information 
sources including local and regional reports, databases, mapping and site-specific investigations. 

The site has an existing approved Local Structure Plan and a number of detailed supporting 
environmental investigations and assessments; therefore, further detailed site-specific investigations 
have not been completed. The currency of the flora and vegetation mapping was confirmed through 
a one-day site inspection. In addition, a comprehensive desktop review of the available information 
on environmental conditions within and surrounding the site was undertaken. This information has 
provided context for the following within the site: 

• Landforms, topography and soils. 
• Flora and vegetation. 
• Terrestrial fauna. 
• Surface and groundwater hydrology. 
• Aboriginal and non-indigenous heritage. 
• Historical and existing land uses within and surrounding the site. 
• Bushfire hazards. 

In addition to this EAMS, the following to support the proposed structure plan: 

• Local Water Management Strategy (LWMS) 
• Addendum to the existing Landscape Irrigation and Management Strategy (LIMS)  
• Bushfire Management Plan (BMP). 
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2 Existing Environment 

2.1 General location and site context 

The site is located on the Swan Coastal Plain which is generally flat, approximately 20 -30 km wide 
and consists of a series of geomorphic entities running parallel to the coastline. The site is located in 
an area that is progressively being developed for urban development and was previously largely 
cleared for rural land uses. The Wungong River occurs along the north eastern boundary of the site 
with residential development to the south and rural land planned for residential development to the 
west and north. 

2.2 Landform and soils 

2.2.1 Topography 

The topography within the site is relatively flat with elevations generally ranging from 27 metres 
Australian height datum (m AHD) down to 25 m AHD (DWER 2021a). A localised low point of 24 m 
AHD is located towards the north-eastern boundary, along the Wungong River. The topographic 
contours for the site and surrounding areas are shown in Figure 2. 

2.2.2 Landform, soils and geology 

The site is located within the Pinjarra Plain component of the Swan Coastal Plain. Regional geological 
mapping (Jordan 1986) shows the following geological units are mapped over the site: 

• 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. 

• S10. Sand - as S8 over sandy clay to clayey sand of the Guildford Formation, or eolian origin. (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). 

• MSC1. Clayey Sandy Silt - pale brown, angular to rounded sand, low cohesion, of alluvial origin. 

The regional geology is presented in Figure 3. 

2.2.3 Acid Sulfate Soils 

Acid sulfate soils (ASS) is the name commonly given to naturally occurring soils and sediment 
containing iron sulphide (iron pyrite) materials. In their natural state, ASS are generally present in 
waterlogged and/or anoxic conditions and do not present any risk to the environment. ASS can pose 
issues when oxidised, producing sulphuric acid, which can present a range of risks for the 
surrounding environment, infrastructure and human health.  

The Department of Water and Environment Regulation (DWER) provides broad-scale mapping 
indicating areas of potential ASS risk (DWER 2021b). A review of DWER’s mapping indicates that the 
site is classified as having a ‘moderate to low risk’ of ASS occurring within 3 m of the natural soil 
surface as shown in Figure 4.  
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2.3 Biodiversity and natural area assets 

2.3.1 Flora and vegetation 

2.3.1.1 Regional context 

Native vegetation can be described and mapped at different scales or units in order to illustrate 
general patterns in its distribution. At a continental scale the Interim Biogeographic Regionalisation 
of Australia (IBRA) divides the Swan Coastal Plain into two floristic subregions, the Perth Plateau and 
the Dandaragan Plateau (Environment Australia 2000).  

At a regional scale, vegetation complex mapping undertaken by Heddle et al. (1980) maps the site in 
the Beermullah vegetation complex described as ‘A mixture of low open forest of Casuraina obesa 
and open woodland of Corymbia calophylla – Eucalyptus wandoo – E. marginata. Minor components 
include closed scrub of Melaleuca spp., and occurrence of Actinostrobus pyramidalis’. 

The Beermullah complex has 6.67 % of its pre-European extent remaining on the Swan Coastal Plain 
with 2.13 % under formal or informal protection (Government of Western Australia 2019).  

2.3.1.2 Site specific surveys and investigations 

As outlined in Section 1.3, the site has been subject to numerous surveys including: 

• Flora and Vegetation Assessment, Brookdale Redevelopment Area (ATA Environmental 2006a) 
• Precinct K Flora and Vegetation Assessment and Tree Survey (Cardno 2008) 
• Lot 1 Hilbert Road, Brookdale tree inspection (Arbor Logic 2007) 

An ecologist visited the site in February 2021 to confirm the currency of the vegetation communities 
and condition reported in these surveys.  

2.3.1.3 Vegetation communities  

The previous surveys found that the site is largely degraded and has been cleared for rural and 
agricultural land uses. The ATA survey classified the majority of the site as the vegetation type ‘PsNs’ 
being ‘Pasture or private gardens with scattered native trees and non-native trees and shrubs’. This 
vegetation type includes, but is not limited to, scattered Eucalyptus rudis, Corymbia calophylla and 
Melaleuca rhaphiophylla and non-native species including *Araucaria heterophylla, *Pinus radiata, 
*Eucalyptus caesia, *Eucalyptus cladocalyx and *Lophostemon grandifloras subsp. riparius. This 
vegetation is in ‘Completely Degraded’ condition (ATA Environmental 2006a).  

The northern portion of the site and the Wungong River was mapped as being part of the vegetation 
type ‘ErMrLow’ being ‘Open woodland dominated by Eucalyptus rudis and Melaleuca rhaphiophylla 
with occasional Melaleuca preissiana over tall shrub of Taxandria linearifolia with scattered *Ricinus 
communis over an open herbland dominated by *Watsonia meriana var. bulbillifera, *Oxalis pes- 
caprae and Baumea juncea over introduced grasses in association with watercourses’. This 
vegetation type was mapped as being in ‘Good-Degraded’ condition by ATA in 2006 and ‘Completely 
Degraded’ condition by Cardno in 2008.  
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An ecologist from Emerge attended site on 15 February 2021 and confirmed that the majority of the 
site supports non-native and planted vegetation, primarily dominated by non-native pasture grasses 
with planted Eucalyptus camaldulensis located within the southern portion of the site. Large stands 
of *Colocasia esculenta were present within the Wungong River. 

A single native plant community, ErMr, was present within the northern portion of the site. This 
plant community consisted of Eucalyptus rudis and Melaleuca rhaphiophylla over non-native grasses. 
The location of this community is shown on Figure 5. 

2.3.1.4 Vegetation condition 

Vegetation condition within the site was assessed by Emerge using methods from Keighery (1994). As 
outlined above, a previous vegetation condition assessment found the site was in ‘Completely 
Degraded’ condition. Emerge determined that the ErMr plant community was in ‘Degraded’ 
condition as it lacks native understorey species, whilst the remainder of the site is identified as being 
in ‘Completely Degraded’ condition.  

The vegetation condition is detailed in Table 1 and shown in Figure 5. 

Table 1: Vegetation condition categories within the site 

Condition category (Keighery (1994)) Size (ha) 

‘Pristine’ 0 

‘Excellent’ 0 

‘Very good’ 0 

‘Good’ 0 

‘Good – degraded’ 0 

‘Degraded’ 0.77 

‘Degraded – completely degraded’ 0 

‘Completely degraded’ 66.28 

2.3.1.5 Threatened and Priority Ecological Communities 

While not formally assessed, given the significant degradation of the site it is not considered that the 
site is representative of any priority ecological community or threatened ecological community.  

2.3.1.6 Significant Flora 

No significant flora species were recorded within any of the historic flora and vegetation surveys of 
the site and these are considered highly unlikely to occur given the degraded nature of the site.  

2.3.2 Bush Forever 

The Government of Western Australia’s Bush Forever Policy (Government of WA 2000) is a strategic 
plan for conserving regionally significant bushland within the Swan Coastal Plain portion of the Perth 
Metropolitan Region.  
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There are no Bush Forever sites within the site. Bush Forever Site 266 (Wungong River) is located 1.5 
km to the east, whereas Bush Forever Site 345 (Forrestdale Lake and adjacent bushland) is 1.5 km to 
the north west, as shown in Figure 6. 

2.3.3 Ecological linkages 

Ecological linkages are linear landscape elements that allow the movement of fauna, flora and 
genetic material between areas of remnant habitat. The movement of fauna and the exchange of 
genetic material between vegetation remnants improve the viability of those remnants by allowing 
greater access to breeding partners and food sources, refuge from disturbances such as fire and 
maintenance of genetic diversity of plant communities and populations. Ecological linkages are 
ideally continuous or near-continuous as the more fractured a linkage is, the less ease flora and 
fauna have in moving within the corridor (Alan Tingay and Associates 1998).  

The Perth Biodiversity Project, supported by the Western Australia Local Government Association 
(WALGA), have identified and mapped regional ecological linkages within the Perth Metropolitan 
Region (WALGA and PBP 2004).  

A biodiversity linkage (No. 56) occurs along the north eastern boundary of the site and along the 
Wungong River to the north and south. An additional biodiversity linkage is located along the south 
west corner of the site (No. 61). The location of these linkages, which are generally outside the site is 
shown are Figure 6. 

2.3.4 Local natural areas 

Local natural areas (LNAs) are identified as areas that are located outside of Bush Forever sites and 
DBCA managed lands. The CoA Local Biodiversity Strategy was prepared by Ironbark Environmental 
and Ecological Australia (2009) and did not identify any vegetation within the site as being in a Local 
Natural Area.  

2.3.5 Environmentally Sensitive Areas 

‘Environmentally sensitive areas’ (ESAs) are prescribed under the Environmental Protection (Clearing 
of Native Vegetation) Regulations 2004 and have been identified to protect native vegetation values 
of areas surrounding significant, threatened or scheduled flora, vegetation communities or 
ecosystems. 

The site is not mapped as an ESA. There are ESAs located to the north west and north east of the site 
as shown in Figure 6.  

2.3.6 Terrestrial fauna 

2.3.6.1 Regional context 

The region contains some large areas of remnant vegetation, particularly to the north west, in 
addition to other environmental features such as mature trees and waterways, all of which provide 
fauna habitat values. 
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A range of conservation significant fauna species are known to occur within the broader region 
encompassing the site. These include the three species of threatened black cockatoo, namely 
Carnaby’s cockatoo, forest red-tailed black cockatoo (FRTBC) and Baudin’s cockatoo.  

Regional scale habitat mapping published by the Department of Planning (2011) delineates likely 
Carnaby’s cockatoo habitat used for feeding, night roosts and breeding areas across the Swan Coastal 
Plain. The regional mapping indicates that there is potentially suitable black cockatoo foraging 
habitat located to the east of the site but not within the site. The site is located in proximity to a 
number of roosting areas along the Wungong River and 350 m west of areas of potential breeding 
habitat (noting that a 12 km buffer is applied to these areas).  

Records of black cockatoo roosting sites across south-west Western Australia are maintained by 
Birdlife Australia and are based on annual community surveys as part of the Great Cocky Count 
(GCC). Based on the most recently published 2019 GCC report, the site does not contain any 
confirmed black cockatoo roosting sites. The nearest known roost, which has previously supported 
black cockatoos, as identified in the GCC is located approximately 2 km to the east of the site. This 
roost contained both Forest red-tailed black cockatoos in 2018 and 2016 but has not recorded any 
Carnaby’s black cockatoos.   

2.3.6.2 Site specific surveys and investigations 

A level 2 fauna assessment was undertaken in 2006 over the wider Brookdale area. This suggested 
that most of the areas of fauna habitat available are generally small in size and mostly isolated with 
only a few sizable remnants that are relatively undisturbed and considered to be in good condition. 
There were no key fauna habitats identified within Precinct 21 (ATA Environmental 2006b).  

Riparian vegetation associated with the Wungong River and the fauna habitat along the river is 
generally in ‘Completely Degraded’ in condition. The vegetation was found to be mainly dominated 
by Melaleuca spp. and Flooded Gum (Eucalyptus rudis) and occasionally Marri (Corymbia calophylla). 
There is very little to no understorey and it is mostly introduced grasses. The Wungong River and its 
associated vegetation provide a linkage corridor through the WUW Masterplan Area. The trees along 
the banks of the Wungong River, which forms the northern boundary of Precinct 21, are likely to 
provide habitat for local birds and some mammal species such as possums.  

An ecologist from Emerge attended site on 15 February 2021, and concluded that fauna habitat 
values within the site have been compromised by historical vegetation clearing and grazing. The 
areas of riparian vegetation along Wungong River represent the highest value fauna habitat when 
compared to the widespread areas of parkland cleared vegetation.  

In consideration of the observed site characteristics, the overall diversity of native fauna in the site is 
expected to be well below pre-disturbance levels. Due to historical clearing and degradation of 
native vegetation, the majority of the site has limited natural values, and it is likely to be only utilised 
by generally common and widespread fauna species with non-specific requirements. 

2.3.6.3 Species of conservation significance 

Certain fauna species that are considered to be rare or under threat warrant special protection under 
state and/or federal legislation.  At a federal level, fauna species may be listed as ‘threatened’ 
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pursuant to the EPBC Act and any action likely to have a significant impact on a listed threatened 
species requires approval from the Commonwealth Minister for the Environment.  

At a state level, fauna species can be classified as ‘threatened’ under the BC Act. In addition to this, 
DBCA maintains a list of priority fauna species which, while not considered threatened under the 
BC Act and therefore not protected directly, elicit some concern over their long-term survival. 

Based upon a site walkover, it is considered that three species of conservation significance may use 
the site for some purpose, including: 

• Calyptorhynchus latirostris (Carnaby’s cockatoo) 
Areas of non-native and planted vegetation represent foraging habitat for the species. Where 
larger endemic trees (DBH > 500 mm) occur within the site, these trees represent potential 
breeding habitat based on the EPBC Act referral guidelines for the species (DSEWPaC 2012). The 
potential breeding trees within the site are discussed further below.  

• Calyptorhynchus banksii naso (forest red-tailed black cockatoo) 
Areas of non-native and planted vegetation represent foraging habitat for the species. Where 
larger endemic trees (DBH > 500 mm) occur within the site, these trees represent potential 
breeding habitat based on the EPBC Act referral guidelines for the species (DSEWPaC 2012). The 
potential breeding trees within the site are discussed further below.  

• Calyptorhynchus baudinii (Baudin’s cockatoo) 
Where larger endemic trees (DBH > 500 mm) occur within the site, these trees represent 
potential breeding habitat based on the EPBC Act referral guidelines for the species (DSEWPaC 
2012). The potential breeding trees within the site are discussed further below.  

Black cockatoos feed on the fruit and seeds of a range of native and non-native plants species. 
‘Foraging habitat’ is defined as vegetation that contains plant species known to be foraged on by 
black cockatoos. Foraging habitat can be further defined as either primary or secondary as follows: 

• Primary foraging habitat refers to vegetation with historical and contemporary records of regular 
consumption by black cockatoos and includes native and non-native species.  

• Secondary foraging plants are defined as plants that black cockatoos have occasionally been 
recorded consuming, or that based on their limited extent or agricultural origin, should not be 
considered a sustaining resource (Emerge Associates 2020). 

Foraging habitat within the site is limited to Eucalyptus camaldulensis, which is a secondary foraging 
resource for forest red-tailed black cockatoos, and two scattered Eucalyptus gomphocephala which 
appear to have been planted within the central portion of the site, which is a secondary foraging 
resource for forest red-tailed black cockatoos and Carnaby’s cockatoo. No foraging evidence was 
recorded within the site. 

A total of six native eucalypt trees with a diameter at breast height (DBH) ≥ 500 mm were identified 
within the site as potential breeding habitat trees due to their size and species. No trees contained 
hollows suitable for breeding purposes. The locations of the trees are shown in Figure 5. 

The site supports limited black cockatoo roosting habitat in the form of large native and non-native 
trees. No evidence of roosting activity such as droppings, feathers or branch clippings was observed 
during the site visit. 
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2.4 Hydrology 

2.4.1 Groundwater 

The Water Register (DWER 2021c) indicates that aquifers beneath the site are the Superficial Swan 
(unconfined) and the Leederville aquifer (confined).  The Perth Groundwater Map (DWER 2021a) 
indicates that groundwater beneath the site flows in a north-westerly direction, between 25 m to 
27.5 m AHD (i.e. 0 to 1 m BGL) (DWER 2021a) as shown in Figure 7.  

JDA undertook regular groundwater monitoring from 2015 to 2017 at eight locations within the site 
and Emerge then continued groundwater monitoring from 2018 to 2019 at these existing bores. 
Generated MGL contours from this groundwater monitoring are shown in Figure 7.   

2.4.2 Surface water 

The Wungong River is an ephemeral watercourse which flows in a north-westerly direction along the 
north-eastern boundary of site, as shown in Figure 8. The Wungong River becomes the Southern 
River at Passmore Street, Gosnells (Emerson Stewart 2009) and is a major tributary to the Canning 
River (part of the Swan-Canning River System). A small portion of the north-eastern boundary of the 
site is located within the Wungong River floodplain area (floodway and flood fringe) and a large 
portion of the site is within the 1% annual exceedance probability (AEP) floodplain development 
control area (i.e. a 300 m buffer around the floodplain area) for the Wungong River and for the 
Birrega Main Drain (to the south of the site). The extent of floodplain mapping is shown in  Figure 8. 

In the early 1900’s watercourses in the WUW Masterplan area were largely discontinuous, including 
the Wungong River itself. Channelisation of the watercourses to a more formal drainage system 
occurred over time, with most works having been completed before 1970 (Taylor Burrell Barnett 
2009). In the vicinity of the site, the Wungong River has been straightened and the Wungong River 
flows are regulated by the Water Corporation’s Wungong Dam which is located approximately 4.5 
km upstream of its crossing with South Western Highway (DHI 2020).  

2.4.3 Wetlands 

Wetlands are areas which are permanently, seasonally or intermittently waterlogged or inundated 
with water. Naturally occurring wetland features are common across the Swan Coastal Plain and can 
contain fresh or salty water, which may be flowing or still. Wetlands can be further categorised based 
on their hydrological characteristics and physical structure. 

The location, mapped boundaries and management categories of wetlands across the Swan Coastal 
Plain are stored within the Geomorphic Wetlands of the Swan Coastal Plain database, managed by 
DBCA. A review of the database confirms that the entire site is classified as a multiple use wetland 
(MUW) (UFI 15797) being the Armadale Palusplain, which extends over 7,000 ha. The wetland 
mapping for the site is shown in  Figure 8. 

2.4.4 Public Drinking Water Source Areas 

Public Drinking Water Source Areas (PDWSAs) are proclaimed by DWER to protect identified drinking 
water sources, including surface water and groundwater sources (DoW 2009).  They are proclaimed 
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under the Metropolitan Water Supply, Sewerage and Drainage Act 1909 or the Country Areas Water 
Supply Act 1947 as Water Reserves, Catchment Areas or Underground Water Pollution Control Areas.  

The site is not located within a proclaimed PDWSA. 

2.5 Heritage 

2.5.1 Indigenous heritage 

The Aboriginal Heritage Inquiry System (AHIS) is maintained pursuant to Section 38 of the Aboriginal 
Heritage Act 1972 by the Department of Planning, Lands and Heritage, containing information on 
Registered Aboriginal Heritages Sites and Other Heritage Places throughout Western Australia.  

In accordance with the Aboriginal Heritage Due Diligence Guidelines (DAA 2013), a search of the AHIS 
online database (DPLH 2020) was undertaken. Two heritage sites are located within the site being: 

• Wungong Brook (Site 3512), a registered mythological site 
• Brookdale Archaeological Site 015 (Site 26094), a registered ‘artefacts/scatter, archaeological 

deposit’ site.  

A detailed archaeological and ethnographic survey was conducted over the WUW Masterplan area in 
2006 by Tempus Archaeology. This survey found a number of new archaeological sites, including 
Brookdale Archaeological Site 015. The location of the registered Aboriginal sites within the site are 
shown in Figure 9. 

2.5.2 Non-Indigenous heritage 

A desktop search of the Australian Heritage Database (DAWE 2021) and the State Heritage Office 
database (Heritage Council 2021) indicated there are no registered heritage sites within the site. 
Furthermore, there are no recorded heritage places within the site within the Heritage Inventory 
prepared by the MRA for the Armadale Redevelopment Area (Metropolitan Redevelopment 
Authority 2017). 

2.6 Other land use considerations 

2.6.1 Historic and existing land uses 

Based on a review of publicly available historic aerial imagery (Landgate 2021), the site was 
historically cleared prior to 1953. The site appears to have been used for agriculture and the existing 
trees in the eastern portion of the site were planted in the 1980s with additional trees planted in the 
1990s.  

A southern portion of the site was cleared for urban development in 2008 to facilitate the partial 
development of Precinct K and the south eastern corner of the site has been developed for urban 
development. ] 
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2.6.2 Potential site contamination 

A review of the Department of Water and Environmental Regulation (DWER) Contaminated Sites 
Database (2021d) indicates that the site is not registered as a contaminated site pursuant to the 
Contaminated Sites Act 2003, nor are other registered sites located nearby. Historic land uses within 
the site (agriculture) are considered unlikely to raise any significant contamination risk concerns 
within the site.  

2.6.3 Surrounding land uses 

Land to the west and south of the site forms part of Precinct 21 within the WUW Master Plan. 
Precinct L sits to the north west of the site and Precinct F to the north east, separated from the site 
by the Wungong River. Both these Precincts are proposed to be developed for urban development, 
with Precinct F shown as ‘Urban’ within the WUW Master Plan, whereas Precinct L is ‘Suburban’ 
Appendix B.  

The Rowley Road Local Structure Plan for Precinct 21 previously considered noise impacts from 
Tonkin Highway, which is located 680 m to the west of the site. State Planning Policy No. 5.4 Road 
and Rail Noise (SPP 5.4) provides trigger distances within which noise consideration of road 
carriageways is required. Tonkin Highway has a trigger distance of 300 m and as such, noise 
assessment against SPP 5.4 is not required.  

2.7 Bushfire hazards 

The majority of the site and surrounding areas have been identified as bushfire prone under the 
state-wide Map of Bush Fire Prone Areas prepared by the Office of Bushfire Risk Management 
(OBRM 2019) as shown in Figure 10. The identification of a site within an area declared as bushfire 
prone necessitates that further assessment of the determined bushfire risk of the proposed 
development is to be undertaken in accordance with Australian Standard 3959:2018 Construction of 
buildings in bushfire prone areas (AS 3959) (Standards Australia 2018), State Planning Policy 3.7 
Planning in Bushfire Prone Areas (SPP 3.7) (WAPC 2015a) and the Guidelines for Planning in Bushfire 
Prone Areas Version 1.3 (the Guidelines) (WAPC and DFES 2017). This has been addressed through 
the preparation of a Bushfire Management Plan (Emerge Associates 2021a). 

All areas within the site and surrounding 150 m have been assessed for the presence of bushfire 
prone vegetation and have been classified as per Table 2.5 of AS 3959 (Standards Australia 2018) to 
determine the associated bushfire hazard rating levels and bushfire risk. 

The majority of the site has historically been cleared and has therefore been classified as ‘grassland’, 
however the site also contains patches of ‘forest’, ‘shrubland’ and ‘scrub’. Post-development, 
Wungong River foreshore and the Park Avenues will be a long-term bushfire hazards and has been 
considered in the Bushfire Management Plan. Long-term bushfire hazards surrounding the site that 
will pose extreme bushfire hazards, such as vegetation to the east of Wungong River will need to be 
considered as part of future development within the site. 
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3 Historic planning and environmental assessment context 

The Metropolitan Redevelopment Authority Act 2011 enabled the establishment of the Metropolitan 
Redevelopment Authority. The Act guides the Authority’s operation and enables the preparation of 
key planning tools including Redevelopment Regulations and Redevelopment Scheme. The 
Metropolitan Redevelopment Authority is now part of Development WA.  

The site is situated within the boundary of the Wungong Urban Water Redevelopment Scheme 2007 
(WUW Scheme), and as a result the CoA Town Planning Scheme (TPS) No. 4 and the Metropolitan 
Region Scheme (MRS) are not applicable to the site. The WUW Scheme incorporates a scheme text 
and scheme map, and the scheme map is represented by the WUW Masterplan (Appendix B). 

The WUW Scheme was formally assessed by the EPA resulting in Ministerial Statement no 762. This 
Ministerial Statement required several environmental management plans to be incorporated into the 
WUW Scheme, including: 

• District Water Management Strategy 
• Surface Water Quality Contingency Plan 
• Local Water Management Strategy 
• Urban Water Management Plan 
• Wetland Management Plan 
• Foreshore Management Plan 
• Landscape and Irrigation Management Strategy 
• Fauna Relocation and Management Plan 
• Construction Management Plan 
• Strategic Acid Sulfate Soils Management Plan 
• Acid Sulfate Soils Management Plan 
• Mosquito and Midge Management Plan. 

These were incorporated into the Armadale Redevelopment Scheme 2 (Development WA 2020). Not 
all these management plans are relevant to the site, as discussed further below.  

In accordance with the endorsed WUW Masterplan (Appendix B), the site is proposed for urban 
development. The majority of the site is zoned “Suburban Development”, with a portion also zoned 
“Urban Development” under the WUW Scheme. Additionally, the site contains areas zoned “Active 
Open Space” and “Neighbourhood Activity Centre”. The SP proposed for the site has been prepared 
to generally align with the land uses set out in the WUW Masterplan. 

The Armadale Redevelopment Scheme 2 provides a specification for environmental management 
plans and strategies within the Wungong Urban Water Redevelopment Scheme area. Relevant to this 
SP are the following:  

• A Local Water Management Strategy 
o Prepared by Emerge for the SP.  

• Foreshore Management Plan for Wungong River. 
o A Foreshore Management Plan for Wungong River was prepared for the Armadale 

Redevelopment Authority in 2011 (ENV Australia 2011). 
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• Landscape and Irrigation Management Strategy (LIMS). 
o An addendum to the LIMS has been prepared by Emerge.  

• Strategic Acid Sulfate Soils Management Plan. 
o A Strategic Acid Sulphate Soil and Groundwater Investigation and Management Plan was 

prepared for the Armadale redevelopment Authority in 2008 (GHD 2008).  

In August 2020, the EPA provided advice on the MRS Amendment 1376/57 – Wungong 
Normalisation, which proposed to reintroduce the MRS zoning consistent with the WUW 
Masterplan, over part of the land currently zoned and reserved under the Armadale Redevelopment 
Scheme No. 2. 

The EPA’s advice recommended that the environmental management plan conditions incorporated 
into the Armadale Redevelopment Scheme 2 scheme text be incorporated into the City of Armadale 
Local Planning Scheme when the scheme is ‘normalised’. The EPA also note that ‘Additional 
development controls which demonstrate management of potential impacts to the above 
environmental factors may also need to be considered as part of a future LPS amendment’. 

3.1 Proposed structure plan 

The Lot 9001 Rowley Road Structure Plan has been prepared for the site by Hatch and is provided as 
Appendix A.  

As outlined in Section 1.1, the original Rowley Road Structure Plan was approved by the Armadale 
Redevelopment Authority in 2009 and has expired. The proposed structure plan covers Lot 9001 
Rowley Road, only and proposes the following land uses: 

• Neighbourhood activity centre (including community centre) 
• Urban 
• Suburban 
• School 
• Community Park 
• Park Avenue 
• Community Infrastructure Plan (being a high school oval) 
• Foreshore buffer (30 m) 
• A road network.  

The proposed structure plan also includes an ‘area excluded until resolution of Wungong flood 
modelling’. This is an area of provisional additional drainage adjacent to the Wungong River.  

3.2 Future planning and approvals 

Subject to approval and endorsement of the structure plan by the MRA (through Development WA) 
and the City of Armadale, urban development of the site would be progressed through subdivision 
and/or development approvals (collectively referred to as ‘future planning stages’).  

The key environmental values and attributes that will require further consideration as part of future 
planning stages have been outlined in Section 4 of this report and include: 
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• Hydrology 
• Aboriginal heritage  
• Bushfire. 

The WAPC can impose conditions on subdivision applications to ensure subdivision incorporates all 
the appropriate environmental management measures. These conditions are usually determined in 
accordance with WAPC’s Model Subdivision Conditions Schedule 2020  and include those relating to 
environmental considerations. It is envisaged that there would be subdivision conditions applied to 
any subdivision approvals within the site, that would deal with environmental, hydrological and 
bushfire related requirements. 

Conditions may include the requirement for the following management plans which are referenced 
in Ministerial Statement 762 and Armadale Redevelopment Scheme 2: 

• Construction Management Plan 
• Fauna Relocation and Management Plan  
• Acid Sulfate Soils (ASS) Management Plan 
• Mosquito and Midge Management Plan. 

In addition, the Armadale Redevelopment Scheme 2 requires preparation of an Urban Water 
Management Plan to support subdivision applications. A Bushfire Management Plan is also likely to 
be required to support a subdivision application in accordance with SPP 3.7 Planning in Bushfire 
Prone Areas.  
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4 Environmental Assessment and Management Strategy 

This section outlines any layout considerations within the structure plan to respond to environmental 
attributes and values within the site, and any future environmental management requirements that 
will need to be accommodated within future planning and development stages. Only those 
environmental values and attributes that require specific consideration based on their presence 
within the site, and/or the applicable legislation and policy requirements have been included in this 
section. 

4.1 Acid sulfate soils 

4.1.1 Policy framework, site context and management objectives 

DWER, through the WAPC, ensures acid sulfate soils (ASS) are adequately managed during the land 
use planning and development process. The objective of DWER’s ASS policy framework is to manage 
ASS appropriately to prevent the release of metals, nutrients and acidity into the soil and 
groundwater system that may adversely affect the natural and built environment and human health. 

A strategic ASS management plan was prepared by GHD in 2008, which was supported by site 
specific investigations conducted in 2007. These investigations identified the occurrence of potential 
ASS (PASS) with the generalised ASS risk at the site classified as moderate to low risk of Actual ASS 
(AASS) and PASS generally occurring at depth of greater than 3m below ground level.  

The principal management objective for ASS within the site is to ensure that any future development 
that may disturb ASS is appropriately managed to avoid impacts on the environment. 

4.1.2 Structure plan layout considerations for acid sulfate soils 

ASS management does not require any spatial consideration within the structure plan, and any ASS 
risk can be appropriately managed in future planning stages.  

The key recommendation from the GHD report (GHD 2008) was that due to the inherent variability of 
soils and groundwater within the site, effective ASS management plans cannot be designed until 
further ‘detailed’ investigations are carried out. This typically occurs immediately prior to subdivision 
when the full extent of ground disturbance is known. 

4.1.3 Future acid sulfate soils management requirements 

Where relevant, the WAPC includes a standard condition relating to ASS management on subdivision 
applications (model subdivision condition EN8, (WAPC and DPLH 2020)) which states: 

An acid sulphate soils self-assessment form and, if required as a result of the self-assessment an acid 
sulphate soils report and an acid sulphate soils management plan shall be submitted to and approved 
by the Department of Water and Environmental Regulation (DWER) before any subdivision works or 
development are commenced.  
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Where an acid sulphate soils management plan is required to be submitted, all subdivision works 
shall be carried out in accordance with the approved management plan (Department of Water and 
Environmental Regulation). 

Furthermore, in accordance with Appendix 5 of Armadale Redevelopment Scheme 2, an acid sulfate 
soils and dewatering management plan will be prepared and implemented prior to subdivision and 
development. This management plan must be approved by DWER.  

4.2 Flora and vegetation 

4.2.1 Policy framework, site context and management objectives 

In the context of environmental impact assessment, the EPA objective for flora and vegetation is ‘to 
protect flora and vegetation so that biological diversity and ecological integrity are maintained’. 
Where a proposal may potentially impact upon flora and vegetation values, the following mitigation 
hierarchy should be applied to minimise potential impacts: 

1. Avoid impacts 
2. Minimise impacts 
3. Offset impacts. 

4.2.2 Structure plan layout considerations for flora and vegetation 

As outlined in Section 2.3.1 the vegetation within the site is largely degraded or non-native or 
planted species. Nevertheless, the structure plan has aimed to retain some native vegetation within 
the Wungong foreshore buffer.  

4.2.3 Future flora and vegetation management requirements 

Should bulk earthworks or any other works be commenced within the site that requires clearing of 
native vegetation before subdivision approvals are gained, a clearing permit pursuant to Part V of the 
EP Act will be required. Otherwise, subdivision approval and associated authorised subdivision works 
will provide an exemption from the requirements for a clearing permit. 

4.3 Native fauna 

4.3.1 Policy framework, site context and management objectives 

In the context of environmental impact assessment, the EPA’s objective for terrestrial fauna is ‘to 
protect fauna so that biological diversity and ecological integrity are maintained’. The application of 
the mitigation hierarchy should be applied to avoid or minimise impacts to terrestrial fauna where 
possible. 

The EPBC Act also provides protection for listed ‘threatened’ species, including black cockatoos, 
which may potentially use habitat within the site. Any proposed action which is considered likely to 
result in a ‘significant’ impact upon these species, identified by DAWE as Matters of National 
Environmental Significance (MNES), should be referred to the Commonwealth Department of 
Agriculture, Water and the Environment. 
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4.3.2 Structure plan layout considerations for terrestrial fauna 

Opportunistic retention of trees may occur in streetscapes or within small areas of POS where 
earthworks will allow. In addition, the structure plan will aim to retain a number of habitat trees 
located within the Wungong River foreshore buffer area.  

4.3.3 Future terrestrial fauna management requirements 

The Armadale Redevelopment Scheme No. 2 (Development WA 2020) requires the preparation of a 
Fauna Relocation and Management Plan prior to any on-ground works being undertaken which may 
impact upon or involve the clearing of potential or known fauna habitat. The site provides minimal 
habitat for fauna, however a management plan will be prepared if required as a condition of 
subdivision.  

In addition, and in accordance with Armadale Redevelopment Scheme 2, where DevWA requires, the 
proponent will prepare a Mosquito and Midge Management Plan for land within or near a water 
body or wetland. This plan shall be prepared to the satisfaction of DevWA in consultation with the 
Department of Health and the City of Armadale.  

The ongoing management of fauna habitat values within the site is closely aligned with vegetation 
retention and landscaping considerations, both of which are considered further in the LIMS (Emerge 
Associates 2021b). 

4.4 Hydrology 

4.4.1 Policy framework, site context and management objectives 

In the context of environmental impact assessment, the EPA’s objective for inland waters is ‘to 
maintain the hydrological regimes and quality of groundwater and surface water so that 
environmental values are protected’. The application of the mitigation hierarchy should be applied to 
avoid or minimise impacts to inland waters where possible. 

In addition, the State Water Strategy for Western Australia (Government of WA 2003) and Better 
Urban Water Management (WAPC 2008) endorses the promotion of integrated water cycle 
management and application of water sensitive urban design (WSUD) principles to provide 
improvements in the management of stormwater, and to increase the efficient use of other existing 
water supplies. 

In relation to the site, the Wungong River is a significant hydrological feature which has been 
considered through the preparation of the WUW Masterplan and the WUW Redevelopment Scheme.   

4.4.2 Structure plan layout considerations for hydrology 

Emerge prepared a Local Water Management Strategy (LWMS) to support the preparation of the 
structure plan, and provide a framework for the future delivery of a best practice approach to 
integrated water cycle management utilising WSUD principles. The structure plan has been designed 
to accommodate the stormwater management requirements outlined in the LWMS, with adequate 
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storage area available for retention and treatment of stormwater within areas of POS and road 
reserves.  

In accordance with the Foreshore Management Plan prepared for the Wungong River in 2011 (ENV 
Australia) a foreshore area was defined by a biophysical assessment and a minimum 30 m buffer 
from the top of bank. Within the site, a 30 m foreshore buffer was deemed suitable, given the 
absence of riparian vegetation or other biophysical features and has been reflect within the 
proposed SP.   

4.4.3 Future management requirements  

As outlined in the Foreshore Management Plan (ENV Australia 2011) the vision for the Wungong 
River Foreshore Reserve is:  

To restore and maintain a more natural foreshore environment along Wungong River that not only 
provides greater (plant) biodiversity and animal habitat, but also provides greater amenity for new 
and existing residents in the area, mostly through access and enjoyment of the natural environment. 

The Foreshore Management Plan provides recommendations in relation to recreation opportunities 
and areas as well as information on revegetation, fire and dieback management and implementation.  
In accordance with the Armadale Redevelopment Scheme 2, the Foreshore Management Plan shall 
be implemented during subdivision and development consistent with the provisions of the Foreshore 
Management Plan to the requirements of the approval agencies having regard for the advice of the 
relevant government agencies.  

In addition to the measures described in the Foreshore Management Plan, the Wungong River will be 
managed in accordance with the Landscape and Irrigation Management Strategy (LIMS) (Emerge 
Associates 2021b). A key consideration of the LIMS is to manage potential nutrient inputs into 
Wungong River and the wider Southern River catchment. As a part of this, a hard interface in the 
form of either a road or a dual-use path will be provided between the suburban areas and foreshore 
reserve to ensure some protection of the foreshore reserve from potentially degrading activities, 
provide clear delineation of management areas between private and publicly owned land and to 
encourage passive surveillance of the reserve. 

As shown in Figure 8, a large portion of the site is covered by the 1% AEP floodplain development 
control area, which is a 300m buffer around the Wungong River and Birrega main drains. This 
mapping is prepared by DWER and shows where development controls may be applied to ensure an 
adequate level of flood protection is provided to proposed development. Generally, development 
(habitable floor level) is required to be raised 0.5 m about the 100 year ARI flooding level; to achieve 
this the current fill and lot elevation strategy provides most lots across the structure planning area 
with well in excess of 1.5 m of permeable sand fill. 

The LWMS provides for the environmental management framework for groundwater and surface 
water within the site. 

It is anticipated that environmental condition D2 of the WAPC’s Model Subdivision Conditions 
Schedule 2020 will be attached to all subdivision approvals, which states: 
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Prior to the commencement of subdivisional works, an urban water management plan is to be 
prepared and approved, in consultation with the Department of Water, consistent with any approved 
Local Water Management Strategy. (Local Government).   

Generally, an urban water management plan (UWMP) will address the following considerations: 

• The detailed drainage design 
• Imported fill specifications and requirements 
• Implementation of water conservation strategies 
• Non-structural water quality improvement measures 
• Management and maintenance requirements 
• Construction period management strategy 
• Monitoring and evaluation program 
• Status of groundwater abstraction license. 

4.5 Aboriginal Heritage 

4.5.1 Policy framework, site context and management objectives 

Any disturbance to an Aboriginal site requires a Section 18 consent pursuant to the Aboriginal 
Heritage Act 1972. The proponent received a Section 18 in 2009 for the proposed residential 
development impacting on two registered sites being Wungong Brook (site 3512) and Brookdale 
Archaeological Site (site 26094). A copy of the Section 18 consent is included as Appendix C.  

The Section 18 consent has a number of conditions, including that the Brookdale Archaeological Site 
is protected during and following construction. Aboriginal monitors are also required during ground 
disturbance around existing Aboriginal sites.  

4.5.2 Structure plan layout considerations for Aboriginal heritage 

The design of the proposed structure plan has responded to the Aboriginal heritage values identified 
as occurring within the site, specifically through: 

• The accommodation of Brookdale Archaeological Site within a Public Open Space area, allowing 
for the retention of the registered Aboriginal Site in situ. 

• The accommodation of the Wungong River site within the Wungong River foreshore buffer. 

4.5.3 Future Aboriginal heritage management requirements 

In accordance with the Section 18 consent (Appendix C), Aboriginal monitors will be engaged during 
disturbance to Aboriginal sites within the structure plan area.  

In addition, the Section 18 application submitted by the proponent notes that site capping and 
partial revegetation will be undertaken for the aBrookdale Archaeological Site. As outlined above, 
the Brookdale Archaeological Site will be retained within open space and the Aboriginal site will be 
disturbed only for the purpose of stabilising the Aboriginal artefacts to ensure their long-term 
preservation and compatibility with the use of the area. The proponent will also consider interpretive 
signage and educational material to be prepared in consultation with the Aboriginal informants.  
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The Wungong River foreshore buffer will be managed in accordance with the Foreshore 
Management Plan, which has been developed for the protection and enhancement of the 
conservation, recreation and landscape values of the Wungong River. The proponent will rehabilitate 
the Wungong River, including revegetation, plus some reshaping to reflect the natural historical 
meanderings of the waterway.  

The management of Aboriginal heritage will be undertaken in accordance with the Section 18 
consent which provides approval to disturb Aboriginal heritage sites under the Aboriginal Heritage 
Act 1972 (Appendix C). The proponent will also prepare annual reports to be submitted to the 
Registrar of Aboriginal sites.  

4.6 Bushfire management 

4.6.1 Policy framework, site context and management objectives 

State Planning Policy 3.7 Planning in Bushfire Prone Areas (WAPC 2015a) stipulates that any 
development proposal which occurs partly or wholly within a bushfire prone area is required to be 
accompanied by a bushfire management plan. The preparation of the BMP is required to incorporate 
the following tasks: 

• Classification of existing vegetation types within the site and surrounding 100 m, in accordance 
with Australia Standard 3959:2018 Construction of buildings in bushfire-prone areas (AS 3959) 
(Standards Australia 2018). 

• Assessment of bushfire hazard levels within the site and surrounding 150 m, in accordance with 
the Guidelines for Planning in Bushfire Prone Areas (the Guidelines) (WAPC and DFES 2017). 

• Assessment of effective slope under areas of classified vegetation. 
• Completion of an indicative Bushfire Attack Level (BAL) assessment and preparation of an 

associated BAL contour plan. 
• Assessment of the structure plan design against the bushfire protection criteria, in accordance 

with the Guidelines. 

Policy objective 5.4 of SPP 3.7 specifies that development is required to: 

‘achieve an appropriate balance between bushfire risk management measures and biodiversity 
conservation values, environmental protection and biodiversity management and landscape 
amenity’.  

This policy objective ensures that future development appropriately considers the bushfire risks and 
provides appropriate separation from any identified risks without negatively impacting existing 
environmental values. 

Classified vegetation will be created in the areas of the Park Avenues and the Wungong River 
foreshore buffer within the site. In addition, areas of vegetation surrounding the site will also present 
a long-term bushfire hazard to the site.  

The principal management objective for the bushfire risk to the site is to ensure that the risk to 
future dwellings is appropriately minimised without negatively impacting on environmental values 
within or surrounding the site. 
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4.6.2 Structure plan layout considerations for bushfire management 

Further discussion in this regard is provided in the BMP (Emerge Associates 2021a). 

4.6.3 Future bushfire management requirements 

As outlined in the BMP, development within 100 m of classified vegetation will require a BAL 
assessment to be completed as part of subdivision and certified prior to dwelling construction. This 
BAL assessment will inform the requirement for increased construction standards in accordance with 
AS 3959, which will then be implemented through the building licence process. An indicative BAL 
assessment has been completed as part of the BMP and indicates that the majority of development 
within the site will be subject to a BAL rating of BAL-29 or less. 

As part of future subdivision and development, roads will be provided to support two access routes, 
hydrants will be constructed, and public open space will be implemented and maintained as ‘low 
threat’ in accordance with Clause 2.2.3.2(f) of AS 3959. 
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5 Implementation Framework 

A summary of how the structure plan responds to the environmental values and attributes within the 
site is provided in Table 2. The table also outlines the proposed future management required as part 
of the subdivision and development process. 

Table 2: Environmental management framework implementation table 

Factor Structure plan phase Subdivision phase Part of development works 

Acid sulfate 
soils 

• Consider ASS Risk mapping 
published by DWER. No spatial 
response in SP required. 

• Completion of ASS self-
assessment for the site and 
preparation of an Acid Sulfate 
Soil and Dewatering 
Management Plan. 

• Implementation of an Acid 
Sulfate Soil and Dewatering 
Management Plan, if required 

Native 
vegetation: 

• Assessment of flora and 
vegetation values within the 
site. 

• N/A • N/A 

Native fauna • Assessment of fauna values 
within the site. 

 

• Preparation of Fauna 
Relocation and Management 
Plan(s) (if required). 

• Preparation of a Mosquito and 
Midge Management Plan (if 
required). 

• Implementation of fauna 
management actions (if 
required). 

• Implementation of Mosquito 
and Midge Management Plan 
(if required).  

Hydrology • Preparation of a Local Water 
Management Strategy. 

• Provide a buffer to Wungong 
River.  

• Preparation of an Urban Water 
Management Plan.  

• Implementation of the UWMP. 
• Provide adequate separation to 

1% AEP floodplain. 
• Implementation of Foreshore 

Management Plan (ENV 
Australia 2011) 

Aboriginal 
Heritage 

• Retain Brookdale 
Archaeological Site in POS 

• Retain Wungong River site in 
foreshore buffer.  

N/A • Undertake works in accordance 
with Section 18 consent 
including the use of Aboriginal 
monitors during ground 
disturbance.  

• Provide annual reports.  

Bushfire risk • Preparation of a Bushfire 
Management Plan. 

• Provision of public open space 
and road reserves to 
accommodate appropriate 
setbacks. 

• Determining a spatial layout 
that reduces the bushfire 
hazard to future development. 

• Complete detailed BAL 
assessment to support dwelling 
construction. 

• Dwellings within 100 m of 
bushfire threat to demonstrate 
compliance with AS 3959. 

• Public open space to be 
maintained as low threat in 
accordance with Clause 
2.2.3.2(f) of AS 3959. 
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6 Conclusions 

Hatch, on behalf of the proponent, has prepared the Lot 9001 Rowley Road, Hilbert Park Structure 
Plan which outlines the proposed urban development of the site (see Appendix A). This EAMS has 
been prepared to support the structure plan. 

This document provides an environmental management strategy to be implemented across the site 
for future subdivision and development stages. The key components of this management strategy 
are summarised as follows: 

• Acid sulfate soils: In accordance with Appendix 5 of Armadale Redevelopment Scheme 2, an acid 
sulfate soils and dewatering management plan will be prepared and implemented prior to 
subdivision and development. This management plan must be approved by DWER.  

• Native vegetation: Securing a clearing permit pursuant to Part V of the Environmental Protection 
Act 1986 (EP Act) for any required clearing of native vegetation that precedes subdivision 
approval.  

• Native fauna: The Armadale Redevelopment Scheme No. 2 requires the preparation of a Fauna 
Relocation and Management Plan prior to any on-ground works being undertaken which may 
impact upon or involve the clearing of potential or known fauna habitat. It is considered that the 
site provides minimal habitat for fauna, however a management plan will be prepared if 
required as a condition of subdivision. Where DevWA requires it, the proponent will prepare a 
Mosquito and Midge Management Plan for land within or near a water body or wetland. 

• Hydrology: The structure plan area includes a foreshore buffer area. A Foreshore Management 
Plan (ENV Australia 2011) provides recommendations for the future management and works 
within the foreshore buffer. Landscape and irrigation management are considered further in the 
LIMS (Emerge Associates 2021b) prepared to support the structure plan.  Stormwater 
management requirements as outlined within the Local Water Management Strategy (LWMS) 
will be implemented through an Urban Water Management Plan (UWMP) for each stage of 
subdivision. 

• Aboriginal Heritage: Heritage sites will be retained within POS and Aboriginal monitors will be 
engaged during ground disturbing works in accordance with approval under the Aboriginal 
Heritage Act 1972.  

• Bushfire risks: To respond to the known bushfire hazards within and surrounding the site future 
development will be in accordance with the currently prepared BMP. This assumed that public 
open space (POS) within the site (excluding revegetation associated with the Wungong River and 
Park Avenues) will be managed to a ‘low threat’ standard in accordance with the Australian 
Standard 3959:2018 Construction of buildings in bushfire prone areas.  

Overall, the environmental attributes and values of the site can be accommodated within the 
structure plan design.  Or the environmental attributes can be managed appropriately through future 
environmental approvals for the subdivision and development phases, in line with the relevant state 
and local government legislation, policies and guidelines and best management practices. 



Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road, Hilbert Park 

Prepared for Peet Forrestdale Land Syndicate Ltd Doc No.: EP17-097(12)—024A CKK| Version: 1 

Project number: EP17-097(12)|March 2021  Page 25 

 

 
 

7 References 

7.1 General references 

Alan Tingay and Associates 1998, A Strategic Plan for Perth's Greenways - Final Report. 
December 1998. 

Arbor Logic 2007, Lot 1 Hillbert Road, Brookdale tree inspection.  
ATA Environmental 2006a, Flora and Vegetation Assessment - Brookdale Redevelopment 

Area.  
ATA Environmental 2006b, Vertebrate Fauna Assessment - Brookdale Redevelopment 

Area.  
Cardno 2008, Oakford Precinct K - Flora and Vegetation Assessment and Tree Survey.  
Department of Aboriginal Affairs (DAA) 2013, Aboriginal Heritage Due Diligence 

Guidelines (Version 3.0), Department of Aboriginal Affairs, Perth. 
Development WA 2020, Armadale Redevelopment Scheme 2, Perth, Western Australia. 
DHI 2020, Wungong Flood Modelling and Drainage Study - Technical Report.  
Department of Water (DoW) 2009, Water Quality Protection Note No. 75. Proclaimed 

public drinking water source areas, Government of Western Australia, Perth. 
Department of Sustainability Environment Water Populations and Communities 

(DSEWPaC) 2012, EPBC Act referral guidelines for three threatened black 
cockatoo species: Carnaby’s cockatoo (endangered) Calyptorhynchus latirostris, 
Baudin’s cockatoo (vulnerable) Calyptorhynchus baudinii and Forest red-tailed 
black cockatoo (vulnerable) Calyptorhynchus banksii naso, Commonwealth of 
Australia, Canberra. 

Emerge Associates 2020, Basic Fauna and Targeted Black Cockatoo Assessment: State 
Football Centre, EP20-012(14)--019 MS, Version 1.  

Emerge Associates 2021a, Bushfire Management,  Hilbert Park Structure Plan, EP17-
097(14)--027 DAE, 1.  

Emerge Associates 2021b, Landscape Irrigation Management Strategy Addendum, Hilbert 
Park Structure Plan, EP17-097(13)--025 TEM, 1.  

ENV Australia 2011, Wungong Urban Water Redevelopment Area Foreshore 
Management Plan.  

Environment Australia 2000, Revision of the Interim Biogeographic Regionalisation for 
Australia (IBRA) and Development of Version 5.1 - Summary Report, Department 
of Environment and Heritage.  

GHD 2008, Report for Wungong Urban Water Management Area, Strategic Acid Sulphate 
Soil and Groundwater Investigation and Management Plan.  

Government of WA 2000, Bush Forever - Volume 1: Policies, principles and processes, 
Perth. 

Government of WA 2003, A State Water Strategy for Western Australia, Perth. 
Government of Western Australia 2019, 2018 South West Vegetation Complex Statistics. 

Current as of March 2019, WA Department of Biodiversity, Conservation and 
Attractions, Perth. 

Heddle, E. M., Loneragan, O. W. and Havel, J. J. 1980, 'Vegetation Complexes of the 
Darling System Western Australia', in Department of Conservation and 
Environment (ed.), Atlas of Natural Resources Darling System Western Australia, 
Perth. 

Ironbark Environmental and Ecological Australia 2009, City of Armadale Local Biodiversity 
Strategy.  



Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road, Hilbert Park 

Prepared for Peet Forrestdale Land Syndicate Ltd Doc No.: EP17-097(12)—024A CKK| Version: 1 

Project number: EP17-097(12)|March 2021  Page 26 

 

 
 

Jordan, J. E. 1986, Armadale Part Sheets 2033 I and 2133 IV, Geological Survey of 
Western Australia, Department on Minerals and Energy, Perth. 

Keighery, B. 1994, Bushland Plant Survey: A guide to plant community survey for the 
community, Wildflower Society of WA (Inc), Nedlands. 

Metropolitan Redevelopment Authority 2017, MRA Armadale Heritage Inventory, Perth, 
Western Australia. 

Standards Australia 2018, AS 3959:2018 Construction of buildings in bushfire-prone areas, 
Sydney. 

Taylor Burrell Barnett 2009, Wungong Urban Water Master Plan Precinct K Local 
Structure Plan, Version 1.  

Western Australian Local Government Association and Perth Biodiversity Project (WALGA 
and PBP) 2004, Local Government Biodiversity Planning Guidelines for the Perth 
Metropolitan Region, Perth. 

Western Australian Planning Commission (WAPC) 2008, Better Urban Water 
Management, Perth. 

Western Australian Planning Commission (WAPC) 2015a, State Planning Policy 3.7 
Planning in Bushfire Prone Areas, Perth. 

Western Australian Planning Commission (WAPC) 2015b, Structure Plan Framework, 
Planning and Development (Local Planning Schemes) Regulations 2015. 

Western Australian Planning Commission and Department of Fire and Emergency 
Services (WAPC and DFES) 2017, Guidelines for Planning in Bushfire Prone Areas 
Version 1.3, Western Australia. December 2017. 

Western Australian Planning Commission and Department of Planning, Lands and 
Heritage (WAPC and DPLH) 2020, Model Subdivision Conditions Schedule. 

7.2 Online references 

Department of Agriculture, Water and the Environment (DAWE) 2021, Australian Heritage Database, 
viewed February 2021, < https://www.environment.gov.au/heritage/publications/australian-
heritage-database> 

Department of Planning, Lands and Heritage (DPLH) 2020, Aboriginal Heritage Enquiry System, 
viewed February 2021, < https://maps.daa.wa.gov.au/AHIS/>.  

Department of Water and Environmental Regulation (DWER) 2021a, Perth Groundwater Map, 
viewed March 2021, < https://maps.water.wa.gov.au/#/webmap/gwm>. 

Department of Water and Environmental Regulation (DWER) 2021b, Acid Sulfate Soils Risk Map, 
viewed March 2021, < https://gmapgis.com/acid_sulfate_soils_risk_map_western_australia.htm>. 

Department of Water and Environmental Regulation (DWER) 2021c, Water Register, viewed March 
2021, <https://maps.water.wa.gov.au/#/webmap/register>. 

Department of Water Environment Regulation (DWER) 2021da, Contaminated Sites Database, 
viewed February 2021, 
<https://dow.maps.arcgis.com/apps/webappviewer/index.html?id=c2ecb74291ae4da2ac32c441819
c6d47>. 

Office of Bushfire Risk management (OBRM) 2019, Map of Bush Fire Prone Areas, viewed February 
2019, < https://www.dfes.wa.gov.au/bushfire/bushfireproneareas/> 

https://www.environment.gov.au/heritage/publications/australian-heritage-database
https://www.environment.gov.au/heritage/publications/australian-heritage-database
https://maps.water.wa.gov.au/#/webmap/gwm


Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road, Hilbert Park 

Prepared for Peet Forrestdale Land Syndicate Ltd Doc No.: EP17-097(12)—024A CKK| Version: 1 

Project number: EP17-097(12)|March 2021  Page 27 

 

 
 

Heritage Council 2021, Heritage Places Database, viewed February 2021,  
<http://inherit.stateheritage.wa.gov.au/public>. 

Landgate 2021, Map Viewer, viewed February 2021, <https://www0.landgate.wa.gov.au/maps-and-
imagery/interactive-maps/map-viewer> 

 

 

 

 



 

 

 

Figure 1: Site Locality 

Figure 2: Topography 

Figure 3: Environmental Geology 

Figure 4: Acid Sulfate Soil Risk Mapping 

Figure 5: Plant Community, Vegetation Condition and Potential Habitat Trees 

Figure 6: Bush Forever, Environmentally Sensitive Areas and Regional Ecological Linkages 

Figure 7: Groundwater Features 

Figure 8: Surface Water Features 

Figure 9: Aboriginal Heritage 

Figure 10: Bushfire Considerations 

 

 

Figures 



 

 

 



Georgia.Reuben

While Emerge Associates makes every attempt to ensure the accuracy and completeness of data, Emerge accepts no responsibility for externally sourced data used

± GDA 1994 MGA Zone 50
Scale: 1:10,000@A4

0 100 200 300

Metres
Environmental Assessment and Management Strategy
Lot 9001 Rowley Road Structure Plan
Peet Forrestdale Land Syndicate Ltd

Site LocalityFigure 1:

Project:
Client:

Plan Number:
EP17-097(12)--F12a
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
18/03/2021
CKK
ALB
18/03/2021

©Landgate (2020). Nearmap Imagery date: 19/11/2020

9001

Cypress Avenue Vermi li on Bouleva rd

Hil
be

rt R
oad

Brighstone Avenue

Rowley Road

Bru
sh 

Str
eet

P e nd
aR

oa
d

Eleventh Road

Flatbush Road Chocta w Pla
ce

Chur c hil
lC

ha
se

Westland Wa
y

Oa
kla

wnStreet
Robson Avenue

Stillwell Ci rcu it

Manhattan Con

Lenta raVi ew

Bloomfield Drive

Lutea Loop Cad
uce

us 
Wa

y

Tonkin Highway

402000

402000

402500

402500

403000

403000

403500

403500

404000

404000

404500

40450064
39

00
0

64
39

00
0

64
39

50
0

64
39

50
0

64
40

00
0

64
40

00
0

64
40

50
0

64
40

50
0

Site boundary
Approved LSP area
Cadastral boundary

Site Location



 

 

 



Georgia.Reuben

While Emerge Associates makes every attempt to ensure the accuracy and completeness of data, Emerge accepts no responsibility for externally sourced data used

± GDA 1994 MGA Zone 50
Scale: 1:10,000@A4

0 100 200 300

Metres
Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road Structure Plan
Peet Forrestdale Land Syndicate Ltd

TopographyFigure 2:

Project:
Client:

Plan Number:
EP17-097(12)--F13a
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
18/03/2021
CKK
ALB
18/03/2021

©Landgate (2020). Nearmap Imagery date: 19/11/2020

3231

3029

302827

32313029

28

313029

27
25

31

29

30 29 28

2625

32
31

29

28

29

28

27

25

26

25

29

28

27

26

27

26

26

25

2625 25

24

29

25

24

28

28
30

30

28
27

27 29

29

27

25

27

30

29

29

29

29

29

28

29

27

28

28

28

28

27

27

27

27

26

27
27

26

26

25

26

26

25

26

26

26

26
26

26

26

24

25

25

24

24

24

30
29

29

29

29

28

26

26
26 26

25

25

25

25

25

25

25

25

25
25

25

25

25

25

9001

Cypress Avenue Vermi li on Bouleva rd

Hil
be

rt R
oad

Brighstone Avenue

Rowley Road

Bru
sh 

Str
eet

P e nd
aR

oa
d

Eleventh Road

Flatbush Road Chocta w Pla
ce

Chur c hil
lC

ha
se

Westland Wa
y

Oa
kla

wnStreet
Robson Avenue

Stillwell Ci rcu it

Manhattan Con

Lenta raVi ew

Bloomfield Drive

Lutea Loop Cad
uce

us 
Wa

y

Tonkin Highway

402000

402000

402500

402500

403000

403000

403500

403500

404000

404000

404500

40450064
39

00
0

64
39

00
0

64
39

50
0

64
39

50
0

64
40

00
0

64
40

00
0

64
40

50
0

64
40

50
0

Site boundary
Cadastral boundary
Topographic contour (mAHD)



 

 

 



Georgia.Reuben

While Emerge Associates makes every attempt to ensure the accuracy and completeness of data, Emerge accepts no responsibility for externally sourced data used

± GDA 1994 MGA Zone 50
Scale: 1:10,000@A4

0 100 200 300

Metres
Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road Structure Plan 
Peet Forrestdale Land Syndicate Ltd

Environmental GeologyFigure 3:

Project:
Client:

Plan Number:
EP17-097(12)--F14a
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
18/03/2021
CKK
ALB
18/03/2021

©Landgate (2020). Nearmap Imagery date: 19/11/2020

Cypress Avenue Vermi li on Bouleva rd

Hil
be

rt R
oad

Brighstone Avenue

Rowley Road

Bru
sh 

Str
eet

P e nd
aR

oa
d

Eleventh Road

Flatbush Road Chocta w Pla
ce

Chur c hil
lC

ha
se

Westland Wa
y

Oa
kla

wnStreet
Robson Avenue

Stillwell Ci rcu it

Manhattan Con

Lenta raVi ew

Bloomfield Drive

Lutea Loop Cad
uce

us 
Wa

y

Tonkin Highway

402000

402000

402500

402500

403000

403000

403500

403500

404000

404000

404500

40450064
39

00
0

64
39

00
0

64
39

50
0

64
39

50
0

64
40

00
0

64
40

00
0

64
40

50
0

64
40

50
0

Site boundary
Cadastral boundary

Geology (DMIRS)
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.

Msc1 Clayey sandy silt - pale brown, angular to rounded sand, low
cohesion, of alluvial origin.

S10
Sand - white to pale grey at surface, yellow at depth, fine to
medium-grained, moderately sorted, subangular to
subrounded, minor heavy minerals, over sandy clay to clayey
sand of the Guildford Formation, of eolian origin.

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

Sp1 Peaty sand - grey to black, fine to medium-grained, moderately
sorted quartz sand, slightly peaty, of lacustrine origin



 

 

 



Georgia.Reuben

While Emerge Associates makes every attempt to ensure the accuracy and completeness of data, Emerge accepts no responsibility for externally sourced data used

± GDA 1994 MGA Zone 50
Scale: 1:10,000@A4

0 100 200 300

Metres
Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road Structure Plan 
Peet Forrestdale Land Syndicate Ltd

Acid Sulfate Soil Risk MappingFigure 4:

Project:
Client:

Plan Number:
EP17-097(12)--F15a
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
19/03/2021
CKK
ALB
19/03/2021

©Landgate (2020). Nearmap Imagery date: 19/11/2020

Cypress Avenue Vermi li on Bouleva rd

Hil
be

rt R
oad

Brighstone Avenue

Rowley Road

Bru
sh 

Str
eet

P e nd
aR

oa
d

Eleventh Road

Flatbush Road Chocta w Pla
ce

Chur c hil
lC

ha
se

Westland Wa
y

Oa
kla

wnStreet
Robson Avenue

Stillwell Ci rcu it

Manhattan Con

Lenta raVi ew

Bloomfield Drive

Lutea Loop Cad
uce

us 
Wa

y

Tonkin Highway

402000

402000

402500

402500

403000

403000

403500

403500

404000

404000

404500

40450064
39

00
0

64
39

00
0

64
39

50
0

64
39

50
0

64
40

00
0

64
40

00
0

64
40

50
0

64
40

50
0

Site boundary
Cadastral boundary

Acid Sulfate Soils
Class 1: High to moderate risk
Class 2: Moderate to low risk



 

 

 



Georgia.Reuben

While Emerge Associates makes every attempt to ensure the accuracy and completeness of data, Emerge accepts no responsibility for externally sourced data used

± GDA 1994 MGA Zone 50
Scale: 1:8,000@A4

0 100 200 300

Metres
Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road Structure Plan 
Peet Forrestdale Land Syndicate Ltd

Plant Communities, Vegetation Condition and Potential Habitat TreesFigure 5:

Project:
Client:

Plan Number:
EP17-097(12)--F28a
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
19/03/2021
CKK
ALB
19/03/2021

©Landgate (2020). Nearmap Imagery date: 19/11/2020

!.

!.!.

!.

!.

!.ErMr

Non-native
species or

parkland cleared

Non vegetated

Cypress Avenue Vermilion Boulevard

Hil
be

rt R
oad

Rowley Road

Belford Drive

Bru
sh 

Str
eet

Pen
da

 Ro
ad

Chur c hil
lC

ha
seOa

kla
wn

Street

Robson Avenue

Cad
uce

us 
Wa

y

Lenta raV iew

Lutea Loop

402500

402500

403000

403000

403500

403500

404000

404000

64
39

50
0

64
39

50
0

64
40

00
0

64
40

00
0

Site boundary
Cadastral boundary
Wungong River

!. Potential habitat tree (DBH >500mm)
Vegetation condition

Pristine
Excellent
Very good
Good
Degraded
Completely degraded



 

 

 



Georgia.Reuben

While Emerge Associates makes every attempt to ensure the accuracy and completeness of data, Emerge accepts no responsibility for externally sourced data used

± GDA 1994 MGA Zone 50
Scale: 1:15,000@A4

0 200 400 600

Metres
Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road Structure Plan 
Peet Forrestdale Land Syndicate Ltd

Bush Forever, Environmentally Sensitive Areas and Regional Ecological LinkagesFigure 6:

Project:
Client:

Plan Number:
EP17-097(12)--F17a
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
19/03/2021
CKK
ALB
19/03/2021

©Landgate (2020). Nearmap Imagery date: 19/11/2020

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

BF 345

Hil
arion Elbow

Ninth Road

Cypress Avenue

Lei
ghf

ield
Road

Vermil i onBoul eva rd

Al lwood AvenueHil
be

rt R
oad

Lannam RoadBrighstone Avenue

Parkhurst Avenue

Kar
got

ich
 Ro

ad

Bel voir Road Calvert Loop

Portnoo La ne

Churc h ill
Ch

as
e

Ba
ggo

t R
oa

d

Grimaldi Avenue

Westl a nd
Wa

y

Robson Avenu e

Bed
gebury Road

Bundoran Approac h
Normand i e

Wa
y

Manhattan Con

Ma
ste

rs R
oa

d

Oxley Road

Lex ing ton Av enue Gre
enp

oin
tW

ay

Bernborough Way

Barip Place

Narran Stre
et

Bloomfield Drive

Burd e kin Turn

Ph
ar 

Lap
 Dr

ive

Lutea Loop

Ho
pki

nso
n R

oa
d

Caduc e us
Wa

y

Willows Road

Forrest Road

Eleventh Road

Rowley Road

Tonkin Highway

MinnieGreen

Stillwell

Circuit

401500

401500

402000

402000

402500

402500

403000

403000

403500

403500

404000

404000

404500

404500

405000

405000

64
39

00
0

64
39

00
0

64
39

50
0

64
39

50
0

64
40

00
0

64
40

00
0

64
40

50
0

64
40

50
0

64
41

00
0

64
41

00
0

Site boundary
Cadastral boundary
Biodiversity linkage

! ! ! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! ! ! Bush Forever
ESA



 

 

 



Georgia.Reuben

While Emerge Associates makes every attempt to ensure the accuracy and completeness of data, Emerge accepts no responsibility for externally sourced data used

± GDA 1994 MGA Zone 50
Scale: 1:10,000@A4

0 100 200 300

Metres
Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road Structure Plan 
Peet Forrestdale Land Syndicate Ltd

Groundwater FeaturesFigure 7:

Project:
Client:

Plan Number:
EP17-097(12)--F19a
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
19/03/2021
CKK
ALB
19/03/2021

©Landgate (2020). Nearmap Imagery date: 19/11/2020

28

27

28

26

28

25

25

Cypress Avenue Vermi li on Bouleva rd

Hil
be

rt R
oad

Brighstone Avenue

Rowley Road

Bru
sh 

Str
eet

P e nd
aR

oa
d

Eleventh Road

Flatbush Road Chocta w Pla
ce

Chur c hil
lC

ha
se

Westland Wa
y

Oa
kla

wnStreet
Robson Avenue

Stillwell Ci rcu it

Manhattan Con

Lenta raVi ew

Bloomfield Drive

Lutea Loop Cad
uce

us 
Wa

y

Tonkin Highway 23

24

23.5

22.5

Wungong River

402000

402000

402500

402500

403000

403000

403500

403500

404000

404000

404500

40450064
39

00
0

64
39

00
0

64
39

50
0

64
39

50
0

64
40

00
0

64
40

00
0

64
40

50
0

64
40

50
0

Site boundary
Cadastral boundary
Wungong River
Maximum groundwater contour (DWER 2020)

Maximum measured groundwater contour (Emerge Associates 2018)
Maximum groundwater level
Maximum groundwater level - extrapolated



 

 

 



Georgia.Reuben

While Emerge Associates makes every attempt to ensure the accuracy and completeness of data, Emerge accepts no responsibility for externally sourced data used

± GDA 1994 MGA Zone 50
Scale: 1:10,000@A4

0 100 200 300

Metres
Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road Structure Plan 
Peet Forrestdale Land Syndicate Ltd

Surface Water FeaturesFigure 8:

Project:
Client:

Plan Number:
EP17-097(12)--F16a
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
19/03/2021
CKK
ALB
19/03/2021

©Landgate (2020). Nearmap Imagery date: 19/11/2020

UFI 15435

UFI 15434

UFI 15436

UFI 14475

UFI 15438UFI 15797

UFI 7680UFI 7686 UFI 14944

UFI 7682

UFI 7539

Cypress Avenue Vermi li on Bouleva rd

Hil
be

rt R
oad

Brighstone Avenue

Rowley Road

Bru
sh 

Str
eet

P e nd
aR

oa
d

Eleventh Road

Flatbush Road Chocta w Pla
ce

Chur c hil
lC

ha
se

Westland Wa
y

Oa
kla

wnStreet
Robson Avenue

Stillwell Ci rcu it

Manhattan Con

Lenta raVi ew

Bloomfield Drive

Lutea Loop Cad
uce

us 
Wa

y

Tonkin Highway

Wungong River

402000

402000

402500

402500

403000

403000

403500

403500

404000

404000

404500

40450064
39

00
0

64
39

00
0

64
39

50
0

64
39

50
0

64
40

00
0

64
40

00
0

64
40

50
0

64
40

50
0

Site boundary
Cadastral boundary
FPM floodplain area
1% AEP development control area
Wungong River

Geomorphic wetlands (DBCA Jan 2020)
Conservation
Resource Enhancement
Multiple Use



 

 

 



Georgia.Reuben

While Emerge Associates makes every attempt to ensure the accuracy and completeness of data, Emerge accepts no responsibility for externally sourced data used

± GDA 1994 MGA Zone 50
Scale: 1:10,000@A4

0 100 200 300

Metres
Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road Structure Plan 
Peet Forrestdale Land Syndicate Ltd

Aboriginal HeritageFigure 9:

Project:
Client:

Plan Number:
EP17-097(12)--F18a
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
19/03/2021
CKK
ALB
19/03/2021

©Landgate (2020). Nearmap Imagery date: 19/11/2020

25518

25516

25531
25532

26092

25486

25489

25512

26094

25527
25524

25523

255213512

Cypress Avenue Vermi li on Bouleva rd

Hil
be

rt R
oad

Brighstone Avenue

Rowley Road

Bru
sh 

Str
eet

P e nd
aR

oa
d

Eleventh Road

Flatbush Road Chocta w Pla
ce

Chur c hil
lC

ha
se

Westland Wa
y

Oa
kla

wnStreet
Robson Avenue

Stillwell Ci rcu it

Manhattan Con

Lenta raVi ew

Bloomfield Drive

Lutea Loop Cad
uce

us 
Wa

y

Tonkin Highway

402000

402000

402500

402500

403000

403000

403500

403500

404000

404000

404500

40450064
39

00
0

64
39

00
0

64
39

50
0

64
39

50
0

64
40

00
0

64
40

00
0

64
40

50
0

64
40

50
0

Site boundary
Cadastral boundary

Aboriginal heritage places
Registered site
Stored data / not a site



 

 

 



Georgia.Reuben

While Emerge Associates makes every attempt to ensure the accuracy and completeness of data, Emerge accepts no responsibility for externally sourced data used

± GDA 1994 MGA Zone 50
Scale: 1:8,000@A4

0 100 200 300

Metres
Environmental Assessment and Management Strategy 
Lot 9001 Rowley Road Structure Plan 
Peet Forrestdale Land Syndicate Ltd

Bushfire Prone AreasFigure 10:

Project:
Client:

Plan Number:
EP17-097(12)--F37a
Drawn:
Date:
Checked: 
Approved:
Date:

GAR
19/03/2021
CKK
ALB
19/03/2021

©Landgate (2020). Nearmap Imagery date: 19/11/2020

Cypress Avenue Vermilion Boulevard

Hil
be

rt R
oad

Rowley Road

Belford Drive

Ma
rar

a S
tre

et

Oc
hre

 St
ree

t

Bru
sh 

Str
eet

Pen
da

 Ro
ad

Chur c hil
lC

ha
seOa

kla
wn

Street

Robson Avenue

Cad
uce

us 
Wa

y

Lenta raV iew

Lutea Loop

402500

402500

403000

403000

403500

403500

404000

404000

64
39

50
0

64
39

50
0

64
40

00
0

64
40

00
0

Site boundary
Cadastral boundary
Bush Fire Prone Areas (OBRM 2019)
Wungong River



 

 

 



 

 

 

 

 

Appendix A 
Lot 9001 Rowley Road, Hilbert Park Structure Plan (Hatch 2021) 
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Appendix B 
Wungong Urban Water Masterplan (Metropolitan Redevelopment Authority 2009) 



 

 

  





 

 

  



 

 

 

 

 

Appendix C 
Section 18 Consent 



 

 

  










